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ations, B. Cookson, 191; How to Know the Starry 
Heavens, Edward Irving, 196; Measures of Double 
Stars, Messrs. Lewis, Furner, and Bowyer, 208; Micro- 
meter Measures of Double Stars, H. E. Lau, 232; 
Micrometer Measures of Struve Double Stars, Dr. H. E 
Lan, 495; Double Star Orbits, Prof. Doberck, 305; 
Graphical Method for Finding the Time of Moonrise, 
Fr. W. F. J. Rigge, 208; Further Results obtained with 
the Spectroheliometer, Dr. J. Halm, 215; a Fourth New 
Comet (1905e), 232; the Expected Return of Comet 
18g2 V, J. Coniel, 232; French Astronomical Annuaires, 
233; Astronomical Refraction, C. J. Merfield, 240; Death 
of) Prot, (C2 Je oly BIR:S. 251. Obituary Notice of 
273; Ephemeris for Holmes’s Comet (1892 II1., 1899 IT.), 
H. J. Zwiers, 255; Photographs of the Solar Granula- 
tions, Prof. Hansky, 255; the Orbit of ¢ Ursze Majoris, 
N. E. Norlund, 255; the Great Gnomon of Florence 
Cathedral, 258; Philips’ Large Planisphere, H. Gewecke, 
269; Theory of the Motion of the Moon, Ernest W. 
Brown, F.R.S., 272; a New Method of Determining the 
Moon’s Position Photographically, Mr. Wade, 352; the 
Apparent Enlargement of the Moon at the Horizon, Ed. 
Claparéde, 400; the Figure of the Sun, Dr. C. L. Poor, 
279; Stellar Magnitude of the Sun, Prof. Ceraski, 279; 
Variability of Iris, Dr. H. Clemens, 279; Periodical 
Comets due to Return this Year, W. T. Lynn, 305; the 
Annular Nebula in Cygnus (N.G.C. 6894), G. Tikhoff, 
305; Right Ascensions of the Eros Comparison Stars, 
Dr. Fritz Cohn, 305; Observations of Nova Geminorum, 
Dr. Graff, 305; Discovery of a New Comet, M. Brooks, 
326; Dr. Palisa, 326; Comet 1006a, Messrs. Crawford 
and Champreux, 352; Prof. Hartwig, 375; M. Ebell, 
375, 400, 425, 494; MM. Rambaud and Sy, 407: Dr. 
Abetti, 494; Observations of Standard Velocity Stars, 
Mr. Slipher, 326; a Fire near the Mount Wilson Observ- 
atory, 326; Prof. Hale, 375; Report of the Meeting of 
the Solar Commission at Innsbruck, 352; a Catalogue 
of Spectroscopic Binaries, Prof. Campbell and Dr. H. D. 
Curtis, 352; Observations of the Lyrid Meteors, April, 
1904, Dr. Jitf Kavdn, 352; Notes on some Cornish 
Circles, Sir Norman Lockyer, K.C.B., F.R.S., 366, 561; 
Observations of Eros, 375; Catalogue of Stars within 
Two Degrees of the North Pole, Dr. Caroline E. Fur- 
ness, 375; the Increasing Period of 8 Lyra, Dr. Alex. W. 
Roberts, 375; the United States Naval Observatory, 
Rear-Admiral Chester, 375; the Collected Mathematical 
Works of George William Hill, 409; a 300-Year Climatic 
and Solar Cycle, Thos. W. Kingsmill, 413; Transpacific 
Longitudes, Dr. Otta Klotz, 417; Lile of Pietro Tacchini, 
L. Palazzo, 425; the Heavens at a Glance, A. Mee, 425; 
Fireball of January 27, 1906, W. F. Denning, 427; 
Death and Obituary Notice of Prof. Samuel Pierpont 
Langley, 443; Discovery of a New Comet, 1qo6b, Herr 
Kopff, 448; Dr. Valentiner, 448; Comet 1906b, M. Ebell, 
274, 544; Mr. Champreux, 474; Prof. Hartwig, 404: 
Dr. Wirtz. 494, 544: Prof. Max Wolf. 494: the Ring 
Nebula in Lyra, Dr. Newkirk, 448; Prof. E. E. Barnard, 
448; a Cluster of Nebulee in Perseus. Dr. Max Wolf, 
448; Twenty-five New Variable Stars, Miss Leavitt, 448; 
the Glow surrounding the Lunar Crater Linné, Prof. 
F. E. Barnard, 448; Measurements of Linné during the 
Total Eclipse of the Moon, Prof. E. C. Pickering, 369; 
R. H. Frost, 56q; the Lunar Eclipse of February 8, 


Dr. Wilson, 545; M. Quénisset, 545; First Photographs 
of the Canals of Mars, Prof. Percival Lowell, 453; Re- 
markable Variation in the Spectrum of y Bodtis, Drs. 
H. Ludendorff and G. Eberhard, 474; a Brilliant Fire- 
ball, Mr. Denning, 474; the Leeds Astronomical Society, 
474; Discovery of a New Comet ({1906c), Mr. Ross, 494; 
Mr. Morgan, 494; Dr. Strémgren, 518, 569; a Pro- 
gramme of Solar Research, Prof. Hale, 494; Harvard 
College Observatory, Prof. Pickering, 494; Catalogue of 
3790 Bright Stars, J. Bossert, 493; the System of the 
Stars, Agnes M. Clerke, Prof. R. A. Gregory, 505; New 
Variable Stars in the Region about y Sagitta, Prof. 
Wolf, 518; some Tests of the Snow Telescope, Prof. 
Hale, 518; Distillation of Titanium and the Temperature 
of the Sun, Henri Moissan, 527; a Systematic Study of 
Faint Stars, Prof. Pickering, 545; Stars having Peculiar 
Spectra, Prof. Pickering, 545; Mrs. Fleming, 545; the 
April Meteors, W. F. Denning, 560; John R. Henry, 
500; the Temperature of the Sun, Henri Moissan, 5693 
the Melbourne Observatory, 569; Mounting the 60-inch 
Reflector at Harvard, 569; Our Stellar Universe, Thomas 
Edward Heath, W. E. Rolston, 581; the Continuous 
Spectrum of the Chromosphere, M. Deslandres, 502; 
Objective-prism Determinations of Stellar Radial Veloci- 
ties, Geo. C. Comstock, sq2; the Observation of Long- 
period Wariables, Prof. Pickering, 592; Explanation of 
the Apparent Secular Acceleration of the Earth’s Orbitaf 
Motion, P. H. Cowell, 598; Planetary Inversion, F. J. M. 
Stratton, 599; der Bau des Fixsternsystems mit beson- 
derer Berucksichtigung der photometrischen Resultate, 
Prof. Hermann Sobold, 603; 4 la Poursuite d’une 
Ombre, Prof. Moye, 606; Catalogue of Pleiades Stars, 
Dr. R. S. Dugan, 617; Observations of Nebula, M. 
Bigourdan, 617; a Large Photographic Nebula in Scorpio, 
Prof. Barnard, 618 

Astrophysics: Replicas of Diffraction Gratings, R. J. 
Wallace, 21; the Probable Volcanic Origin of Nebulous 
Matter, Prof. J. M. Schaeberle, 296 

Atherton (WW. H.), an Introduction to the Design of Beams, 
Girders, and Columns in Machines and Structures, with 
Examples in Graphic Statics, 1 

Atkinson (E. F. J.), Intramolecular Change leading to 
the Formation of Naphthalene Derivatives, 262 

Atlantic, the Vertical Distribution of the Meteorological 
Elements above the, Dr. A. L. Rotch and L. Teisserenc 
de Bort, 449 

Atlas of the British Empire, Historical and Modern, 
Specially prepared for Students, C. Grant Robertson and 
J. G. Bartholomew, 484 

Atlas, Philips’ Model, 484 

Atlas, the Survey, of England and Wales, J. G. Bartholo- 
mew, 218 

Atmosphere, the Electric Production of Nitrates [rom the, 
Prof. Silvanus P. Thompson, F.R.S., at Royal fnstitu- 
tion, 35 

Wecesphee the Exploration of the, over the Tropical 
Oceans, Dr. A. L. Rotch and L, Teisserenc de Bort, 54 

Atmosphere, Tonisation of the, during Total Solar Eclipse, 
Charles Nordmann, 208 

Atmospheric Circulation, the Pulse of the, Dr. W. N. Shaw, 
RTS 575 

Atom, the Death-knell of the, 132 

Atomic Disintegration, Prof. W. Meigen, 389 

Atomic Disintegration and the Distribution of the Elements, 
Donald Murray, 125; Frederick Soddy, 151; Norman R. 
Campbell, 152; Geoffrey Martin, 152 

Atomic Weight, Secondary Réntgen Rays and, Dr. Charles 
G. Barkla, 365 

Atoms, the Form of, in Relation to the Spectra, Prof. F. 
von Lindemann, 392 ? ; 

Atwater (Prof. W. 0.), a Respiration Calorimeter with 
Appliances for the Direct Determination of Oxygen, 
276 

Audition, Mesure et Développement de 1’, Dr. Marage, 
Prof. John G. McKendrick, F.R.S., 292 

Aurore, Magnetic Storms and, Dr. Charles Chree, F.R.S., 
ror, 173; F. C. Dennett, 152; Dr. Alexander Graham 
Bell, 197; Prof. H. Gedmuyden, 197; the Recent Aurora 
and Magnetic Disturbances, 182; Aurora of November 15, 
Rowland A. Earp, 79; R. Langton Cole, So; Prof. 
M. P. Rudzki, 246; Aurore of November 15 and 
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December 12, Dr. Alexander Graham Bell, 223 ; Magnetic 
Disturbance during the Recent Auroral Display, Th. 
Moureaux, 161 
Australia: Report of Inter-State Astronomical and Meteor- 
clogical Conference, Adelaide, May, 1905, 8; Fragmenta 
Phytographiz Australi occidentalis, L. Diels and E. 
Pritzel, 149; .\ustralian Story Book, the Little Black 
Princess, a True Tale of Life in the Never-Never Land, 
Jeanie Gunn, 155; the Bees of Australia, Prof. T. D. A. 
Cockerell, 439; the Euahlayi Tribe, a Study of Aboriginal 
Life in Australia, XK. Langloh Parker, 610 
Avebury (the Right Hon. Lord, F.R.5.), Comparative 
Studies in the Psychology of Ants and of Higher Animals, 
E. Wassmann, 315; British Flowering Plants, 604 
Ayers (Dr. H.), the Unity of the Gnathostome Type, 491 
Azimuths, Graphical Method of determining Altitudes and, 
Mr. Littlehales, 63 


Baccioni (G. B.), Seta Artificiale, 606 

Backhouse (Mr.), Comet rqo05¢ (Giacobini), 255 

Bacteriology: a Gelatin-hardening Bacterium, R. Greig 
Smith, 24; Germicidal Action of Copper Salts and of 
Bright Copper, Mr. Watkins-Pitchford, 61; Action of 
Bacteria in the Souring of Milk, 85; Milk and Copper, 
John Golding and Dr. Feilman, 399; Bacteriological 
Examination of Milk, Dr. A. C. Houston, 492; Insects 
as Carriers of Disease, A. E. Shipley, F.R.S., at the 
British Association Meeting at Pretoria, 235; Action of 
Hordenine Sulphate on Soluble Ferments and on Micro- 
organisms, L. Camus, 383; Dangers of the Ingestion of 
Dead Tubercle Bacilli into Tuberculous and Healthy 
Animals, A. Calmette and M. Breton, 431 ; Developmental 
Changes in Zoogicea, Dr. H. C. Bastian, 454; Analysis 
of Tubercle Bacilli, G. Baudran, 504; Action of Radium 
Emanation on Chromogenic Bacteria, Ch. Bouchard and 
M. Balthazard, s76; Ropiness in Flour and Bread, its 
Detection and Prevention, E. J. Watkins, 598; Bacterio- 
logical Examination of Intestinal Contents of Sea-fowl 
and of Fish, Dr. Houston, 619 

Bailey (Dr. G. H.), Elements of Quantitative Analysis, 244 

Bain (H. Foster), Flnorspar Deposits of Southern Illinois, 
306; Zinc and Lead Deposits of North-Western Illinois, 
306; Preliminary Report on the Geology of the Arbuckle 
and Wichita Mountains in Indian Territory and Okla- 
homa, 593 

Baird (John Wallace), the Colour Sensitivity of the Peri- 
pheral Retina, 260 

Bairstow (L.), Resistance of Iron and Steel to Reversals 
of Direct Stress, 617 

Baker (R. T.), Lemon-scented Leptospermum, 456 

Baker (WV.), the Tsetse-fly and its Trypanosome, iS 

Baker (\V. M.), Elementary Dynamics, 245 

Baldit (Albert), Dissymmetry of the Loss of Electricity in 
Mountainous Countries, 48 

Baldwin (Mr.), Propagation of Longitudinal Waves of 
Magnetic Finx along Iron Wires and Rods, 358 

Balfour (Henry), the Musical Instruments of South rica, 
66 

Ballooning : Method Employed by the Prince of Monaco for 
ascertaining the Conditions of the Upper Air by Means 
of Unmanned Balloons, Prof. H. Hergesell, 181; see 
also Aéronautics 

Balthazard (M.), Action of Radium Emanation on Chromo- 
genic Bacteria, 576 

Baly (E. C. C.), Relations between Absorption Spectra and 
Chemical Constitution, part i., Chemical Reactivity of 
the Carbonyl Group 382, part ii., the Quinones and 
a-Diketones, 382; Nitranilines and Nitrophenols, 382 ; 
Spectroscopy, Supp. to November 30, ix 

Banta (A. M.), the North American Cave-salamander 
Spelerpes maculicaudus, 615 

Bantu Speech of Southernmost Africa, the, 
Johnstone, K.C.M.G., 481 

Barber (C. A.), Sugar Cane Cultivation in Madras, 447 

Barbinger (D. M.), an Extinct Volcano in Arizona, 541 

Barcroft (].), Physiology at the British Association, 138; 
on the Heat Production in the Organs of Secretion and 
Excretion, 138 

Barker (T. V.), Comparative Crystallographic Study of the 
Perchlorates and Permanganates of the Alkalis and the 
Ammonium Radical, 624 
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Barkla (Dr. Charles G.), Secondary Réntgen Rays and 
Atomic Weight, 365; Polarisation in Secondary Réntgen 
Radiation, 501; Secondary Rontgen Radiation, 502 

Barnard (Prof. E. E.), the Anomalous Tails of Comets, 
130; the Ring Nebula in Lyra, 448; the Glow Surround- 
ing the Lunar Crater Linné, 445; a Large Photographic 
Nebula in Scorpio, 618 

Barnett (WW. G.), Sounding Stones, 390 

Barrett (Charles G.), the Lepidoptera of the British Islands, 
a Descriptive .\ccount of the Families, Genera, and 
Species Indigenous to Great Britain and Ireland, their 
Preparatory States, Habits, and Localities, 532 

Barringer (D. M.), the Crater of Coon Mountain, Arizona, 
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Barron (T.), Death and Obituary Notice of, 371 

Bartholomew (J. G.), the Survey Atlas of England and 
Wales, 218; Historical and Modern Atlas of the British 
Empire specially prepared for Students, 454 

Bashore (Dr. Harvey B.), the Sanitation of a Country 
House, 437 

Baskerville (Dr. Charles), Radium and other Radio-active 
Substances, their Application especially to Medicine, 2 

Bassani (Prof. F.), Fish Fauna of the Pleistocene Clays of 
Taranto, 327 

Basset (A. B., F.R.S.), the Maximum Number of Double 
Points on a Surface, 246 

Bastian (Dr. H. Charlton), the Nature and Origin of 
Living Matter, 361; Developmental Changes in Zoogloa, 

Bani of Palawan, the, Edward Y. iis, By (Se 
Haddon, F.R.S., 584 

Bateman (H.), the Theory of Integral Equations, 190 

Bates-Miiller Hypothesis of Mimicry, the, a Question of 
Historical Accuracy, Prof. R. Meldola, F.R.S., 100 

Bather (Dr. F. A.), Cooperation between Scientific 
Libraries, 413; Twilight Glows due to Eruption of 
Vesuvius, 614 

Batoka Gorge of the Zambesi, the, G. 
PN.S., Lis 

Batsmen, Great, their Methods at a Glance, G. W. Beldam 
and C. B. Fry, 82 

Baudran (G.), Analysis of Tubercle Bacilli, 504 

Bauer (E.), Benzyl- and Phenyl-borneols and their Pro- 
ducts of Dehydration, 527 

Baumhauer (Dr. H.), die neuere 
tallographie, 340 

Bayley (R. Child), Border Occasionally seen between Light 
and Dark Regions on Photographie Plates, 29 

Bavliss (Jessie S.), the Galvanotropic Irritability of Roots, 


Miller, 


W. Lamplugh, 
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Q 

Beatlle (Clayton), Chapters on Paper-making, 581 

Beale (Prof. Lionel Smith, F.R.5.), Death and Obituary 
Notice of, 540 

Bean (B. A.), the Great Whale-shark, 516 

Beasties Couragcous, Studies of Animal Life and Char- 
acters, D. English, 177 

Beattie (Prof. J. C.), the British 
Colonies, 222 

Beaulard (F.), Specific Inductive Power of Benzene and 
Water, 23 

Beck (Prof. R.), on the Origin of Pegmatites as Products 
of the Crystallisation of the Residual Mother Liquors of 
a Solidified Plutonic Magma, 91 ; 

Becker (G. F.), the Linear Force of Growing Crystals, 
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Becknell (G. G.), the Residual Electromotive Force of the 
Carbon Arc, 207 

Becquerel (Henri), 
Radium, 407 F. 

Beddoe (Dr. John, F.R.S.), Colour and Race, 14 

Beebe (Dr. S. P.), Outlines of Physiological Chemistry, 
8.2 

eect Australia, the, Prof. T. D. A. Cockerell, 439 

Beet-sugar in England, the Growth of, 539 

Beilby (G. T.), Influence of Phase Changes on Tenacity 
of Ductile Metals, 70; Coal Consumption of the United 
Kingdom, 398 i 

Beilby (H. N.), Influence of Phase Changes on Tenacity 
of Ductile Metals, 70 

Beldam (G. W.), Great Batsmen, 
Glance, 82 


Properties of the @ Rays emitted by 


their Methods at a 


Vill 
Belgium, Forestry in, Prof. W. R. Fisher, 186 
Bell (Dr. Alexander Graham), Magnetic Storms and Aurore, 
197; «Aurore of November 15 and December 12, 223; 
Tetrahedral Cell lites designed by, 275 
Bell (A. H.), Notes on Volumetric Analysis, 459 
Bell (G. M.), the Winchester Arithmetic, 
November 30, viii 
Bell (Hesketh), Iurricanes in the West India Islands, 348 
Beil (J. M.), the Mineral Constituents of the Soil Solution, 
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Bell (R.), My Strange Pets and other Memories of Country 
Life, 76 

Bellars (A. E.), Velocity of Transformation of Sugars by 
Alkalies, 527 

Benedict (Prof. F. G.), a Respiration Calorimeter with 
Appliances for the Direct Determination of Oxygen, 276 

Benham (Charles E.), Heat a Mode of Motion, 246 

Benham (Prof. W. B.), Carnivorous Habits of the New 
Zealand Kea Parrot, 559 

Benson (Dr. Margaret), Embryology of the Amentifera, 
part it., Carpinus Betulus, 167 

Berger (E.), Action of Phosphorus 
B-Naphthol, 192 

Bergwanderungen, Hohenklima und, in ihrer wirkung auf 
den Menschen, N. Zuntz, A. Loewy, F. Miiller, and W. 
Caspari, 533 

Berkeley (Earl of), Determination of the Osmotic Pressures 
of Solutions by the Measurement of their Vapour 
Pressures, 380 

Bernard (MNenry M.), Catalogue of the Madreporarian Corals 
in the British Museum (Natural History), 412 

Berridge (Miss k.), Embryology of the Amentiferze, part ii., 
Carpinus Betulus, 167 

Berthelot (M.), Insoluble Potassium Compounds contained 
in Humic Materials, 262 

Berthier (M.), Elongation of Wires by Flexion, 277 

Besson (M.), Action of Peroxide of Nitrogen on Ammonia, 


Pentachloride on 


504 

Bichel (C. E.), New Methods of Testing Explnsives, 194 

Biela’s Comet, the Meteors of, Mr. Denning, 64 

Biermann (Dr. Otto), Vorlesungen iiber mathematische 
Naherungsmethoden, 245 

Bigourdan (M.), Observations of Nebula, 617 

Biles (Prof.), on Steam Turbines as applied to Ocean 
Liners, 64 

Binaries, a Catalogue of Spectroscopic, Prof. Campbell and 
[Dike Vel, 1D), (Cities, aa 

Binary Star Orbits, Catafogue of, Prof. R. G. Aitken, 
136 

Bicchemie der Pflanzen, Prof. Dr. Fr. Czapek, F. Escombe, 
193; Corr., 341 

Biology: Handbuch der Blutenbiologie, Ernst Loew, 26: 
Biological Foundations of Sociology, Dr. G. Archdall 
Reid, 94; the Principles of Heredity, with some Appli- 
(ators, Whe (ee Bh, Tail, Seite 223; My Life, a Record of 
Events and Opinions, Alfred Russel Wallace, 145; the 
Origin of Variations in Animals and Plants, Prof. 
T. D. A. Cockerell, 197; New Creations in Plant Life, 
an Authoritative Account of the Life and Work of Luther 
Burbank, W. S. Harwood, 242; Cause of Sterility in 
Zebra-pony Hybrids, E. Iwanoff, 252; die Vererbungs- 
lehre in der Biologie, Dr. H. E. Ziegler, 318; die Mneme 
als erhaltendes im Wechsel des organischen Geschehens, 
Richard Semon, 338; the Nature and Origin of Living 
Matter, Dr. HH. Charlton Bastian, F.R.S., 361: 
** Radiobes,’”? Butler Burke, 399; Geschichte der biolo- 
gischen Theorie, seit dem Ende des siebzehnten Jahr- 
hunderts, Dr. Em. Radl, 435; Developmental Changes in 
Zoogleea, Dr. H. C. Bastian, 454; la Nature et la Vie, 
Henry de Varigny, 462; New Magazines of Biological 
Chemistry, 474; Microscopic Aquatic Plants of Our 
Waters, Dr. F. E. Fritsch at London Institution, 499; 
Biometrical Study of Conjugation in Paramecium, Dr. 
Raymond Pearl, sor; the British Tunicata, an Unfinished 
Monograph, the late Joseph Alder and the fate Albany 
Hancock, Dr. W. Garstang, 508; Growth of the Oocyte 
in Antedon, a Morphological Study in Cell-metabolism, 
Dr. Gilbert Chubb, 574; Anales del Museo Nacional de 
Buenos Aires, 581; Marine Biology: Remarkable 
Coelenterata from the West Coast of Irefand, Prof. 
Sydney J. Hickson, F.R.S., 5; the Percy Sladen Expedi- 
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tion in H.M.S. Sealark, J. Stanley Gardiner, 43, 184, 
294; the Formation of Spicules, W. Woodland, 179; 
Cheetognatha of the Siboga Expedition in the Dutch East 
Indies, Dr. Fowler, 381; Pisciculture at Port Erin, 614; 
Phosphorescent Marine Animals, Prof. Mcintosh, 349; 
Catalogue of the Madreporarian Corals in the British 
Museum (Natural History), Henry M. Bernard, 412; 


Meddelelser fra Iommissionen fra Havundersogelsen, 
Serie Hydrografi, Serie Fiskeri, Serie Plankton, Jas. 
Johnstone, 434; Observations on Gennadas, E. L. 


Bouvier, 551 

Biometrics of Brain-weights, the, 200 

Birds: Catalogue of the Collection of Birds’ Eggs in the 
British Museum (Natural History), E. W. Oates and 
Captain S. G. Reid, 53; Wild Wings, Adventures of a 
Camera-Hunter among the Larger Wild Birds of North 
America on Sea and Land, H. k. Job, 123; Monotremes 
and Birds, Dr. H. Gadow, F.R.S., 222; Ootheca 
Wolleyana, an Illustrated Catalogue of the Collection of 
Birds’ Eggs formed by the late John Wolley, Prof. Alfred 
Newton, 387; Eggs of the Native Birds of Britain and 
List of British Birds, Past and Present, W. J. Gordon, 
387; the Bird Watcher in the Shetlands, with some Notes 
on Seals—and Digressions, Edmund Selous, O. V. Aplin, 
414; Nature-tones and Undertones, J. Maclair Boraston, 
O. V. Aplin, 414; the Birds of Hampshire and the Isle 
of Wight, Rev. J. E. Kelsall and Philip W. Munn, O. V. 
Aplin, 465; the Protection of Birds, 521; Bird-life at the 
South Orkney Islands, Wm. Eagle Clarke, 570 

Bjorling (P. R.}, British Progress in Pumps and Pumping 
Iingines, 217 

Black (Dr. R. 5.), Leprosy in South Africa, 130 

Black Princess, the fLittle, a True Tale of Life in 
Never-Never Land, Jeanie Gunn, 155 

Blaise (E. E.), Migration of Carboxyl in the Dehydration 
of Certain Acid Alcohols, 72 

Blake (Sir Henry), the Pearl Fisheries of Cevlon, 491 

Blakesley (T. H.), on Constant-deviation Prisms, 95 

Blanc (G.), Mixed Derivatives of Dextrorotatory Camphoric 
Acid and on $-Campholide, 71 

Blatchley (W. S.), Indiana Department of Geology and 
Natural Resources, Twenty-ninth Annual Report, 1904, 


the 
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Bloadlot n-Rays, the, A. A. Campbell Swinton, 413 

Blood Parasites, the Practical Studv of Malaria and other, 
Dr. J. W. W. Stephens and S. R. Christophers, Prof. 
R. T. Hewlett, 145 

Blum (G.), Photography of the Solar Protuberances with 
Coloured Screens during the Eclipse of August 30, 1905, 
576 

Blutenbiologie, Handbuch der, Ernst Loew, 26 

Blythswood (Lord), Dewar’s Method of producing High 
Vacua by Means of Charcoal, 207 

Bobine d‘Induction, fa, H. Armagnet, 124 

Bécher (Prof. Maxime), a Problem in Analytic Geometry 
with a Moral, 447 

Bodenkunde, E. Ramann, 266 

Bodroux (F.), Rapid Preparations of Solutions of Hydriodic 
Acid, 359 

Body and Mind, the Training of the, Wilfred Mark Webb, 
259 

Bo veniameen! die eflektrischen, deren Prinzip, Wonstruk- 
tion und Anwendung, J. Zeidler, H. Bohle, 27 

Bohle (H.), die elektrischen Bogenlampen, deren Prinzip, 
Konstruktion und Anwendung, J. Zeidler, 27 

Bohr (Prof.), Effect of High Altitudes upon Health, 138 

Boll Weevil, the Mexican Cotton, W. D. Hunter and W. E. 
Hinds, 158, 257; Fred. V. Theobald, 257 

Bollworm, the Cotton, 1. L. Quaintance and C. T. Brues, 
Fred. V. Theobald, 257 

Bolton (Dr. Charles), Specificity and ‘Action in «itro of 
Gastrotoxin, 622 

Boltwood (Bertram B.), Is Radium a Disintegration Pro- 
duct of Uranium ? 37 

Bolza (Dr. Oskar), Lectures on the Calculus of Variations, 
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Bone (WW. A.), Interaction of well-dried Mixtures of Hydro- 
carbons and Oxygen, 551; Explosive Combustion of 
Hydrocarbons, 551 

Bonhote (J. L.), Mammals brought back by the Tibet 
Mission, 142 
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Bonney (Prof. T. G.), Relations of the Chalk and Boulder- 
clay near Royston, 374 

Bonnier (Gaston), the Habits cf Bees and the Colours of 
Flowers, 191 

Bonnier (Pierre), Physiological Conditions of Oral Teach- 
ing, 359 

Bontoce lgorot, the, 
Haddon, F.R.S., 584 

Bookbinding, Report of the Committee on Leather for, 219 

Books, an Inguiry for, G. Hammam, 464 

Books of Science, Forthcoming, 476 

¢ Boétis, Remarkable Variation tn the Spectrum of, Drs. 
H. Ludendorff and G. Eberhard, 474 

Boraston (J. Maclair), Nature-tones and Undertones, 414 

Borax and Boric Acid on the Human System, Third 
Treatise on the Effect of, Dr. Oscar Liebreich, 611 

Borchardt (W. G.), Elementary Algebra, 293 

Bordas (F.), Method of Determination of the 
Materials contained in Cocoa and Chocolate, 504 
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and Feeding of Children in Schools, 286; the Possi- 


bility of Introducing a Comprehensive Syllabus of Scien- 
tific Teaching within the Time Limits of a Classical 
Curriculum, Rev. W. Madeley, 309; the Present State 
of the Army Examinations, J. Talbot, 309; the Royal 
College of Science, 344, 442; Practical Science for 
Schools, Presidential Address Delivered before the Phy- 
sical Society by Prof. J. Perry, F.R.S., 402; the Place of 
Polytechnics in Education, Sir Norman Lockyer, K.C.B., 
F.R.S., at Borough Polytechnic Institute, 521; on Pro- 
fessional Education with Special Reference to Medicine, 
Address delivered at 


an King’s College, London, on 
October 3, 1905, Prof. T. Clifford Allbutt, F.R.S., 530: 
Report of the Education Committee of the London 


County Council submitting the Report of the Medical 
Officer (Education) for the year ending March 31, 1905 
Physical Condition of Children in Elementary Schools, 
Dr. Kerr, 548; Dangers of Teaching Elementary Chem- 
istry to Children, 5414; Chemistry in Rural Schools, 
Prof. R. Meldola, F.R.S., 558; T. S. Dymond, 583; 
see also British Association 

Edwards (WW. H.), Nitranilines and Nitrophenols, 382 

Eggs: the Toxicity of Eggs, Gustave Loisel, 72; Ootheca 
Wolleyana, an [lustrated Catalogue of the Collection of 
Birds’ Eggs formed by the late John Wolley, Prof. 
Alfred Newton, 387; Eggs of the Native Birds of Britain 
and List of British Birds, Past and Present, W. J. 
Gordon, 387 
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Egypt: Erosive Effect of the Discharge from the Assouan 
Dam, 16; Use of Platinum Resistance Thermometers in 
Determining the Temperature of the Air at Helwan, 
E. B. H. Wade, 107 

Egyptology: Important Egyptian Finds of Theodore M 
Davis, 30; a Remarkable Discovery in Egypt, 468 

Eisen (Dr. G.), the Extinct Indians of the Santa Barbara 
Islands, 567 

Ekman (W. Walfrid), Influence of the Earth’s Rotation 
on Ocean Currents, 86 

Electricity: Sammlung Schubert slii., Theorie der Elec- 

trizitat ond des Magnetismus, Prof. Dr. J. Classen, 4; 

Terminology in Electro-Physiology, Dr. David Fraser 

Harriseerss«) rote J; aeaentacWonaldya25 ;mml) ream). 

Waller, F.RiS:;, 7S: Dr. (George J, Burch, Fe Res-, 

78; Memorial Bust of the late Dr. Joule un- 

veiled, 14; the Chelsea Power Station, Richard 

F, Chaffer at the Institution of Electrical En- 

gineers, 20; Ergebnisse und Probleme der Elektronen- 

theorie, Prof. H. A. Lorentz, Dr. H. A. Wilson, 27; 

Die Elektrischen Bogenlampen deren Prinzip, Konstruk- 

tion und Anwendung, J. Zeidler, H. Bohle, 27; Influ 

ence of the Size of Crystals of Mercurous Sulphate on 
its Relations to Electromotive Force, H. V. Steinwehr, 

37; the’ Centrifugal Process for Increasing the Rate of 

Deposition of Electrolytic Copper, Sherard Cowper- 

Coles, 37; the Theory of Phasemeters, Dr. W. E 

Sumpner, 47; Dissymmetry of the Loss of Electricity 

in Mountainous Countries, Bernard Brunhes and Alber 

Baldit, 48; Explication méchanique de la Matiére de 

l'Electricité et du Magnétisme, M.° Despaux, 51; Pro- 

gress of the Telegraph and Telephone Industries during 

Recent Years, John Gavey, C.B., 58; Electrochemical 

Behaviour of Thorium X., F. von Lerch, 62; Electrical 

Conductivity of Sclenium, Maurice Coste, 72; the Gal- 

vanotropic Irritability of Roots, Dr. Alfred J. Ewart and 

Jessie S. Bayliss, 94; a Dynamometric Brake for 

measuring the Power of Motors, A. Krebs, 96; Alternate 

Current Electrolysis, Prof. E. Wilson, 117; Alternate 

Current Electrolysis as shown by Oscillograph Records, 

W. R. Cooper, 117; Crystalline Structure of Electro- 

deposited Copper, Prof. A. K. Huntington, 117; Rela- 

tion of Stability to Electrochemical Efficiency in Hypo- 
chlorite Production, W. P. Digby, 117; Portable Gold- 

Leaf Electrometer for Low or High Potentials, C. T. R. 

Wilson, 118; Conductivity of Concentrated Aqueous Soln- 

tion of Electrolytes, Prof. J. Gibson, 119; La Bobine 

d’Induction, H. Armagnat, 124; Transit of Ions in the 

Electric Arc, A. A. Campbell Swinton, 141; Dielectric 

Strength of Air, A. Russell, 142; Electrical Conductivity 

of Flames tor Rapidly Alternating Currents, Dr. H. A. 

Wilson and E. Gold, 142; Magnetism and Electricity 

for Students, If. E. Wadley, 146; Canadian Electric 

Power Stations at Niagara, Orrin. E. Dunlap, 161; Elec- 

trical) Conductivity of Dilute Solutions of Sulphuric 

Acid, W. C. D. Whetham, F.R.S., 166; the Theory of 

E:-xperimental Electricity, W. C. D. Whetham, Maurice 

Solomon, 169; Electric Railways, Theoretically and 

Practically Treated, S. W. Ashe and J. TD. Keilevy, 

Maurice Solomon, 169; Modern Electric Practice, 

Maurice Solomon, 169; Death of Lewis Wright, 178; 

Effect of Hydrogen on the Discharge of Electricity from 

Hot Platinum, O. W. Richardson, 191; the Residual 

Electromotive Force of the Carbon Arc, G. G. Beck 

nell, 207; the Ions of Pure Water, Prof. J. Walker, 215; 

Effect of Electric Oscillations on the Magnetic Proper- 

ties of Iron, J. Russell, 216; Electrical Measurements 

on Metals, Dr. C. E. Fawsitt, 216; Spectra of the 

Different Phases of the Electric Spark, G. A. Hemsa- 

lech, 263; Kathodic Pulverisations, Ch. Maurain, 262 

What Causes the Destructive Effects of Lightning?, Sir 

Samuel] Wilks, Bart., F.R.S., 296; the Electromagnetic 

Theorv of Light, Dr. C. E. Curry, 316; Modern Light- 

ning Conductors, Killingworth Hedges, 340; the Electric 

Production of Nitrates from the Atmosphere, Prof, Sy!- 

vanus P, {hompson, F.R.S., at Royal Institution, 355; 

Influence of the Rays of Radium on the Resistance of 

Certain Solid and Liquid Dielectrics, Prof. A. Righi, 

375; Electromagnetic Mass, Prof. A. W. Conway, 383; 

the Metallic Are in High Vacua, R. E. Loving, 399; 

Behaviour of Platinum and Iridium in Chlorine Water 


and in Dilute Hydrochloric Acid, 403; Photographic 
Study of the Duration of Discharge in a Crookes’ Tube, 
André Broca and M. Turchini, 431; Electrical Conduc- 
tivity of Solutions of Potassium lodides in Liquid Iodine, 
Gilbert N. Lewis and Plumer Wheeler, 473; Some Ap- 
plications of the Theory of Electric Discharge through 
Gases to Spectroscopy, Prof. J. J. Thomson, F.R.S., at 
Royal Institution, 495; Production of an Electrically 
Conductive® Glass, Charles E. S. Phillips, 512; Mechan- 
ism of the Positive Light, P. Villard, 527; Les Quan- 
tités Elémentaire d‘Electricité: Jons, Electrons, Cor- 
puscles, Dr. O. W. Richardson, 529; Spectral Series in 
Relation to Ions, Dr. J. Stark, 533; Wireless Telegraphy 
from Coney Island Station, 540; Cooper-Hewitt Lamp 
as a Source of Monochromatic Light, Ch. Fabry and H. 
Buisson, 551; Unilateral Electric Conductivity over 
Damp Surfaces, Prof. F. T. Trouton, 575; Oscillation 
Valves for Rectifying High-Frequency Electric Currents, 
Prof. J. A. Fleming, 575; the Magnetic Inertia of 
Charged Conductor in a Field of Force, Oliver Heavi- 
side, F.R.S., 582; Analysis of Atmospheric Electricity 
Results at Kew, Dr. C. Chree, F.R.S., 623 
Elektronentheorie, Ergebnisse und Probleme dcr, Prof. 
H. A. Lorentz, Dr. H. A. Wilson, 27 
Eliot (Sir John, F.R.S.), a Preliminary Investigation of 
the More Important Features of the Meteorology of 
Southern Asia, the Indian Ocean, and Neighbouring 
Countries during the Period 1892-1902, 136. 
Elles (Miss G. L.), the Highest Silurian Rocks of the 
Ludlow District, 312 
Elliot (Prof. G. F. Scott), Plants that Aid in the Forma- 
tion of Alluvial Flats in the Valleys of Aconcagua and 
La Plata Rivers, 447 
Emmerling (Prof. Adolf), Death and Obituary Notice of, 
589 
Emperor Penguin, Life History of the, Edward A. Wii- 
son, at Royal Institution, 211 
Empire, Agriculture and the, Sir W. T. Thiselton-Dyer, 
K.€.M.G:, F.R-S., 483; Mio J: Re Dunstan, 511 
Engineering: An Introduetion to the Design of Beams, 
Girders, and Columns in Machines and Structures, with 
Examples in Graphic Statics, W. H. Atherton, 1; 
Mechanics for Engineers, a Text-book of Intermediate 
Standard, Arthur Morley, 1; Garden Cities in Theory 
and Practice, A R. Sennett, 2; the Engineer’s Unit of 
Force, D. J. Carnegie, 6, 54; The Reviewer, 6, 54, 174° 
Prof. G. H. Bryan, F.R.S., 174; the Chelsea Power 
Station, Richard F. Chaffer at the Institution of Elec- 
trical Engineers, 20; Mechanics of Materials, Mansfield 
Merriman, 25; die Vermessungs- und _ Absteckungs- 
Arbeiten fiir den Simplon Tunnel, Prof. C. Koppe, 30; 
Progress of the Telegraph and Telephone Industries dur- 
ing Recent Years, John Gavey, C.B., 58; Surveying Work 
of the Simplon Tunnel, Francis Fox, 84; a Dynamo- 
metric Brake for Measuring the Power of Motors, A. 
Krebs, 9b; Le Chauffage des Habitations par Caloriféres, 
M. Raymond Périssé, 100; Properties’ of a Series of 
Iron-Nickel-Manganese-Carbon Alloys, Dr. H. C. H. 
Carpenter, R. A. [ladfield, and Perey Longmuir, 108; 
the Evolution of the Steam-Turbine, Hon. Charles A. 
Parsons, C.B., F.R.S., and G. G. Stoney, 157; Electric 
Railways, Theoretically and Practically Treated, S. W. 
Ashe and J. D. Keiley, Maurice Solomon, 169 ; Dam under 
Construction at Niagara Falls, 181; Civil Engineering, a 
Text-book for a Short Course, Lieut.-Colonel G. J 
Ficbeger, 196; the Panama Canal, 198; National 
Engineering and Trade Lectures, 217; British Progress 
in Municipal Engineering, W. H. Maxwell, 217; British 
Progress in Pumps and Pumping Engines, P. R. Bjér- 
ling, 217; British Progress in Gas Works’ Plant and 
Machinery, C. E. Brackenbury, 217; Behaviour of Mate- 
rials of Construction under Pure Shear, E. G. Izod, 231; 
the Disaster at Charing Cross Station, 275; Commercial 
Economy in Steam and other Thermal Power Plants as 
Dependent upon Physical Efficiency, Capital Charges, 
and Working Costs, Prof. Robert H. Smith, 338: th- 
Elastic Fluid Turbine, R. M. Nelson, 350; Sea Coast 
Protection, 369; Engineering Chemistry, a Manual of 
Quantitative Chemical Analvsis for the Use of Students, 
Chemists, and Engineers, Thomas B. Stillman, 3897; 
Coal Consumption of the United Kingdom, G. T. Beilby, 
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398; Investigations and Commercial Tests in Connection 
with the Work of an Engineering College, Prof. D. & 
Jacobus, 406; Smoke Abatement, a Manual for the Use 
of Manufacturers, Inspectors, Medical Officers of Health, 
engineers, and Others, William Nicholson, 411; Death ¢ 
Carl Heinrich Von Siemens, 540; Heat and Steam 
(Elementary), an Introductory Supplement to a Text 
book of Marine Enginecring for the Use of Nava: 
Officers, Engineer-Commander Tompkins, 557; Messrs. 
Richardson, Westgarth ond Co,’s New Form of Con- 
denser, Prof. R. S. Weighton, 572; Motor-car Mechan- 
ism and Management, the Petrol Car, W. Poynter Adams, 
580; see also British Association 

England: the Survey Atlas of England and Wales, J. G. 
Bartholomew, 215; the Evolution of an English Town, 
being the Story of the Ancient Town of Pickering in 
Yorkshire, Gordon Home, 538; the Growth of Beet- 
sugar in England, 539 

Engler (Prof.), on the Floras of Tropical Africa, 163 

English (D.), Beasties Courageous, Studies of Animal Life 
and Characters, 177 

Entomology: Entomological Society, 23, 117, 167, 214 
430, 526, 575, 598; Annual General Meeting of, 302; 
the Supposed Numerical Preponderance of the Males ir 
Odonata, R. J. Tillyard, 24; Accessory Glands to thr 
Silk-producing Apparatus of the Larvee of Io Irene, L. 
Bordas, 48; Panurgus morricet, a New Species of Bee, 
Rev. F. D. Morice, 117; the Tsetse-Fly and its Try- 
punosome, W. Baker, 118; the Seat of the Recognition- 
Sense among Ants, H. Piéron, 134; the Mexican Cotton- 
Boll Weevil, Messrs. Hunter and Hinds, 158; the Cotton 
Bollworm, A. L. Quaintance and C. T. Brues, Fred. V. 
Theobald, 257; the Mexican Cotton-Boll Weevil, W, D. 
Hunter and W. E. Hinds, Fred. V. Theobald, 257; the 
Romance of Insect Life, Edmund Selous, 172; the Habits 
of Bees and the Colours of Flowers, Gaston Bonnier, 
191; American Insects, Vernon L. Kellogg, 292; Com- 
parative Studies in the Psychology of Ants and of Higher 
Animals, E. Wassmann, Lord Avebury, F.R.S., 315; 
the “Borer” Beetle, E. P. Stebbing, 323; Bark-Boring 
Beetles in Pine-Forests, E. P. Stebbing, 348; Agriculture 
in the Trans-Caucasus for the Year 1905, Ravages o' 
Locusts, Consul Stevens, 324; the Effect of Food on the 
Colour of Moths, Prof. T. D. A. Cockerell, 341; Insect 
Enemies of Insect Pests, Mr. Compere, 373; W. S. Har- 
wood, 373; the Felted Beech Coccus, Cryptococcus fagi, 
397; Stick Insect, O. vtridipes, Prof. Rehn, 397; th- 
Bees of Australia, Prof. T. D. A. Cockerell, 439; the 
Intelligence of Animals, Prof. WW. Galloway, 440; Breed~ 
ing Experiments with Lepidoptera, L. Doncaster and 
Rev. G. H. Raynor, 454; Influence of Temperature on 
Insects, F. Merrifield, 516; -Irgynnis niobe from the 
Pyrenees, Cevennes, and South Tyrolese Mountains, H. 
Rowland-Brown, 526 ;the Lepidoptera of the British Islands, 
Charles G. Barrett, 532; Calcara Observed on the Legs 
of Some Hymenoptera, Rev. F. D. Morice, 598 

Epsom Salt, Cheirality of Form of Crystals of, Dr. H. C. 
Pocklington, 270 

Equations of the Wave Theory, the, 241 

Equatorial Observations, Reduction Tables 
Frederick, 18 

Equilibration of the Eyes, Sea-sickness and, Alfred Sang, 
511; Dr. John Aitken, F.R.S., 500; Geoffrey Martin, 
554 


Hoye, 105 AWe 


Erkenntnis und Irrtum, Prof. Ernest Mach, Supp. te 
November 30, vii. 
Eros Comparison Stars, Right Ascensions of the, Dr. 


Fritz Cohn, 305 

Eros, Observations of, 375 

Errera (Prof.), the Oxlip, 374 

Eruption of Vesuvius, the, 565, 588; sce also Volcanoes 

Escombe (F.), Untersuchungen tb. d. Einwerkung Schwe- 
fliger Sdure auf die Pflanzen, Prof. Dr. A. Wieler, 355; 
Biochemie der Pflanzen, Prof. Dr. Fr. Czapek, 193; 
(Colin, Bele 

Esquisse d’une Théorie biologique du Sommeil, Dr. Ed. 
Claparéde, 293 

Ethnology: Expedition to the Andes, Baron Erland Nor- 
denskjold, 34; Everyday Life among the Head-hunters, 
and other Experiences from East to West, Dorothy Cator. 
203; Oraibi Natal Customs and Ceremonies, H. R. 
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Voth, 300; the Cheyenne, Dr. G. A. Dorsey, 400; the 
Bontoc Igorot, Albert Ernest Jenks, Dr. A. C. Haddon, 
F.R.S.,.584; Negritos of Zamabales, William Allan Reea, 
Dr. A. C. Haddon, F.R.S., 584; the Nabaloi Dialect, 
Otto Scheerer, Dr. A. C. Haddon, F.R.S., 584; the 
Bataks of Palawan, Edward Y. Miller, Dr. A. C. Had- 
don, F.R.S., 584 

Euahlayi Tribe, the, a Study of Aboriginal Life in Aus- 
tralia, W. Langloh Parker, 610 

Europe: Travels of a Naturalist in Northern Europe, 
Norway, 1871, Archangel, 1872, Petchora, 1575, J. A. 
Harvie-Brown, 50 

Enrope and Asia, Mast and Sail in, H. Warington Smyth, 
Sir W. H. White, K.C.B., F.R.S., 536 

Evans (Dr. J. W.), the Rocks of the Cataracts of the 
River Madeira, 141; Determination of the Angle between 
the Optic Axes of a Crystal in Parallel Polarised Light, 
166 

Evans (Dr. John W.), the Origin of Bronze, 414 

Evans (J. B. P.), Infection Phenomena in the Uredinez, 
16. 

Br olnene the Evolution of the Solar System, F. R. Moul- 
ton, 87; Organic Evolution, C. W. Saleeby, 99; Colour- 
inheritance in Rats, L. Doncaster, 191; Nebula to Man, 
Henry R. Knipe, 342; Geschichte der biologischen 
Theorie, seit dem Ende des siebzehnten Jahrhunderts, 
Dr. Em. Radi, 435; Essays on Evolution and Design. 
Prof, John Young, 556; Kinesis the Main Factor in 
Evolution of Organisms, O. F. Cook, 616 

Evolution of an English Town, the, being the Story of the 
Ancient Town of Pickering in Yorkshire, Gordon Home, 


8 

ae (Dr. Alfred J.), the Galvanotropic Irritability of 
Roots, 94 

Ewart (Prof.), the Tarpan and its Relationship with Wild 
and Domestic Horses, 119 

Excavations in the Near East, 1904-5, British, 1o2z 

Exploration of the Atmosphere over the Tropical Oceans, 
the, Dr. A. L. Rotch and L. Yeisserenc de Bort, 54 

Exploration, Polar, 356 

Explosives: Researches on Explosives, Sir Andrew Noble, 
Bart., K.C.B., F.R.S., 116; New Methods of Testing 
Explosives, C. E. Bichel, 194; Die Explosivstoffe mit 
besondere Berucksichtigung der Neuren Potente die 
Schiessbaumwolle (Nitrocellulosen), Dr. Richard Escales, 
364; Ignition of Nitro-compound Explosives in Small 
Arm Cartridges, W. D. Borland, 525 

Extinct Animals, Prof. E. Ray Lankester, F.R.S., 6 

Eyes, Sea-sickness and Equilibration of the, Alfred Sang, 
511; Dr. John Aitken, F.R.S., 560; Geoffrey Martin, 


584 


Fabry (Charles), Intrinsic Brightness of the Solar Corona 
during the Eclipse of August 30, 1905, 167; the In- 
trinsic Light of the Corona, 182; Cooper-Hewitt Lamp 
as a Source of Monochromatic Light, 551. 

Faint Stars, a Systematic Study of, Prof. Pickering, 545 

Falkland Island Fox, the, R. N. Rudmose-Brown, 365 

Faraday Society, 117, 214 

Farina (R.), Prospecting in the Transbaikalian Goldfields, 
398 

Farlow (Prof. W. G.), the Popular Conception of 
Scientific Man, 403 

Fawsitt (Dr. C. E.), 
216 

Feeding of Children in Schools, Medical Inspection and, 
286 

Feilden (Col. H. W., C.B.), the Stone Age of the Zambesi 
Valley, and its Relation in Time, 77 

Feilman (Dr.), Milk and Copper, 399 

Fenton (Dr.), an Indicator for Strong Acids and Bases, 
527 

Ferber (Captain), Mathematical Investigation of Motions 
of Aéroplanes and -Aérocurves, 350 

Fertilisers, Soils and, Prof. H. Snyder, 266 

Fessenden (Prof. Reginald A.), Chinese Names of Colours, 
390; Method of Producing Waves of Frequency Inter- 
mediate between Heat Waves and Hertzian Waves, 428 

Festivals, Old Customs and, W. Semple, 582 

Fever, Mediterranean, 550 


the 


Electrical Measurements on Metals, 


XX 


Fiebeger (Lieut.-Col. G. J.), Civil Engineering, a Text- 
book for a Short Course, 196 

Field Columbian Museum, Recent Ethnological Publicua- 
tions from the, 300 

Fighting Man of Japan, the, F. J. Norman, 271 

Figure of the Sun, the, Dr. C. L. Poor, 279 

Finsen’s (Dr.) Light-treatment of Disease, 
Pernet, 323 

Fire near Mount Wilson Observatory, the, 326; Prof. Hale, 


Dr. George 


375 

Fire Prevention, Experimental Tests of the Fire Resistance 
of Concrete Kloors, 617 

Fireball, a Brilliant, Mr. Denning, 474 

Fireball of January 27, 1906, W. F. Denning, 427 

Kirst Steps in Quantitative Analysis, J. C. Gregory, 293 

Firth (Prof. C. W.), a Plea for the historical Teaching of 
History, 307 

Fischer (Prof. Emil), Studies on the Synthesis of Peptides 
and Proteids, 519 

Fish, Effect of Solar Eclipse on, A. Mosely, 584 

Fisher (Prof. W. R.), Forestry in Belgium, ib 

Fisher (Rev. O.), a Well-sinking at Graveley, 118 

Fisheries: Report on Fishery and Ilydrographical Investi- 
gations in the North Sea and Adjacent Waters, 1902-3, 
J. Johnstone, 255; Method of Studying the Distribution | 
and Seasonal Fluctuations of Fishes, Dr. Fulton, 256; 
Experiments on the Marking and Liberation of Living 
Wishes, Mr. Garstang, 256; ‘Transplantation of Fishes, 
Mr. Garstang, 257; Meddelelser fra Kammissionen fra 
Havundersdgelsen, Serie Hydrografi, Serie Fiskeri, Serie 
Plankton, Jas. Johnstone, 434; the Pearl Fisheries of 
Ceylon, Sir Henry Blake, yor; Pearling Industry of | 
North Australia, W. Saville-Kent, 492 

Fishermen, Technical Education for, 211 

Fishing: Practical Sea-fishing, a tand-book for 
Anglers, P. L. Haslope, Frank Balfour Browne, 51 

Fixsternsystems, Der Bau des, mit besonderer Berticksicht- 
igung der photometrischen Resultate, Prof. Hermann | 
Kobold, 603 

Flame Cones, Oscillation of, Ularold E. Temple, 512; 
Prof. .\. Smithells, F.R.S., 512; Prof. W. Galloway, 
584 

Flammarion (Camille), Thunder 
Climatolagy of r9n5, 471 

Flatters (Mr.), Hand Mieratome, 23 

Fleming (Mrs.), Stars having Peculiar Spectra, 545 

Fleming (Prof. J. A.), Oscillation Valves for Rectifying 
High-frequency Electric Currents, 575 : 

Fleming-Struthers (R. De Jersey), Condensation of Ketones 
with Mercury Cyanides, 118 

Fleurent (E.), the Whitening of Wheaten Flour, 335 

Flint (Dr. Austin), Ifandbook of Physiology for Students 
and Practitioners af Medicine, 269 

Flint (Dr. James M.), the Occaunography of the Pacific, 
586 

Florence Cathedral, the Great Gnomon of, 258 

Vlowering Plants, British, the Right Hon. Lord Avebury, 
604 

Fog: Is london Fog Inevitable? Dr. W. N. Shaw, 403 

Folklore: Traditions of the Caddo, George A. Dorsey, 3173 
the Evolution of an English Town, being the Story of | 
the Ancient Town of Pickering in Yorkshire, Gordon 
Home, 538; Old Customs and Festivals, W. Semple, 
s82; Lectures on the Early History af KXingship, Dr. 
J. G, Frazer, Supp. to November 30, iv 

Food: the Effect of Food on the Colour of Moths, Prof. 
T. D. A. Cockerell, 341; the Adulteration of Butter, C. 
Simmonds, 466, 535; J. H. Lester. 535 

Forbes (Dr. H. 0.), on an Alleged New Monkey from the 
Cameroons, 319 ‘ 

Force, the Enginecr's Unit of, D. J. Carnegie, 6, 54; The | 
Reviewer, 6, 54, 174: Prof. G. IL. Bryan, F.R.S., 174 

Ford (Sibille O.), the Araucariem, 238 

Forestry : Forestry in South Africa, D. E. Wutehins, 107 
in Belgium, Prof. W. R. Fisher, 186; Future Foret 
Trees, A. H. Unwin, 244; the Avenues and Fruit Gar- 
dens of Quetta, E, P. Stebbing, 253; Forests and Rivers, | 
319; the “Borer” Beetle, FE. P. Stebbing, 323; Bark- | 
boring Beetles in Pine-forests, FE. P. Stcebbing, 348; the 
Felted Beech Coccus, Cryptococcus fagi, 397: Method of 
Rearing Young Teak Plants, R. S. Pearson, 397; Fores- 
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try in the United States, 475; the Yellowstone Reserve, 
475; the Lincoln Reserve, 475; the Gila River Reserve, 
475; the Black Locust Tree in America, Dr. Charles A. 
White, 541; Economie Forestiére, G. Iluffel, 005 

Forster (M. O.), Benzenediazo-p-Semicarbazinocamphor 
and its Derivatives, 382; Nitrogen Halides from Cam- 
phoryl-p-curbamide, 479 

Foster (J. R.), the Use of Gasoline in Chemical and 
Physical Laboratories, 29 

Foster (Sir C. Le Neve), a Treatise on Ore and Stone 
Mining, 220 

Foster (Sir Michael, K.C.B.), Simple Lessons on ltlealth 
for the Use of the Young, 76 

Fouche (M.), Suggested Name for Neptune’s Satellite, 1S2 

Foulds (Jamies), Peculiar lee Formation, 464 

Fowler (Dr.), Chivtognatha of the Siboga Expedition in 
the Dutch East Indies, 381 

Fowler (Prof. .), Uligh-level Chromospheric lines and 
their behaviour in Sun-spot Spectra, 599 

Fox (Colonel Matcotm), Physical ‘Training in Elementary 
Schools, 259 

Fox (Francis), Surveying Work of the Simplon Tunnel, 84 

Fox, the Falkland Island, R. N. Rudmose-Brown, 305 

France: a French Book on Sport and Trapping, 26; 
French Astronomical “ Annnaires,’? 233; the ‘Time of 
France, 394; Climatology of 1905, MM. Flammarion and 
Loisel, 471 

Francis (F. E.), Action of Nitrogen Sulphide on Organic 
Substances, 118; Benzoyl Nitrate, 262 

Fraser (Captain Hl. A. Denholm), Survey af India, Experi- 
ments made to determine the Temperature Coefficients of 
Watson's Magnetographs, 250 

Frazer (Dr. J. G.), Lectures on the Early History of 
KKingship, Supp. to Navember 30, iv 

Frederick (C. W.), Reduction ‘Tables 
Observations, 18 

Freeman (Dr. E. M.), Minnesota Plant Diseases, 2q1 

Freer (Paul C.), Scientific Research in the Philippine 
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Practicat Work, Dr. J. W. Mellor, 200; Elementary 
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Algebra, W. G. Borchardt, 293; Meceanica Razionale, 
Roberto Marcolango, 318; Science and Hypothesis, Prof. 
H. Poincaré, Prof. Arthur Schuster, F.R.S., 313; Wis- 
senschaft und lMypothese, Prof. H. Voincaré, Prof. 
Arthur Schuster, F.R.S., 3133; Integral Calculus [or 
Beginners, Alired Lodge, Prof. G. H. Bryan, F.R.S., 
337; Theorem in Hyper-complex Numhers, J. H. Mac- 
lagen Wedderburn, 358; L’Algébre de la Logique, 
Louis Couturat, 386; a Geometrical Political Economy, 
H. Cunynghame, 386; the Collected Mathematical 
Works of George William Hill, 409; A Problem in 
Analytic Geometry with a Moral, Prof. Maxime Bécher, 
447; Sommerfeld's Diffraction Problem and Reflection 
by a Parabolic Mirror, Prof. H. Lamb, 479; Lectures 
on the Theory of Functions of Real Variables, J. Pier- 
pont, 483; a Course in Mathematical Analysis, Edouard 
Goursat, 511; Formula for Finding the Date of Easter, 
Chas. Leigh, 535; the Integration of Functions of a Single 
Variable, Cambridge Tracts in Mathematics and Mathe- 
matical Physics, No. 2, G. H. Hardy, 558; a Property 
which Holds Good for all*Groupings of a Normal Distri- 
bution of Frequency for Two Variables with Applications 
to the Study of Contingency-tables for the Inherit- 
ance of Unmeasured Qualities, G. Udny Yule, 574; 
Death of Prof. Gabriel Oltramare, 613; the Winchester 
Arithmetic, C. Godlrey and G. M. Bell, Supp. to Novem- 
ber 30, viii; a Text-book of Mgebra, ae Hleayne. 
Supp. to November 30, vill; an Introduction to Algebra, 
R. C. Bridgett, Supp. to November 30, viii; Elementary 
Modern Geometry, H. G. Willis, Supp. to November 30, 
viii; Tables and Constants to Four Figures, William 
Hall, Supp. to November 30, viii 

Mathews (R. H.), Manners and Customs of Australian 
Tribes, 549 

Matignon (C.), New Type of Compound in the Group of 
Rare Metals, 287 

Matley (Dr. C. A.), the Carboniferous Rocks at Rush 
(County Dublin), 312 

Matteucci (Dr. V. F. L.), Eruption of Vesuvius, 614 

Matthews (D.), Hydragraphical Researches in the 
Southern North Sea and in the English Channel, 256 

Maurain (Ch.), Kathodic Pulverisations, 263 


Mauricheau-Beaupré (Paul), Combustion of Acetylene by | 


Oxyveen, 335 

Mawson (D.), Geology of the New Hebrides, 216 

Maximum Number of Douhle Points on a Surface, the, 
A. B. Basset, F.R.S., 246 

Maxwell (W. W.), British Progress in Municipal Engineer- 
ing, 217 

Maxwell's Theory of Light, 316 

Maver (Prof. W.), Death of, 346 

Mayet (M.), the Inoculation of Cancer, 263 

Meccanica Razionale, Roberto Marcolongo, 318 

Mechanics: an Introductian to the Design of Beams, 
Girders, and Columns in Machines and Structures, with 
Examples in Graphic Statics, W. H. Atherton, ing 
Mechanics for Engineers, a Text-book of Intermediate 
Standard, Arthur Morley, 1; Mechanics of Materials, 
Mansfield Merriman, 25; Cnefficient of Utilisation of 
Helices, Edgar Taffonreau, 143; Ascent of Sap in Trees, 
Frank Harris, 246; the Relation of Mechanics to 
Physics, Prof. \Mexander Ziwet, 403; les Origines de 
Ta Statique, P. Duhem, Supp. to November 3a, ix 

Medicine: Radium and Other Radio-active Substances, 
their Application especially to Medicine, Dr. Charles 
Raskerville, 2; Sir Frederick Treves on ale Army Medical 
Service, 15; Death of Sir J. S. Burdon- Sanderson, Bart. 
F.R.S., 105; Obituary Notice of, 127; the late Sik 
John Bardon Sanderson, Sir Lauder Brunton, F.R.S,. 
16n; Handbook of Physiolosy for Students and Prac- 
titioners of Medicine, Dr. Austin Flint, Prof. less 
Macdonald, 260; Medical Inspection and Feeding of 
Children in Schnols, 286; a Text-hook of Materia Medica 
for Students af Medicine, C. R. Marshall, 339; the 
Royal Medical and Chirursical Society of Landan Cen- 
tenarv, 1805-1905, Dr. Nanaia Moore and Stephen 


Paget, Prof. R. T. Hewlett, 388; on Professianal Edu- | 


cation with Special Reference to Medicine, an .\ddress 
delivered at King’s College, London, on October 4, 
1905 me tol ule Clifford Allbutt, F.R.S., 530; the Phar- 
macological .\ctton of Digitalis, Strophanthus, and Squill 


on the Heart, G. S. llaynes, 542; Creatinin the Cause 
of the Masking of the Sugar Reaction in Urine-testing, 
Dr. MacLean, 542 


Mediterranean Fever, 550 

Mee (A.), the Heavens at a Glance, 425 

Meidinger (Dr. Johann), Death of, 58 

Meigen (Prof. W.), Atomic Disintegration, 389 
Melanistic Form of the Wall-Lizard, G. A. Boulenger, 


F.R.S., 189 


Melbourne Observatory, the, 569 
Meldola (Prof. R., F.R.S.), the Bates-Miiller Hypothesis 


of Mimicry, a Qnestion of Historical Accuracy, 100; 
Chemistry in Rural Schools, 555 


Mellor (Dr. J. W.), Iligher Mathematics for Students of 


Chemistry and Physics, with Special Reference to Prac- 
tical Work, 290 

Mellor (E. T.), on the Evidences in the Transvaal olf 
Glacial Conditions in Permo-Carboniferous Times, 92 


Memory, Stimulus and, 
Mennell (F. P.), Geological Problems of Rhodesia, 547 


Menschen, Physiologie des, Dr. L. Luciani, Dr. J. A. 
Milroy, 606 
Menten (Miss M. L.), Chlorides in Nerve Cells and Fibres, 


it 
Merueld (C, J.), Astronomical Refraction, 240 


Merriam (Dr. C. H.), Is Mutation a Factor in Evolution of 


Higher Vertebrates? 491 


Merrifield (l*.), Influence of Temperature on Insects, 516 
Merrill (E. D.), the Manila Elemi Plant, 423 
Merriman (Mansheld), Mechanics of Materials, 25 
Merriman (R.), the Tetrazoline Group, 119 


Merzbecher (Dr. Gottfried), the Central Tian-Shan Moun- 
tains, 227 

Mesure et Développement de |’Audition, Dr. Marage, Prof. 
John G. McKendrick, F.R.S., 292 

Metallurgy: Death and Obituary Notice of William Henry 
Greenwood, 34; Methods for Determination of Man- 
ganese in Tron and Steel, A. A. Read, 36; Properties 
of a Series of fron-Nickel-Manganese-Carbon Alloys, 
Dr. H. C. H. Carpenter, R. A. Hadfield, and Percy 
Longmuir, 108; Handbook of Metallurgy, Prof. Carl! 
Schnabel, 124; Prehistoric Mass of Metal Found near 
Nancy, G. Arth and P. Lejeune, 180; Composition of 
a Cast-Iron Cannon Ball Found under Old Moat of the 
Bastille, A. Porlier, 181; Physics of Ore Flotation, J. 
Swinburne and Dr. G. Rudorf, 214; Concentration of 
Metalliferous Sulphides by Flotation, Prof. A. K, 
Huntingdon, 214; the Nickel-Vanadium Steels, Dr. L. 
Guillet, 350; the Largest Steel Ingot Ever Made, 371; 
Copper and its Alloys in Antiquity, Prof. W. Gowland, 
381; the Manufacture of ae Rolls, E. de Loisy, 
398; the Origin of Bronze, John Ww. Evans, 414; 
Overstraining “of Iron by Tonsion and Compression, Dr. 
James Muir, 501; Elementary Practical Metallurgy, Iron 
and Steel, Percy Longmuir, A. McWilliam, soq; Re- 
sistance of Iron and Steel to Reversals of Direct Stress, 
Dr. T. E. Stanton and L. Bairstow, 617 


Metamorphism, a Treatise on, Charles Edward van Hise, 


450 ; a! 

Metaphysics: Immanuel Kant’s Kleinere Schriften zur 
Logik und Metaphysik, 98; the Metaphysics of Nature, 
Carveth Read, 290 

Meteorology: Report of Inter-State Astronomical and 
Metenrological Conference, Adelaide, May, 1905, 8; 
Rainfall in Mysore for 1904, J. Cook, 17; Constantly 
Occurring Secondary Maxima and Minima in the Yearly 
Range of Meteorological Phenomena, Dr. van Rijckevor- 
sel, 36; Martian Met~rology, Prof. W. H. Pickering, 
38: the Exploration Jf the Atmosphere Over the 
Tropical Oceans, Dr. A. L. Rotch and L. Teisserenc de 
Bort, 54; Cyclone in the [Philippine Islands, 61; Aurora 
of November 15, Rowland A. Earp, 79; R. Langton 
Cole, S80; Magnetic Storms and Aurora, Dr. Charles 
(ines, iets, mei, wage JP, 1G, Jn, Tee er. 
Alexander Graham Bell, 197; Prof. H. Gedmuyden, 197; 
Aurore of November 15 and Decemher 12, Dr, Alexander 
Graham Bell, 223; Aurora of November 15, Prof. M. P 
Rudzki, 246; Symons Gold Medal Awarded toa Lieut.- 
General Sir Richard Strachey, F.R.S., 84; the Climate 
of the Bonin Islands, T. Okada, 86; Royal Meteor- 
ological Society, 95, 262, 357, 455, 527; Rainstorm of 


Nature, 
June 14, 1906. 


August 24 to 26 in Counties Dublin and Wicklow, Sir 
John W. Moore, 95; the Gales of November 26, 107; 
Rainfall of China and Corea, T. Okada, 107; Use of 
Platinum Resistance Thermometers in Determining the 
Temperature of the Air at Helwan, E. B. H. Wade, 107; 
Future Problems of Maritime Meteorology, Prof. Herge- 
sell, 135; a Preliminary Investigation of the More Im- 
portant Features of the Meteorology of Southern Asia, 
the Indian Ocean, and Neighbouring Countries during the 
Period 1892-1902, Sir John Efiot, F.R.S., 136; Meteoro- 
logie und Klimatologie, Prof. Dr. Wilhelm Trabert, 
149; Investigation of the Upper Air, 162; the Pulse of 
the Atmospheric Circulation, Dr. W. N. Shaw, F.R.S., 
175; Method Employed by the Prince of Monaco for 
Ascertaining the Conditions of the Upper Air by Means 
of Unmanned Balloons, Prof. H. Hergesell, 181; Highest 
Kite Ascent, 207; Kite and Balloon Ascents, Dr. Herge- 
sell, 207; Flying Kites in Barbados, C. J. P. Cave, 
262; Observations with Registration Balloons in 
America, A. L. Rotch, 349; Ascents of Two Unmanned 
Balloons, 615; ‘Thunder and Lightning, Camille 
Flammarion, 196; Rainfall of Chemulpo, 207; Period- 
icity of Rainfall, A. P. Jenkin, 209; the Forms of 
Cirrus-clouds, Prof. Oslhoff, 209; Recent Studies of 
Periods in Meteorology, 209; Seasons in the British Isles 
from 1878, Dr. W. N. Shaw, 210; Correlation of Hydro- 
graphic, Biological, and Meteorological Data, Otto 
Petterson, 210; the Temperature of France, A. Angot, 
230; Severe Gale of January 5-6, 254; Lehrbuch der 
Aleteorologie, Prof. Julius Hann, 270; Rainfall of 1905, 
Dr. H. R. Mill, 304; Rainfall Observations for the 
Years 1896-1904 at Seoul, Corea, Mr. Li, 324; Results 
of Observations Made with a Black Bulb Thermometer 
in Vacuo, J. R. Sutton, 324; the International Meteor- 
ological Conference at Innsbruck, 331; Hurricanes in 
the West India Islands, Hesketh Bell, 348; Climate of 
St. Moritz, Dr. A. Nolda and C. Biihrer, 350; Weather 
ef Canada for 1903, 374; Rainfall of South Australia, 
Sir Chas. Todd, 399; a 300-Year Climatic and Solar 
Cycle, Thos. W. Kingsmill, 413; Cloud Studies, Arthur 
W. Clayden, Prof. H. Ifildebrand Hildebrandsson, 416; 
Death and Obituary Notice of Henry James Chaney, 
419; Carbondale, Pennysylvania, Tornado of August 30, 
1905, W. M. Dudley, 423; Tornado at Meridian, Missis- 
sippi, 447; Hurricane in South Pacific on February 7 
and 8, 447; the Vertical Distribution of the Meteor- 
ological Elements above the Atlantic, Dr. A. L. Rotch 
and L. Teisserenc de Bort, 449; Wintry March Weather 
over the British Islands, 469; Climatology of 1905, MM. 
Flammarion and Loisel, 471; Meteorological Report of 
Ceylon for 1904, 471; New Meteorological Instruments, 
Messrs. Lander and Smith, 472; the Thunderstorm of 
February 8, Mr. Lander, 472; Interpretation of Meteor- 
ological Records, Dr. John Aitken, F.R.S., 455, 534; 
R. T. Omond, 512; A. Lander, 584; a More Rational 
Treatment of Climatology, R. de C. Ward, 493; Is 
London Fog Inevitable? Dr. W. N. Shaw, 493 ; Weather 
during Week Ending March 29, 517; the Climate of 
Beyrout, Dr. S. Kostlivy, 568; Meteorofogical Office’s 
Annual Summary for 1905, 568; Konstant auftretende 
secundare Maxima und Minima in dem jahrlichen Ver- 
lauf der Meteorologischen Erscheinungen, Dr. van 
Rijckevorsel, 594; Studies of Temperature and Pressure 
Observations, Dr. William J. S. Lockyer, 594; Study of 
the Meteorological Observations Made during Nansen’s 
North Polar Expedition in 1893-6, Prof. Mohn, 595; 
Barometrische <Ausgleichsbewegung in der Erdatmo- 
sphare, Dr. Wilhelm Krebs, 595; a Horizontal Rainbow, 
W. R. M. Church, 608 

Meteors: the Leonid Meteors, 1905, John R. Henry, 28; 
the Meteors of Biela’s Comet, Mr. Denning, 64; Orbital 
Elements of Two Meteors, Dr. P. Moschick, 161; 
Observations of the I.yrid Meteors, April, 1904, Dr. 
Jiff Kavadn, 352; Fireball of January 27, 1906, W. F. 
Denning, 427; a Brilliant Firebafl, Mr. Denning, 474; 
the April Meteors, W. F. Denning, 560; John R. Henry, 
560 

Methven (C. W.), on South African Harbours, 65 

Metropolis, the Control of the Gas Supply of the, 273 

Meunier (Prof. Stanislas), Dust Due to Eruption of 
Vesuvius, 614 
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Mexican Cotton-Boll Weevil, the, W. 
W. E. Hinds, Fred V. Theobald, 257 

Meyer (G.), Light Emitted by Radium Bromide due to 
the Impact of the Becquerel Rays on the Particles of 
Nitrogen, 325 

Meyerhoffer (Dr.), Landolt-Bérnstein—Physikalisch-chem- 
ische Tabellen, Supp. to November 30, vi 


D. Hunter and 


Micrometer Measures of Double Stars, Dr. H. E. Lau, 
232 

Micrometer Measures of Struve Double Stars, Dr, H. E. 
Lau, 495 

Microscopy: Royal Microscopical Society, 23, 118, 287, 
357, 503, 575; Stnple Portable Camera for Use with 


the Microscope, E. Moffat, 23; Hand Microtome, Mr. 
Flatters, 23; Nature through Microscope and Camera, 
Richard Kerr, 104; the Movements of Diatoms Caused 
by the Evolution of Gas, Daniel D. Jackson, 159; the 
Formation of Spicules, W. Woodland, 179; Segmentation 
and Phylogeny of Arthropods, Prof. Carpenter, 252; 
Photographs of Diatoms taken by the Zeiss Apparatus, 
Designed by Dr. August Kohler, Photomicrography with 
Ultra-Violet Light, Mr. Rheinberg, 287; Elements of 
Applied Microscopy, Charles-Edward Amory Winslow, 
365; Microscopes and Accessories: How to Make and 
Use Them, Prof. R. T. Hewlett, 412; Microscopic 
Aquatic Plants of Our Waters, Dr. E. Fritsch 
at London Institution, 499; Death and Obituary Notice 
of Prof. Lionel Smith Beale, 540; a Newly Discovered 
Synangium, D. M. S. Watson, 542 

Miers (H. A.), Refractive Indices of Crystallising Sofu- 
tions, 357; Studies in Crystallisation: Sodium Nitrate, 
3358 

Milk, Action of Bacteria in the Souring of, 85 

Milk, Bacteriological Examination of, Dr. A. C. Houston, 


ieee 

Milk and Copper, John Golding and Dr. Feilman, 399 

Mill (Dr. H. R.), Rainfall of 1905, 304 

Millais (J. G.), the Mammals of Great Britain and Ireland, 
Supp. to November 30, iii 

Miller (Edward Y.), the Bataks of Palawan, 584 

Miller (N. H. J.), Estimation of Carbon in Soils, 623 

Miller (W. G.), Cobalt-Nickel Arsenides and Silver De- 
posits of Temiskaming, Ontario, 231 

Millosevich (Prof. E.), Comets 1905b and 1go5c, 182 

Milne (Prof. John, F.R.S.), the British Association and 
Our Colonies, 77; Antarctic Earthquakes, Observations 
Made with Horizontal Pendulum in the Antarctic 
Regions, Paper at Royal Society, 210 

Milroy (Dr. J. A.), Zur Erkenniniss der Kolloide: Ueber 
irreversible Hydrosole und Ultramikroskopie, Richard 
Zsigmondy, 410; Physiologie des Menschen, Dr. L. 
Luciani, 606 

Mimicry, the Bates-Miiller Hypothesis of, a Question of 
Historical Accuracy, Prof. R. Meldola, F.R.S., 100 

Minchin (H. D.), a Simple Arrangement for Purifying 
Mercury, 494 

Minerals: Minerals Recently Found in the Binnenthal, 
R. H. Solly, 167; Mineral Production of India, T. H. 
Holland, F.R.S., 493; the Mineral Wealth of Alaska, 


59 

Aivnetgger Mineralogy of Ceylon, A. K, Coomaraswamy 
and James Parsons, 134; Mineralogical Society, 166, 
358; the Production of Gold and Silver in the United 
States in 1904, W. Lindgren, 306; Copper Production 
of the United States, W. H. Weed, 306; Fluorspar De- 
posits of Southern Illinois, H. Foster Bain, 306; Zinc 
and Lead Deposits of North-Western Illinois, H. Foster 
Bain, 306; Kleinite, Dr. A. Sachs, 325; Geilielite and 
the Ferro-Magnesian Titanates, T. Crook and B. M. 
Jones, 358; the Iron-Ore Deposits of Sydvaranger, 
G. Henriksen, 398; Technical Methods of Ore Analysis, 
A. H. Low, 532; Death of Gustave Davalque, 543; the 
Nature of Carnoatite, Messrs. Hillebrand and Ransome, 
547; Analysis of Dumortierite, Mr. Schaller, 547; Occur- 
rence of Bauxite in India, Dr. T. H. Holland, 547; 
Precious Stones Considered in Their Scientific and 
Artistic Relations, Prof. A. H. Church, F.R.S., Supp. 
to November 30, X 

Miners’ Worm, Prof. Sydney J. Hickson, F.R.S., 344 

Minet (Adolphe), the Production of Aluminium and its 
Industrial Use, 579 
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Mining: Various Minerals Raised in the United Kingdom 
in 1904, 30; Salt Mining at Detroit, Michigan, 200; a 
Treatise on Ore and Stone Mining, Sir C. Le Neve 
Foster, 220; Cobalt-Nickel Arsenides and Silver Deposits 
of Temiskaming, Ontario, W. G. Miller, 231; Fatal 
Accidents in Coal Mining in the United States in 1904, 
F. L. Hoffman, 231; Vatal Accidents in Mines and 
Quarries of the United Kingdom during 1905, 278; Coal 
Mining in the Philippines, O. H. Reinholt, 324; Coal 
Consumption of the United Kingdom, G. T. Beilby, 
398; Gem Production in Brazil, 398; Prospecting in the 
Transbaikalian Goldfields, R. Farina, 398; Unprecedented 
Mining Disaster at Courriéres Colliery, 468, 490; a New 
Gold Field at Manhattan in Nevada, 471; Production of 
Minerals in Great Britain in 1905, 471; Mining Law olf 
the British Empire, Charles J. Alford, Bennett H. 
Brough, 482; Mineral Yroduction of India, T. H. 
Holland, F.R.S., 493; Remarkable Surface Outcrop of 
an Tron Ore Deposit, R. H. Anderson, 517; Low Cost 
of Ore Dressing at Osceola Copper Mine, Lake Superior, 
5433 Mode of Occurrence of the Tin-Ore in Bushveld 
Area, North-east of Pretoria, .\. L. Mall, 546; the Occur- 
rences of Gold in the Pretoria Series (Lydenhurg Cold- 


field), Mr. Thord-Gray, 537; the Mineral Wealth of 
Alaska, 595 
Minnesota Plant Diseases, Dr. E. M. Freeman, 291 


Mitchell (Dr.), Plague Epidemics in Cape Colony, 139 

Mitchell (Dr. Chalmers), the Intestinal Tract of Mammals, 
618 

Mneme als erhaltendes im Wechsel des  organischen 
Geschehens, Die, Richard Semon, 338 


Practice, Maurice Solomon, 169 
Simple Portable Camera for Use with the 


Modern Electric 
Moffat (E.), 


Microscope, 23 

Mohn (Prof.), Study of the Meteorological Observations 
Made during Nansen's North Polar Expedition in 
1893-6, 505 

Moir (J.), Solubility of Zine Hydroxide in Alkalis, 262; 
New Solvent for Gold, 623 

Moissan (Prof. Henri), the Distillation of Copper, 143; 
Distillation of Gold, the Alloys of Geld, and on a New 


Method of Preparation of the Purple of Cassius. tat; 
Refractory Metals in the Electric Furnace, 325; Fusion 
and Distillation of Metals of the Platinum (Group, 124; 
Distillation of Titanium and the Temperature of the Sun, 
527; the Temperature of the Sun, 569 
Molecular Forces and Newtonian Laws, Alex. Clark, 51 
Molisch (Prof. H.), Light Emission by Plants, 85 
Molliard (M.), Structure of Plants Developed in the Light 


without Carbon Dioxide, and in Presence of Organic 
Materials, 263 

Mollusca: Prosobranchiata, No. 4, the Ontogenetic Stages 
Represented by the Gastropod Troteconch, H. Leighton 
Kesteven, 23; Lamellibranchs with Multiple Mouths, 
Paul Pelseneer, 528 

Molony (E.), Geology of the Gangetic Plain, 143 


Monckman (Dr. James), 
106 

Monkey from the Cameroons, on an Alleged New, 
Pocovk, 297; Dr. H. O. Forbes, 319 

Monotremes and Birds, Dr. H. Gadow, FeaRoSs) 222 

Montana, Petrography and Geology of ‘the Igneous Rocks 
of the Highwood Mountains, L. V. Pirsson, B70 


Death and Obituary Notice of, 


ceaele 


Moody (G. T.), Rusting of Iron, 623 

Moog (R.), Influence of High Altitudes on the General 
Nutrition, 120 

Moon: a Lunar Theory from Ohservation, Dr. P. H. 


Cowell, So; Graphical Methods for Finding the Time of 
Moonrise, Fr. W. F. J. Rigge, 208; Theory “of the Motion 
of the Moon, Ernest W. Brawn E.RS., 272) a New 
Method of Determining the Moon's Position Photo- 
graphically, Mr. Wade, 352; the Apparent Enlargement 
of the Moon at the Horizon, Ed. Claparéde, 400; the 
Glow Surrounding the Lunar Crater Linné, Prof. FE. E. 
Barnard, 448; Measurements of Linné during the Total 
Eclipse of the Moon, Prof. E. C. Pickering, Rieoya IRe. 1B 
Frost, 569 


Moore (Dr.), Extract of the Duodenal Mucous Membrane 
Counteracts Diabetes, 474 

Moore (Prof. B.), Effects of Alkalies and Acids, and of 
Alkaline and Acid Salts upon Fertilised Eggs of ' 
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Echinus esculentus, Study in Relationship to the Causa- 
tion of Malignant Disease, 213; Physical and Chemical 
Properties of Solutions of Chloroform and Other Anzs- 
thetics, 213; Outlines of Physiological Chemistry, Dr- 
S. P. Reehe and Prof. B. H. Buxton, 483 

Moore (Sir John W.), Rainstorm of August 24 to 26 in 
Counties Dublin and Wicklow, 95 

Moore (Dr. Norman), the Royal Medical and Chirurgical 
Society of London, Centenary, 1805-1905, 358 

Morbology : Two Haematozoa of the Partridge and Turkey, 
A. Laveran and M. Lucet, 47; Yellow Fever in Panama, 
83; the Wastage in Armies by Discase, Prof. R. T. 
Hewlett, 105; the Practical Study of Malaria and Other 
Blood Parasites, Dr. J. Wi. \V. Stephens and S. URe 
Christophers, Prof. R. T. Hewlett, 148; Effect of Acid, 
Alkali, and Certain Indicators in Arresting or Other- 
wise Influencing the Development of the Eggs of Pleuro- 
nectes platessa and Echinus esculentus, E. Whitley, 213; 
Effects of Alkalies and Acids and of Alkaline and Acid 
Salts upon Fertilised Eggs of Echinus esculentus, Study 
in Relationship to the Causation of Malignant Disease, 


Prof. B. Moore, Dr. Herbert E. Roaf and E. Whitley, 
213; the .Etiology of Leprosy, Dr. J. !lutchinson, 
F.R.S., 214; Insects as Carriers of Disease, A. E. Ship- 
luy, F.R.S., at the British .\ssociation Meeting at Pre- 
toria, 235; Identity of Surra and Mbori, A. Laveran, 
2603; the [Inoculation of Cancer, M. Mavet, 263; the 
Anatomy of -[gchylostema duedenale, Dub., A. Looss, 


Prof. Sydney J. Hickson, F.R.S., 344; Plague Epidemic, 
the Immunity of Europeans, 422; Dangers of the In- 
gestion of Dead Tubercle Buacilli into Tuberculous and 
H[ealthy Animals, .\. Calmette and M. Breton, 431; 
Analysis of Tubercle Bacilli, G. Baudran, 504; Effects 
of the Ahsorption of Tuberculin by the Digestive Tube, 
-\. Calmette and M. Breton, 503; the Question of the 
Transference of Bovine Tuberculosis to Man through 


Milk, Prof. Adami, 516; Extract of the Duodenal 
Mucous Membrane Counteracts Diabetes, Drs. Moore, 
Edie, and Abram, 474; Protective Mechanism against 


Excess of Alkali, 
ranean Fever, 550 
Moreau (G.), Recombination of the Ions in Saline Vapours, 


Drs. Edie and Whitley, 474; Mediter- 


408 

Morgan (C. Lloyd, F.R.S.), the Interpretation of Nature, 
265 

Alerean (Mr.), Another New Comet, 1905¢, 160; Discovery 


of a New Comet (i906c), 4o4 

Morgan (Prof. IT. R.), Observation of Comet to05¢ after 
Perihelion, 318 

Morice (Rev. F. D.), Panurgus moricct, a New Species of 
Bee, 115; Caleara Observed on the Legs of Some Hymen- 
optera, 598 

Morley (Arthur). Mechanics for Engineers, a Text-book of 
Intermediate Standard, 1 ‘ 

Morosaurus, the Giraleron of Brontosaurus and Skull of, 
Prof. Henry Fairfield Osborn, 282 

Morphology: the Visual Organs of the Ascidians of the 
Salpa Group, W. Redikorzen, 134; Growth of the Oocyte 
in Antedon, a Morphological Study in Cell-Metabolism, 
Dr. Gilhert’ Chubb, 574 

Slr! (IR Se\), Velocity of Transformation of Sugars by 
Alkalies, 527 
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Schuster, F.R.S., at Royal Society, 37: 

Periods in Meteorology, Recent Studies of, 209 

Peripheral Retina, the Colnur Sensitivity of the, John 
Wallace Baird, 260 

Périssé (M. Raymond), le Chauffage des Habitations par 
Caloriféres, 100 F 

Perkin (A. G.), Oxidation Products of the Hydroxybenzoie 
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Acids, 382; Reaction of Ellagic and Flavellagic Acids, 
62 

meee (Dr. W. H.), Memorial to, 419, 444 

Perkin Jubilee and Chemical Industries, the, 
Roscoe, F.R.5., 438 

Perkin (W. H., jun.), Synthesis of Optically Active Modifi- 
cations of A’-p-Menthenol(8) and A®:*(g)-p-Menthadiene, 


Sir Henry E. 


479 
Perkin (W. H., sen.), Improved Apparatus for measuring 
Magnetic Rotations and obtaining a Powerful Sodium 


Light, 623 

Pernet (Dr. George), Dr. Finsen’s Light-treatment of 
Disease, 323 

Perry (Prof. John, F.R.S.), Bursaries at the Royal Col- 


Pre- 
Society 


lege of Science, 32; Practical Science for Schools, 
sidentiaf Address delivered before the Physical 
by, 402 

Persei, Nova, No. 2, the Spectrum of, 
Dr. K. Graff, 305 

Perseus, Cluster of Nebulzw in, Dr. 

Petersen (Dr. C. G. J.), 
Balticeseaess 

Pethybridge (Dr. G. H.), Causes of “ Blowing” 
of Condensed Milk, 358 

Pethyridge (G. H.), Survey of the Vegetation of the Dis- 
trict South of Dublin, 303 

Petrography and Geology of the Igneous Rocks of the 
Highwood Mountains, Montana, L. V. Pirsson, 376 

Petrol Car, the, Motor-Car Mechanism and Management, 
W. Poynter Adams, 580 


18; Observations of, 


Max Wolf, 448 
Development of Plaice in the 


in Tins 


Petterson (Otto), Correlation of Hydrographic, Biological, 
and Meteorological Data, 210 
Pflanzen, Biochemie re Prot re ine Szapel air. 


Escombe, LOG GOnnes ya 

Pharmacology : Death of tot W. Mayer, 346 

Philippine Islands, Scientific Research in the, (1) Descrip- 
tion of New Buildings, Paul Gas reer, (2), a Catalogue 
of the Library, Mary Polk, Prof. R. T. Hewlett, 57; 
an Ethnological Survey of the, Dr. A. C. Haddon, 
ec Saenes Sp 

Philips’ Large Planisphere, H. Gewecke, 269 

Philips’ Model Atlas, 484 

Phillips (Charles E. S)) Production of an Electrically Con- 
ductive Glass, 512 

Phillips (M. C.), the Use of Wood Pulp for Paper-making, 


397 
Phillips (P.), Magnetic Susceptibility of Tron in Colloidal 
Solution, 455 


Phillips (Prof. R. W.), on Recent Advances in Our Know- 


ledge of Seaweeds, 162-3 

Phillipson (Prof. Dr. A.), Geology of the West of Asia 
Minor, 546 

Philology : a Grammar of the Kafir Language, J. McLaren, 


Sir H. H. Johnston, K.C.M.G., 481 

Philosophy: Things and Sensations, Prof. Stout, 4° 
Goethe’s Philosophie aus seinen Werken, 98; Immanuel 
Kant, Physische Geographie, 98; Dialogue tiber natiir- 
liche Religion, tiber Selbstmord und Unsterblichkeit der 
Seele, David Hume, 98; Immanuel Kant's Kleinere 
Schriften zur Logik und Metaphysik, 98; G. W. F. 
Hegel, Encyclopadie der Philosophischen Wissenschaften 
im Grundrisse, 98; Cambridge Philosophical Society, 
ri8, 191, 455, 527, 599; Philosophic Foundations of 
Science, Prof. Arthur Schuster, 313; Essays on Evolu- 
tion and Design, Prof. John Young, 56; Erkenntnis und 
Irrtum, Prof. Ernst Mach, Supp. to November 30, vii 

Phoebe, the Ninth Satellite of Saturn, Prof. W. H. 
Pickering, 63 

Pheebe, Observations of, during 1905, 474 

Phosphorescence of Pyro-Soda Developer, T. A. 
Vaughton, 389 

Phosphorescent Marine Animals, Prof. McIntosh, 349 

PROBED Border occ asionally seen between Jight and 

Dark Regions on Photographic Prints, Sir Oliver Lodge, 

eos Ge Keg Jim It, We Wile, eras 1, (Clie) ieadiay, 
2On Photographic Star Catalogue, 18; Halation, J. .\. 
Cobb, 54; Nature through Microscope and Camera, 
Richard Kerr, 104; Wild Wings: Adventures of a 
Camera-Hunter among the Larger Wild Birds of North 
America on Sea and J.and, H. K. Job, 123; Instruction 
in Photography, Sir W. de W. Abney, 124; Pictures 


from Nature, Richard and Cherry Kearton, 
of Wood on a Photographic Plate, Dr. William J. 
Russell, F.R.S., 152; the Practical Photographer, 172; 
Photographs of Jupiter’s Sixth and Seventh Satellites, 
182; Photography for the Press, 196; the British Journal 
Photographic Almanac and Photographer's Daily Com- 
panion for 1906, 221; Photographs of Solar Granula- 
tions, Prof. Hansky, 255; Deutscher Kamera Almanach, 
1906, Fritz Loescher, 318; Photography in Natural 
Colours, 330; a New Method of Determining the Moon's 
Position Photographically, Mr. Wade, 352; Die Photo- 
graphie im Hochgebirg, Emil Terschak, 388; Phosphor- 
escence of Pyro-Soda Developer, T. A. Vaughton, 380; 
Photographies de la Granulation Solaire faites A Poul- 
kowa, Prof. A. Hansky, W. E. Rolston, gor; Photo- 
graphic Study of the Duration of Discharge in a 
Crookes Tube, André Broca and M. Turchini, 431; 
the Practical Photographer, No. 27, Photographic Optics 
and Lenses, No. 28, the Optical Lantern for Projection 
and Enlarging, 437; First Photographs of the Canals 
of Mars, Prof. Percival Lowell, 453; Request for Prints 
of Photographic Portraits, Dr. Francis Galton, F.R.S., 
534; Photography of the Solar Protuberances with 
Coloured Screens during the Eclipse of August 30, 1905, 
H. Deslandres and G. Blum, 576; Death and Obituary 
Notice of Hermann Schnaus, 589; Observations and 
Photographs of Black and Grey Soap Films, Herbert 
Stansfield, 597; a Large Photographic Nebula in Scorpio, 
Prof. Barnard, 618 

Photomicrography with Ultra-Violet Light, Photographs of 
\iatoms taken hy the Zeiss Apparatus, Designed by 
Dr. August Kohler, Mr. Rheinberg, 287 

Phylogeny: Die Spaltéffnungsapparat im Lichte der 
Phylogenie, Ein Beitrag zur “phylogenetischen Pflanzen- 
histologie,’’ Dr. Otto Porsch, 436 

Physical Condition of Children in Efementary Schools, Dy 
Kerr, 548 

Physics: Replicas of Diffraction Gratings, R. J. Wallace, 
21; Thomas Thorp, 79; the Writer of the Note, 79; 
Ergebnisse und Probleme der Elektronentheorie, Prof. 
H. A. Lorentz, Dr. H. A. Wilson, 27; Problems in 
Practical Physics, F. R. Pearson, 28; the Use of Gasoline 
in Chemical and Physical Laboratories, J. R. Foster, 29; 


148; Action 


Physical) Societya7nosquitese 5 S0lmES2 CmnS7 5 hogs 
tical Science for Schools, Presidential Address at 
Physical Society, Prof. J. Perry, F.R.S., 402; Mole- 


cular Forces and Newtonian Laws, Alex. Clark, 51: 
Explication méchanique de la Matiére, de I’Electricité 
et du Magnetisme, M. Despaux, 51; Death of Dr. 
Johann Meidinger, 58; Influence of Phase Changes on 
Tenacity of Ductile Metals, G. T. Beilby and H. N. 
Beilby, 70; Impossibility of Negative Impulse Waves in 
Gases, Gy6z6 Zemplén, 71; Influence of the Earth's 
Rotation on Ocean Currents, W. Walfrid Ekman, 86; 
New Determination of the Mass of a Cubic Decimetre 
of Pure Water, H. Buisson, 86; Convection Effects in 
a Heated Liquid, C. H. Burgess, 143; the Movements 
of Diatoms caused by the Evolution of Gas, Daniel D. 
Jackson, 159; the Stabilitv of Motion of Viscous Liquids, 
F. R. Sharpe, 159; the Accurate Measurement of lonic 


Velocities, Dr. R. B. Denison and Dr. B. D. Steele, 
166; Radio-activity of Ordinary Matter in Connection 
with the Earth's Internal Heat, Hon. R. J. Strutt, 


F.R.S., 173; the Physical and Chemical Properties of 
Iron Carbonyl, Sir James Dewar and H. O. Jones, 188; 
an Acoustical Method for the Demonstration of the 
Magnetism of Liquids, T. Terada, 197; Dewar's Method 
of Producing High Vacua by Means of Charcoal, Lord 
Blythswood and H. S. Allen, 207; Physical and Chemical 
Properties of Solutions of Chloroform and other Anzs- 
thetics, Prof. B. Moore and Dr. Herbert E. Roaf, 213: 
Physics of Ore Flotation, J. Swinburne and Dr. G. 
Rudolf, 214; the Analytical Theory of Light, J. Walker, 
241; Kristallinische Flussigkeiten und flussige Kristalle, 
Rudorf Schenck, 242; Heat a Mode of Motion, Charles 
E. Benham, 246; Fluorescence, G. Camichel, 
Elongation ‘of Wires by Flexion, MM. Bouasse and 
Berthier, 277; Higher Mathematics for Students of 
Chemistry and Physics, with Special Reference to Prac- 
tical Work, Dr. J. W. Mellor, 290; Science and Hypo- 
thesis, Prof. H. Poincaré, Prof. Arthur Schuster, F.R.S., 
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313; Wissenschaft und Hypothese, Prof. H. Poincaré, Classen, 606; Diurnal Variation of ftonisation in Closed 


Prof. Arthur Schuster, F.R.S., 313; Fresnel’s Theory 
of Double Refraction, James Walker, 319; the Thermal 
Dilatation of Compressed Hydrogen, Prof. A. W. Wit- 
kowski, 325; Atti della Reale Accademia della Scienze 
Fisiche e Matematiche di Napoli, 327; Density of Ice, 
A. Leduc, 335; La Théorie moderne des Phénoménes 
physiques, Radio-activité, Ions, Electrons, Prof. Augusto 
Righi, 340; Isothermal Distillation of Nitrogen and 
Oxygen, and of Argon and Oxygen, I. K. Inglis, 357; 
Propagation of Longitudinal Waves of Magnetic Flux 
along Iron Wires and Rods, Prof. Lyle and Mr. Baldwin, 
355; Form of Initiationat Disturbance more Convenient 
than that of §§ 3-31 of Previous Papers on Waves, 
Lord Kelvin, 358; Hllustrations of the Indefinite Exten- 
sion and Multiplication of a Group of ‘Two-Dimensional 
Deep-Sea Waves, Initially Finite, Lord Kelvin, 359; 
tnitiation and Continued Growth of a Train of Two- 
Dimensional Waves due to the Sudden Commencement 
of a Stationary Periodically Varying Forcive, Lord 
Kelvin, 359; Lehrbuch der Physik, O. D. Chwolson, 
362; Traité de Physique, O. D. Chwolson, 362; Lehr- 
buch der technischen Physik, Prof. Hans Lorenz, 364; 
Secondary Réntgen Rays and Atomic Weight, Dr. 
Charles G. Barkla, 365; Death and Obituary Notice of 
Prof. A. S. Popow, 371; Determination of the Osmotic 
Pressures of Solutions by the Measurement of their 
Vapour Pressures, Earl of Berkeley and E. G. J. Hartley, 
380; Refation between Normal “Take-up” and Degree 
of Twist in Twisted Threads, T. Oliver, 383; Experi- 
mental Results in Connection with Hvydrodynamical 
Theory of Seiches, P. White and W. Watson, 383; 
Atomic Disintegration, Prof. W. Meigen, 389; Emis- 
sion of Light by Kanal-strahlen Normal to their Direc- 
tion, Dr. J. Stark, 389; Inversion Point of the Joule- 
Kelvin Effect, Prof. Alfred W. Porter, 390; the Rela- 
tion of Mechanics to Physics, Prof. Alexander Ziwet, 
403; the Partition of Energy, Prof. W. F. Magie, 404; 


Apparatus for Separation of Oxygen and Nitrogen by | 


Liquefaction of Air, Georges Claude, 423; lonisation in 
Gases from Coloured Flames, Percival Lewis, 424; Con- 
tributions from the Jefferson Physical Laboratory ol 
Harvard University, 427; Method of Producing Waves 
of Frequency Intermediate between Heat Waves and 
Hertzian Waves, Prof. Reginald A. Fessenden, 428 ; 
Death and Obituary Notice of Prof. Samuet Pierpont 
Langley, 443; Expansion of a Gas into a Vacuum and 
the Determination of the Specific Heat at Constant Pres- 
sure for Gases, G. F. C. Searle, 455; Behaviour of 
Liquid Films Formed from a Solution of Saponin in 
Water, H. Stansfield, 455; a Plea for Absolute Motion, 
Prof. Arthur Schuster, F.R.S., 462; Norman R. Camp- 
bell, 484; F. J. W. Whipple, 535; the Existence of Abso- 
lute Motion, Danief Comstock, 582; the Diffusion of 
Solids, John H. Howell, 464; Some Applications of the 
Theory of Electric Discharge through Gases to Spectro- 
scopy, Prof. J. J. Thomson, F.R.S., at Royal Institution, 
Jos; Production of an Electrically Conductive Glass, 
Charles E. S. Phitlips, 512; the National Physical 
Laboratory, 514; Les Quantités élementaire d’Etectricité : 
Tons, Electrons, Corpuscles, Dr. O. W. Richardson, 529; 
Spectral Series in Relation to Ions, Dr. J. Stark, cane 
Gaseous Osmosis through a Colloidal Membrane, Jules 
Amar, 551; the Dynamics of Particles and of Rigid, 
Elastic, and Fluid Bodies, Prof. Arthur Gordon Webster, 
555; Physicaf and Chemical Characters of Huff, 572; 
Elevation of the Boiling Point of Aqueous Solutions of 
Electrolytes, Rev. S. M. Johnston, s7<; the Organised 
Science Series: (1) First Stage Physiography, 578; 
Science Handbooks for Laboratory and Class Room: 
Elementary Physics, John N. Brown, 578; Examples in 
Physics, C. E. Jackson, 578; Advanced Examples in 
Physics, A. O. Allen, 578; Physics, Charles R. Mann 
and George R. Twiss, 578; Diurnal Periodicity of Ionisa- 
tion of Gases, Alex. Wood, 583; Osciltation of Flame 
Cones, Harold E. Temple, 512; Prof. A. Smithetls. 
F.R.S., 512; Prof. W. Galloway, 584; Observations and 
Photographs of Black and Grey Soap Films, Herbert 
Stansfield, 597; Vapour Pressure of a Pure Liquid at 
Constant Temperature, Prof. Sydney Young, 590; 
Zw6lf Vorlesungen iiber die Natur des Lichtes, Dr. J. 


Physiography : 


Pickard (R. H.), 


Vessels, Dr. O. W. Richardson, 607 ; Death and Obituary 
Notice of Prof. Pierre Curie, 612; Landolt-Bérnstein— 
Physikalisch-chemische Tabellen, Drs. Bornstein and 
Meyerhoffer, Dr. J. A. Harker, Supp. to November 30, vi 
the Organised Science Series, (1) First 
Stage Physiography, 578 


Physiology : Terminology in Electro-physiotogy, Dr. David 


Fraser Harris, 5; Prof. J. S. MacDonald, 28; Dr. A. D. 
Waller, F.R.5., 78; Dr. George J. Burch, F.R-S., 78; 
Influence of High Altitudes on the General Nutrition, 
H. Guillemard and R. Moog, 120; Death and Obituary 
Notice of Prof. Iwan Michaelowitsch Ssetschenoff, 133 ; 
Text-book of Hygiene based on Physiology for the Use 
of School Teachers, A. Watt Smyth, 170; Crystallised 
Hematin, MM. Piettre and Vila, 192; Studies in General 
Physiology, Jacques Loeb, 195; the Biometrics of Brain- 
Weights, 200; the Temperature of the Monkey, Drs. 
Sutherland Simpson and J. J. Galbraith, 216; Effects 
of Varying Diets upon Growth and Nutrition, Dr. 
Chalmers Watson, 239; Physiologie de la Lecture et de 
VEcriture, Emile Javal, J. Herbert Parsons, 268; Hand- 
book of Physiology for Students and Practitioners of 
Medicine, Dr. Austin Flint, Prof. J. S. Macdonald, 269; 
a Respiration Calorimeter with Appliances for the Direct 
Determination of Oxygen, Profs. W. O. Atwater and 
F. G. Benedict, 276; Chlorides in Nerve Cells and 
Fibres, Prof. A. B. Macallum and Miss M. L. Menten, 
311; Physiological Economy in Nutrition, 328; Action of 
Sulphate of Hordenine on the Circulation, L. Camus, 
330; Respiration of Salamanders, Miss Seelye, 348; 
tnfluence of Thymus Feeding on Allantoin Excretion, Dr. 
J. Maclachlan, 358; Physiological Conditions of Oral 
Teaching, Pierre Bonnier, 359; Anti-Coagulating Power 
of the Blood Serum of the Lower Animals, J. Seltier, 
408; Histology and Physiology of the Placenta in the 
Ungulata, Dr. J. W. Jenkinson, 430; Articulation of the 
Vertebrate Jaw, H. G. F. Spurrell, 430; Chemical Con- 
stitution of Protoplasm as Shown by the Rate of Tissue 
Disintegration, Dr. H. M. Vernon, 454; Recuperative 
Effects of Raw Meat after Fasting, Charles Richet, 456; 
Protective Mechanism against Excess of Atkali, Drs. 
Edie and Whitley, 474; Physiological Properties of West 
Indian Boxwood, Harvey Gibson, 474; Outlines of 
Physiological Chemistry, Dr. S. P. Beebe and Prof. 
B. H. Buxton, Prof. Benjamin Moore, 483; Sound and 
Rhythm, W. Edmunds, Prof. John G, McKendrick, 
F.R.S., 483; Effects of the Absorption of Tuberculin by 
the Digestive Tube, A. Calmette and M. Breton, 503; 
the Reaction of the Blood a Function of Nutrition, Jean 
Gautrelet, 504; Hoéhenklima und Bergwanderungen in 
ihrerwirkung auf den Menschen, N. Zuntz, A. Loewy, 
F. Miiller, and W. Caspari, 553; Influence of Increased 
Barometric Pressure on Man, Leonard Hill, F.R.S., and 
M. Greenwood, 598; Physiologie des Menschen, Dr. L. 
Luciani, Dr. J. A. Milroy, 606; the Intestinal Tract of 
Mammals, Dr. Chalmers Mitchell, 618; Specificity and 
Action in vitro of Gastrotoxin, Dr. Charles Bolton, 622 ; 
Plant Physiology : Studien iiber die Regeneration, Prof. 
B. Némec, 170; Present-Day Problems of Plant Physi- 
ology, Prof. B. M. Dnggar, 253; British Flowering 
Plants, the Right Hon. Lord Avebury, 604; see also 
British Association 

Resolution of a-Phenyl-a’-4-hydroxy- 
phenylethane by [-menthytcarbimide, 479 


Pickering (Prof. E. C.), Nebulosity around Nova Aquilz, 


279; Measurements of Linné during the Totat Eclipse of 
the Moon, 569 


Pickering (Prof. W. H.), Martian Meteorology, 38; Phcbe, 


the Ninth Satellite of Saturn, 63; the Tenth Satellite of 
Saturn, 87 


Pickering (Prof.), Harvard Coltege Observatory, 494; the 


Observation of Long-Period Variables, 592; a Systematic 
Study of Faint Stars, 545; Stars having Peculiar Spectra, 


- 


54 
iekerne in Yorkshire, the Evolution of an English Town, 


being the Story of the Ancient Town of, Gordon Home, 


53 
Picton (N.), Influence of Substituents in the Trinitroben- 


zene Molecule on the Formation of Additive Compounds 
with Arylamines, 551 
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Pictorial Annual, Penrose’s, 269 

Pictures from Nature, Richard and Cherry Kearton, 148 

Piéron (H.), the Seat of the Recognition-Sense among 
Ants, 134 

Pierpont (J.), Lectures on the Theory of Functions of Real 
Variables, 483 

Piettre (M.), Crystallised Haematin, 192 

Pirsson (L. V.), Petrography and Geology of the Igneous 
Rocks of the Highwood Mountains, Montana, 376 

Plague Epidemic, the Immunity of Europeans, 422 

Plague in India, the Serum Therapy of, W. M. Haffkine, 
Prof. R. T. Hewlett, 368 

Planets: Observations of Jupiter’s Sixth Satellite, 18; 
Photographs of Jupiter’s Sixth and Seventh Satellites, 
z82; Systematic Error in Transit Observations of 
Jovian Spots, Stanley Williams, 38; Observations of 
Jupiter, Major Molesworth, go1; New Spot on Jupiter, 
W. F. Denning, 584, 607; Variability of the Asteroid (444) 
Gyptis, Dr. W. Valentiner, 39; Phoebe, the Ninth Satel- 
lite of Saturn, Prof. W. H. Pickering, 63; Observations 
vf Phoebe during 1905, 474; the Tenth Satellite of Saturn, 
Prof. W. II. Pickering, 87; Suggested Name for Nep- 
tune’s Satellite, M. Fouche, 182; Variability of Iris, Dr. 
H. Clemens, 279 

Planispherc, Philips’s Large, H. Gewecke, 269 

Plant Physiology : Studien uber die Regeneration, Prof. B. 
Némec, 170; Present-Day Problems of Plant Physiology, 
Prof. B. M. Duggar, 253; British Flowering Plants, the 
Right Hon. Lord Avebury, 604 

Plants: the Origin of Variations in Animals and Plants, 
Prof. T. D. A. Cockerell, 197; New Creations in Plant 
Life : an \uthoritative Account of the Life and Work of 
Luther Burbank, W. S. Harwood, 242; the Uses of 
British Plants, Rev. Prof. G. Henslow, 270; Minnesota 
Plant Disease, Dr. E. M. Freeman, 291; Organography 
of Plants, Dr. K. Gochel, 412; the Utilisation of Nitrogen 
in Air by Plants, T. Jamieson, 531, 007; A. D. H., 608; 
Microscopic Aquatic Plants of our Waters, Dr. F. E. 
Fritsch, at London Institution, 499 

Platania (Prof.), Currents in the Straits of Messina, 621 

Pleiades Stars, Catalogue of, Dr. R. S. Dugan, 617 

Pocklington (Dr. H. C.), Cheirality of Form of Crystals of 
Epsom Salt, 270 

Pocock (R. I.}, on an .Mleged New Monkey from the 
Cameroons, 297 

Pohl (R.), Light Emitted by Radium Bromide due to the 
Impact of the Becquerel Rays on the Particles of Nitro- 
gen, 325 

Poincaré (Prof. H.), Science and Hypothesis, 313; Wissen- 
schaft und Hypothese, 313 

Polar Exploration, 356 

Polk (Mary), Scientific Research 
a Catalogue of the Library, 57 

Polonium and Radio-Tellurium, 549 

Polytechnics, the Place of, in Education, Sir Norman 
Lockyer, K.C.B., F.R.S., at Borough Polytechnic Insti- 
tute, 521 

Poor (Dr. C. L.), the Figure of the Sun, 279 

Popow (Prof. A. S.), Death and Obituary Notice of, 371 

Porlier (A.), Composition of a Cast-lron Cannon Ball 
found under Old Moat of the Bastille, 181 

Porsch (Dr, Otto), Die Spaltéffnungsapparat im Lichte der 
Phylogenic, Ein Beitrag zur phylogenetischen Pflanzen- 
histologie, 436 

Portraits, Request for Prints of Photographic, Dr. Francis 
Galton) Fak Sine 

Porter (J. T.), Selective Reflections, by Various Crystals, 
in the Infra-Red Spectrum, 182 

Porter (Prof. Alfred W.), Inversion Point of the Joule- 
Kelvin Effect, 390 

Positive Rays, the Spectrum of the (Canal-strahlen), Dr. 
Ma SBR, 916) 

Potter (Prof.), Topography of the Thorax and Abdomen, 


in the Philippine Islands, 


252 

Potter (Prof. M. C.), on the Healing of Parenchymatous 
Tissues in Plants, 164 

Potts (Dr. G.), on the Action of Calcium Compounds on 
Plasmodiophora Brassica, 164 

Poulkowa, Photographies de la Granulation Solaire faites 
a, Prof. A. Mansky, W. E. Rolston, 401 
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Praeger (R. L.), Survey of the Vegetation of the District 
South of Dublin, 303 

Precious Stones considered in their Scientific and Artistic 
Relations, Prof. A. I]. Church, F.R.S., Supp. to Novem- 
ber 30, x 

Preservation of Antiquities, the, a Handbook for Curators, 
Dr. Friedrich Rathgen, 412 

Press, Photography for the, 196 

Price (T. S.), Caro’s Permonosulphuric Acid, 190 

Prideaux (E, B. R.), the Fluorides of Selenium and Tel- 
lurium, 71; Bromine Fluoride, 71; New Compounds of 
Fluorine, 357 

Priestley (J. [1.), Mechanism of Carbon Assimilation in 
Green Plants, 525 

“Prima Philosophia,” an Essay towards the, Carveth Read, 
290 

Pritzel (E.), Fragmenta Phytographiw Australiz occiden- 
talis, 149 

Prize Subjects of the Industrial Society of Mulhouse, 164 

Prizes Awarded and Proposed by the Paris Academy of 
Sciences, 233 

Proceedings of the London Mathematical Society, 52 

Protection of Birds, the, 521 

Proteids, Studies on the Synthesis of Peptides and, Prof. 
Emil Fischer, 519 

Psychology; Esquisse d’une Théorie biologique du Som- 
meil, Dr. Id. Claparcde, 293 ; Comparative Studies in the 
Psychology of Ants and of Higher Animals, E. Wass- 
mann, Lord Avebury, F.R.S., 315; an Analysis of 
Human Motive, F. Carrel, 318; Die Mneme als erhal- 
tendes im Wechsel des organischen Geschens, Richard 
Semon, 338; the Senses of the Todas, Dr. W. H. R. 
Rivers, 517; Influence of Bias and of Personal Equation 
in Statistics of Ill-defined Qualities, G. Udny Yule, 551 

Public Schools Science, Masters’ Conference, Wilfred Mark 
Webb, 308 

Pulse of the Atmospheric Circulation, 
Shaw, F.R.S., 175 

Pumps and Pumping Engines, British Progress in, P. R. 
Bj6rling, 217 

Purcell (Dr. W. F.), on Some Early Stages in the Develop- 
ment of Peripatus, 4o 

Purvis (J. E.), Influence of Very Strong Electromagnetic 
Fields on the Spark Spectra of Ruthenium, Rhodium, and 
Palladium, 71; Influence of Very Strong Electromagnetic 
Fields on the Spark Spectra of (a) Vanadium, (b) Plati- 
num and Iridium, 527 

Pyro-Soda Developer, Phosphorescence of, T. A. Vaughton, 


389 


the, Dr. W. N. 


Quaintance (A. L.), the Cotton Bollworm, 257 

Quantitative Analysis, Elements of, Dr, G. H. Bailey, 244 

Quantitative Analysis, First Steps in, J. C. Gregory, 293 

Quantitative Chemistry, Exercises in, Harmon Northrop 
Morse, 268 

Quénisset (M.), the Lunar Eclipse of February 8, 545 

Questions for Archwologists, Some, Sir Norman Lockyer, 
[Cob Reo 2 50 

Quiet Hours with Nature, Mrs. Brightwen, 4 


Rabes (Dr. O.), Stylophthalmus paradoxus, 470 

Radial Velocities of Certain Variable Stars, Prof. Frost, 39 

Radio-activity of Ordinary Matter in Connection with the 
Earth’s Internal Heat, Hon. R. J. Strutt, F.R.S., 173 

Radiography : Radium and other Radio-active Substances, 
their Application especially to Medicine, Dr. Charles 
Baskerville, 2; Action of Radium on Gelatin Media, John 
Butler Burke, 5; Action of Radium Salts on Gelatin, 
W. A. Douglas Rudge, 78; Light Emitted by Radium 
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MECHANICS. 


Beams, Girders, 


TWO TEXT-BOOKS ON 


An Introduction to the Design of 
and Columns in Machines and Structures, 
Examples in Graphic Statics. By W. H. Atherton. 
Pp. xiv+236. (London: Charles Griffin and Co., 
Ltd, 1905.) Price 6s. net. 

Mechanics for Engineers, a Text-book of Intermediate 
Standard. By Arthur Morley. Pp. xi+282. 
(London: Longmans, Green and Co., 1903.) Price 
Ai, (Kells c 

NEE ATHERTON’S book is for engineering 

32 students whose mathematical knowledge does 

not include the calculus. and such readers will find 

it a very useful source of information. 


with | 


The style is very unconventional—a trait which is | 


rather helpful than otherwise--but occasionally the 
disregard of grammatical niceties and the ordinary 
rules of composition is carried too far. 

The author does not trouble himself in the least 
about discussions as to absolute and gravitation units 
of force and the so-called ‘‘ engineer’s unit of mass ”’ 
(which is about 32.2 pounds). He is a_ practical 
engineer, as is sufficiently obvious from the words, 
“There are only two units of force that will be of 


much use to us—namely a pound for light work and | 


a ton for heavy work ’’; but there is a suggestion of 
an ancient conundrum about his statement, ‘‘ So far 
as we are concerned, force is measured in terms of 
some unit of weight, as that of a ton of iron.” 
Chapter vi. contains a good exposition of the theory 
of the bending of beams, together with some useful 
cautions and explanations of certain discrepancies 
between theory and practice. The moments of resist- 
ance of beams of various cross-sections are all calcu- 
lated by elementary non-calculus methods. The 
calculation of moment of inertia (the absurdity of 
which term the author very properly emphasises) is 
made in the same manner. It would be a great help 
to students—even to those who can use the calculus 
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—to give the particle rule for calculating all moments 
of inertia with reference to a triangular (and thence 
any polygonal) area; the moment of inertia of a 
triangular area about any axis whatever can be calcu- 
lated by replacing the triangle by three equal particles 
at the middle points of the sides, their masses being 
represented by 44, where A=area of triangle. 

While the whole of the book will be found useful, 
the chapter on the comparative strengths of tubes of 
various forms may be specially mentioned. 

Mr. Morley's work differs from that above noticed 
in excluding all technical knowledge and terms, so 
that it is suitable to all students of dynamics, whether 
engineers or not. It does not employ a knowledge 
of calculus, its range being covered by algebra and 
clementary trigonometry, and its scope being that of 
the London intermediate cngineering examination 
and that for the A.M.I.C.E. The work adopts the 
plan of founding the science of force on Newton's 
axiom if, so that kinetical principles precede the 
treatment of equilibrium (statics). The great import- 
ance of the direct application of the principles of 
momentum and energy is recognised at the outset 
by supplying a large number of excellent examples of 
these principles, so that the work thoroughly 
modern in conception and method. There is a large 
and commendable use of squared paper diagrams for 
calculating velocities, forces, work, &c., in cases in 
which these are variable according to other than the 
most simple laws. 

The poundal is, happily, not employed, but the 
‘“‘engineer’s unit of mass’? is adopted in order to 
save the definition of force, viz. ‘force is the rate 
of change of momentum.’’ {t is doubtful if many 
students are helped by this device, or if they really 
understand what they are doing when they say that 
the mass of a body is W/g. We must confine our- 
selves to a few brief observations on a worl: which 
we commend very highly. Is not a ‘knot ’’ a speed 
—a geographical mile per hour? The newspapers 
sometimes speak of *' 20 knots an hour,’’ so does the 


is 


author (p. 20). It is a pity that he speaks of 
“accelerating forces’? (p. 43, &c.), because it is 
B 
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essential to teach a student that acceleration is the | fish itself was rendered radio-active, and, when placed 


inevitable property of every foree. The motion in | 
Atwood’s machine is calculated first by the strictly 
valid method of introducing the tension, and then 
by the old method of ‘‘mass moved=W,+W,; 
aceclerating force=W,~— \W,, &c.,”° which latter should 
either be unmentioned, or, if mentioned, justified (if 
possible). The formal statement ‘*t when a foree acts 
upon a body and causes motion, it is said to do 
work”? (p. 48) is very dangerous doctrine. The 
tension of an inextensible pendulum cerd certainly 
does no work, though it exists in the motion. Are 
we to suppose that safety is contained in the word 
“causes “"? If so, the metaphysician must be heard. 
On the important and almost universal fallacy con- 
eerning ‘centrifugal force? the author is a clear 
and safe guide. 

A lurge collection of the ordinary statieal problems 
is followed by a discussion of centres of gravity, 


sé 


moments of inertia and rotatory motions of rigid 

bodies, and a chapter on graphic staties, the whole 

being illustrated by a large collection of very well 

ehosen examples. M. 

INDUCED RADIO-ACTIVITY. 

Radium and Other Radio-active Substances; their 
Application especially to Medicine. By Wr. Charles 
Baskerville. Pp. 164. 9 (Philadelphia: Williams. 
Brown, and Earle, n.d.) 


ROF. BASKERVILLE’S book is disappointing. 
On opening a work on a scientific subject by 


an original worker in the field of which it treats one 
expects to find the original materials thoroughty 


digested and worked up, and the relative merits of 
rival theories and conflicting experimental data care- 
fully weighed; one hopes, too, to find novel sugges- 
tions for the interpretation of existing data, and 
hints to guide experimental research in the future. 

In the present work these things are not to be 
found. It may be suid, broadly, that the book is no 
more than a colleetion of abstracts of original papers, 
put together, indeed, in some approach to a con- 
secutive order, us regards subjcet-mattcr, but without 
the attempt to weld them into a homogeneous whole. 
We constantly find, for instance, that views whieh 
huve no serious claims to attention, cither from the 
authority of their authors or from the arguments 
they put forward, are treated with quite as much 
respect as the leading 
workers in the subject, which are supported by strong 
experimental evidence. 

In some cases the author even goes so far as appar- 
ently to endorse conclusions which are opposed to 
his own, On p. 88S we have a picture, underneath 
which the following cxplanation is given :— 


opposite conclusions of 


“Vhis is a radiograph of a gold fish whieh had 
been placed in water rendered radio-active by having 
suspended in it lor 24 hours a closed tube (our italics) 
containing ten milligrams of radium of high activity. 
By this process the water was rendered radio-active, 
and the fish was then placed in the water, and, 
although the radium had been cntirely removed, the 
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on a photographic , Plate, 
own radio-activity.’ 


As Prof. Baskerville, contrary to his usual custom, 
mentions no name in connection with this experi- 
ment, we assume that it is his own. None the less, 
we read, on pp. 92-93 :— 


photographed itself hy its 


“ Piffard calls attention to the fact that no authori- 
tative statement has been given as to the rendering 
of water or other substances radio-active by the 
presence of a closed tube of radium. He further 
detected defects in tubes, air bubbles, &c., and regards 
the statements coneerning induced activity by means 
of closed tubes as based upon the use of defective 
tubes. As Curie and Rutherford have shown, in- 
duced activity requires a naked exposure to radio- 
active bodies.’ 


For our own part, we have no belief in radio-activity 
having been produced in the fish under the conditions 
deseribed. The photographie effects may have been 
due to imperfect closing of the tube of radium, or they 
may have been produced by some direet chemical effect 
of the fish’s skin on the film. But however that may 
be, the author’s attitude in emphasising equally two 
opposite statements is not intelligible. Prof. Basker- 
ville has shown great industry in bringing together 
the results of different experimenters, but we cannot 
think that he has presented his collection judiciously. 


GARDEN CITIES. 

Theory and Practice. 
) PRs SIN 557 More 
Bemrose and Sons, 


Garden Cities in 

Sennett. Vol. i 

558. (London: 

PIgke BUS, Me 

HESE two handsome volumes represent the 

amplification of a paper on ** The Possibilities 

of Applied Science in a Garden City ’’? which was 

read by Mir. .\. Rs Sennett beforesstauen) ! of tithe 
British Association in 1yo3. 

The author first deals very fully with the engincer- 
ing problem involved in the laying out of garden 
cities. .\ comparison of the various plans on which 
the great cities of the world have been built is given 
in a most lucid and interesting manner, after which 
the author shows with many clear and convincing 
arguments that the best type is that known as the 
rectilinear configuration, which is the one he adopts 
—the worst of all being the curvilinear type, not only 
from an asthetic, but also from a praetical point of 
view, 

An interesting account of the rebuilding of London 
after the great fire is given in chapter ii. The 
various plans, especially those of Sir Christopher 
Wren and Sir John Evelyn, are fully discussed. The 
plan of the former was more or less adopted, although 
all his proposals were unfortunately not adhcred to, 
with the result that many fine architectural effects 
are lost to the metropolis. We cannot do better than 
recommend those who are interested in this important 
subject to read the author's own account, whieh 
should exeite interest even in the apathetie. In 
regard to the spacing out of the area for his proposed 
garden city, the author has carefully considered every 
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detail. The proportion of the area to be occupied by 
the public thoroughfares, promenades, avenues, and 
private gardens is fully discussed. By «a most 
ingenious and original plan of allotment, each house 
in the city stands in its own ground without being 
unduly overlooked or interfered with by neighbouring 
dwellings, but at the same time fitting harmoniously 
into the whole. Instead of the usual oblong or 
rectangular arrangement, the author subdivides the 
ground into polygonal or, more precisely, hexagonal 
plots. This he shows preserves a uniform frontage 
length, and at the same time admits of great elasticity 
as regards the size of the allotments which different 
inhabitants may desire. 

The city proposed by the author would consist of 
three separate areas, viz. the city proper, the village 
with its industrial zone, and the agricultural fringe. 
Each department is so arranged and laid out that the 
maximum amount of comfort and utility is combined 
with the minimum amount of expense. The city as 
a whole is so designed that it shail be self-supporting. 
All needless expense and extravagance are scrupulously 
avoided. The artisan’s dwelling is made for the 
artisan, and the same applies to the housing of every 
erade and class of society. All are suitably provided 
for. Public buildings and offices, railway stations, 
&c., are grouped together within easy access of each 
other in the centre of the city. 

The sanitary and hygienic conditions of every kind 
are treated in an able and scientific manner. Every 
health-promoting device that ingenuity can suggest 
brought forward in its proper place. It 
heyond the scope of a review to mention these in 
detail. Suffice it to say that nothing is suggested 
which cannot be easily put into practice; and, further, 
many of the author's valuable and common-sense 
suggestions might with great advantage be adopted 
in our present cities. 

The sociological aspect of garden cities is treated 
in a rational and scientific manner. The doctrine of 
equality '' which was urged by some when the site 
of the first garden city was acquired is relegated to 
its proper place by the author, who reminds his 
readers that the outcry for equality has proved the 
curse of industrial England, and points out the 
absurdity of ranlking the ‘‘loungers- the quasi-inert 
and industrially passive atoms—as of equal national 
value to the active workers or energy-imparting unit.” 
The decentralisation of industry is one of the great 
objects of garden cities—hence the authorities can 
deal with nothing below the industrial unit. 

Under the heading ‘‘ Charity " the problem of deal- 
ing with the poor and infirm is discussed. The 
various pitfalls and dangers attendant upon in- 
discriminate charity are shown by actual examples. 
The problem is a serious one; but in this, as in other 
cases, the author finds a way of overcoming the 
difficulty, especially as regards garden cities which 
are untrammelled by established practice or tradition, 
and where methods such as the Elberfeld system, so 


is is 


| 


successfully adopted in the town of that name and | 


in Leipzig, and which the test of time 
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half a century 


- has proved to be sound in principle, might quite 
easily be put into practice. 

The work contains a wonderful amount of valuable 
information written in a readable style, while the 
illustrations are numerous, well chosen, and admirably 
reproduced. 


OUR BOOK 


Elementary Experimental 
Dunstan. Pp. vili+173. 
(CO, WOOF.) LEO 2, 

So many books on elementary chemistry have been 
published within the last few years that it is rather 
difficult to imagine why any more should be written, 
unless there is something strikingly novel in the styk 
or matter of the book. For anything novel we search 
in vain in the little book before us. 

After being introduced to the metric system, in 
chapter ii. the student is supposed to find out the 
difference between chemical and physical changes by 
having to note the effect of heat upon sulphur, lead, 
magnesium, and sugar, and at the end of each experi- 
ment he has to state whether the change is physical 
or chemical. Chapter iii. deals with air, chapter iv. 
with active air. In chapter x. we come to solution, 
which to our mind would have been better treated 
earlier, 

Formule are not mentioned until p. 130, and on 
p- 131 the union of atoms to form molecules is shown 
in a diagrammatic manner which we venture to 
think will leave the student very little wiser than 
before. \lmost all through the book the equations 
are written in words and not expressed in symbols, 
as, for example, zinc+sulphuric acid=zine sulphate + 
hydrogen. This is not necessarily objectionable in 
an elementary book, but to formulate all the equations 
which occur in the course of the book in an appendix 
is simply wasting type, because the student will never 
look at them. Furthermore, will the student under- 
stand the action of nitric acid upon copper by writing 
the equation in this manner ? 


SHELF. 


Chemistry. By <A. E. 
(London: Methuen and 


\ 2NO ) 
2HINO, Be +3Cu= 2NO+H,0 + 3Cu0. 
3 


It is then explained that the copper oxide is acted 
upon by a further quantity of nitric acid, &c. 

Some of the experiments which the student is sup- 
posed to carry out are more for the lecture table than 
for the laboratory. For instance, on p. 121 the 
student has ‘‘to find the propertions in which oxygen 
and hydrogen combine to form water.” Dry 
hydrogen and oxygen have to be collected in a eudio- 
meter ever mercury and then sparked. On p. 122 a 
similar experiment has to be carried out, but in this 
case to show the volume of steam formed. These are 
not experiments for elementary students, and we doubt 
whether the author himself allows his students to 
carry them out. 

The book is very fully illustrated, and some of the 
exercises are undoubtedly good, but for the book to 
be really useful to the student will require a consider- 
able amount of discrimination on the part of the 
teacher as to what experiments the student can him- 
self be trusted to work out. 


Wayside and Woodland Blossoms. By Edward Step; 
with coloured pictures by Mabel Step. First series, 
pp. xilit176+127 plates. Second series, pp. xv+ 
1y1+127 plates. (London: Frederick Warne and 
Co., 1905.) Price, each volume, 6s. net. 

nour ten years ago Mr. Step prepared two handy 

little volumes which many country ramblers have 


A NORE 


found of service in identifying British wild flowers 
and discovering something about their affinities and 
the significunce of their structure. These volumes 
have now been completely re-arranged, and the plates 
have all been newly drawn, so that the revised edition 
is substantially a new work. In the original books, 
plants were roughly arranged in the order of the 
seasons in which their flowers appear, but in the 
present volumes a more natural grouping is followed, 
series i. containing representatives of the plant 
families from the Buttercups to the Composites in- 
clusive, and series ii. from the Composites to the 
Grasses and Ferns. This arrangement is much more 
instruetive than the former one; and in connection 
with the descriptions of family characters given at 
the end of each volume it should facilitate the further 
study of plants in more elaborate works. 

The coloured plates in the two volumes are, with 
few exceptions, very fine, and will enable the country 
rambler easily to identify the flowering plants he 
meets. In almost every case the pictures are truer 
to nature than those in the original volumes, though 
these left little cause for complaint. The picture, for 
instance, of Lady's Smock is much superior to that 
in the old edition; so is that of Germander Speedwell. 
The Chicory flower, however, is better represented in 
the old volume than in the new; and in neither is 
the illustration of Tamarisk satisfactory. The ideal 
way to depict flowers for purposes of identification 
would be to take tri-colour photographs of the flowers 
and reproduce them by the three-colour process of 
printing. This method, which has been successfully 
adopted in the illustration of a few natural history 
objects, might have been profitably used by Mr. Step 
instead of lithography. No doubt there are difficulties 
to be overcome, but they are not very great, and 
success should attend the work in which the 
advantages of colour photography are brought into 
requisition, But while we await these faithful photo- 
graphic reproductions, it is good to possess Mr. Step’s 
two pocket guides with their clear descriptions and 
plates, and we are glad that such attractive boolss 
exist to awaken interest in plant life. 


Quiet Hours with Nature. By Mrs. Brightwen. 
Pp. xvit+271. (London: Fisher Unwin, 1904.) 
Raicen2s. 

Mrs. Bricutwen’s books no longer need to be re- 


commended to beginners in natural history. A fresh 
collection of her simple and sympathetic accounts of 
animal and vegetable life as studied and enjoyed in 
her own garden and park is sure to be welcome to 
all boys and girls who have once begun to take an 
intelligent interest in natural objects. All we need 
say about this volume is that, besides some pleasant 
papers about her tamed wild animals, including 
squirrels, field-voles, a rook, and even a stag-beetle, 
which followed his benefactor across the lawn, it 
contains others on the trees in her garden and some 
of the plants in her conservatory, all well calculated 
to arouse just such an interest in common things as 
may carry the young reader on to more exact and 
elaborate studies of nature. The bool: is charmingly 
illustrated by photographs and drawings. 

One word of criticism may be allowed. [t is surely 
as well, in introducing young folks to the study of 
nature, not to lead them to think that there is an 


essential difference between the  ‘* professional ” 
entomologist or ornithologist and the ordinary 


observant field-naturalist; or if there be a real differ- 
ence, it may be as well not to emphasise it. On p. 191 
Mrs. Brightwen quotes a scientific description of the 
head of Eristalis tenax, with the comment :—‘‘ Now 
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this may be very interesting to a professional entom- 
ologist, but it does not convey much information to 
an ordinary reader, and yet this is the scientific de- 
scription of my drone-flies, interesting creatures which 
I kept through a whole winter until they were coaxed 
into the circle of my winged friends.” It is true 
that the description conveys but little to an * ordinary 
reader,’’ but a very little trouble will make it convey 
a great deal, and this small amount of trouble, or of 
instruction if it can be had, is exactly what our 
young “nature-lovers ’? should be encouraged to face, 
-\s it happens, the example of Eristalis is a good one; 
for the history of its confusion with the bees is a 
most interesting one, showing how much delusion 
may arise, and not only delusion, but myth, merely 
from the want of a little knowledge of structure. 


Sammlung Schubert, XLII. Theorie der Electrizitat 
und des Magnetismus. Vol. ii. By Prof. Dr. J. 
Classen. Pp. ix+251; with 53 figures. (Leipzig: 
G, J. Gosehen'sche Verlagshandlung, 1904.) Price 
7 marks. 


Tuts forms the second part of an introductory text- 


book of electricity and magnetism in which chief 
stress is laid on the mathematical side. In this 
volume the Faraday-Maxwell conception of  elee- 


trical phenomena still forms the central idea; but, 
since the representation of simple magnetic pheno- 
mena in terms of a distribution of energy in a medium 
presents considerable difficulty from the mathematical 
standpoint, the classical conception based on action at 
a distance is retained, but regarded merely as a 
mathematical device and not as a physical concep- 
tion. In the seetion on electromagnetism the author 
adopts the special form of equations developed by 
Hertz in his paper on the fundamental equations of 
electromagnetism for bodies at rest, and expresses 
his strong opinion in favour of generally adopting 
these in all treatises of mathematical physics. 

Only one part of Maxwell's characteristic treat- 
ment of the subject finds no place here, and that 
is his demonstration of the connection between the 
fundamental equations of electricity and the general 
Lagrangian equations of mechanics. 


Vegetationsbilder. By Drs. G. 
Schenek. — Third series. 
plates i.-xviil. 


Karsten and H. 
Parts i.-iii., containing 
(Jena: Gustav Fischer, 1905.) 


Botanists who possess the first two series of the 
‘* Vegetationsbilder,’’ or who have had the opportunity 
of admiring these magnificent series of photographie 
reproductions, will be glad to see that the third series 
is rapidly taking shape. The subject of epiphytic 
flower-gardens arising out of ants’ nests, which 
farmed part of a previous number, by Nir. E. Ule, is 
more fully treated in the first part of this series by 
the same authority. The ant-gardeners are species of 
Azteca, most often Asteca Traili and Camponotus 
femoratus. The plates represent different stages in 
the formation of the gardens; the plants which 
develop from seed brought in by the ants are chiefly 
aroids, bromeliads, and species of Gesneracex. In 
the second part Mr. E. .\. Bessey presents a study 
of the sand-dunes, shifting and stationary, of Russian 
Turkestan with a vegetation of Calligonum, Salselar 
Tamarix, and other xerophytes; the arboreous Salsola 
is particularly interesting. The photographs of lava, 
forming the third part, have been supplied by Prof. 
M. Btisgen, Mr. H. Jensen, and Dr. W. Busse. The 
subjects chosen include the teak forests, an expanse 
of the lotus, Nelumbiui speciosum, a sand-dune 
bound by the creeping Spinifex squarrosus, and a 
bamboo forest. 
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expressed by his correspondents, Neither can he undertake 
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manuscripts intended for this or any other part of Nature. 
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Remarkable Coelenterata from the West Coast of 
Ireland. 


{ nave been allowed to examine a small collection of 
Alcyonaria and Antipatharia that has been obtained by the 
fisheries branch of the Department of Agriculture for 
Ireland from deep water off the west coast of Ireland, and 
as this reveals some features of special interest I should 
be glad of an opportunity to write a short preliminary 
note upon it pending the examination of the species in 
detail. 

The most interesting feature, perhaps, is the Coralliid, 
Pleurocorallium jolnsoni, from 382 fathoms, about sixty 
miles off Achill Island. The family of precious corals to 
which this species belongs has hitherto only been obtained 
in the Mediterranean Sea, the Japanese seas, off Madeira 
and the Cape Verde islands, and in the Banda Sea. The 
specimens obtained by the Challenger in the Banda Sea 
were ‘‘ dead,’’ but ! have recently published a preliminary 
note on a new species of precious coral from deep water 
off the coast of Timor, which was captured ‘‘ alive’ by 
the naturalists of the Siboga Expedition. 

The distinction between the genus Corallium, to which 
C. nobile, the precious coral of the Mediterranean, 
C. japonicum, and C. reginae, the new species from 
Timor, belong, and the genus Pleurocorallium is not a 
distinction of very great importance, and, as_ recently 
pointed out by Kishinouye, cannot, with convenience, be 
much longer maintained. If, however, for the present we 
retain the two generic names it must be noted that 
Corallium no longer maintains its monopoly of corals that 
are precious, as the species Pleurocorallinm elatius yields 
some of the most valuable classes of cora! obtained in the 
Japanese fishery. Both in Japanese waters and off the 
Cape Verde Islands the valuable and the commercially 
worthless Coralliidae occur in the same fishing area, and 
consequently it would not be a matter for surprise if a 
renewed investigation of the locality from which the Irish 
Fishery Department obtained its specimen of Pleuro- 
corallium johnsoni yielded some specimens of commercial 
value. 

} should not like to suggest the prospect of a coral 
fishery off the coast of Ireland, as the sea is too stormy 
and the water too deep at the station from which the 
specimen came to render any such fishery commercially 
successful, but it would be a matter of considerable 
scientific interest to find that precious corals are growing 
within a few miles of our British coasts. 

The second feature of interest is the occurrence in these 
waters of at least three species of Antipatharia. This 
group of Coelenterata is one which { thought was entirely 
exotic. I can find no mention of any Antipatharians in 
any of the lists of the British marine fauna that I have 
examined, but perhaps some of your readers could inform 
me if I have overlooked any references to them. The 
species are, ! believe, Cirrhipathes spiralis, Antipathella 
gracilis, and a species which I think must be new, but is 
allied to Stichopathes hitkent in some respects. 

Among the other interesting things in the collection 
are representatives of the alcyonarian genera Ceratoisis, 


Stachyodes, and Eunephthya, which ! believe are new 
to the British fauna. The two  pennatulid genera 
Kophobelemnon and Umbellula were obtained in deep 


water off the west coast of Scotland by the Knight Errant 
(Kophobelemnon only) in 1880, and by the Triton in 1882. 
These also have now been found off the west coast of 
Ireland. Although these genera may now be included in 
the British fauna as being found within the British area 
as defined by the British Association committee of 1888, 
they really represent the fauna that is common to the 
“mud line’? of Murray of the eastern side of the North 
Atlantic Ocean. 

Thus Pleurocorallium occurs off the Cape Verde Islands, 
Stachyodes off the Azores, Ceratoisis grayii off the coast 
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of Portugal, Antipathella gracilis off the coast of Madeira, 
Kophobelemnon and Umbellula off the west coast of Scot- 
land. These genera, with many others that live with 
them, constitute a fauna which is quite distinct from the 
ordinary shallow-water fauna of the British area. 
sypney J. Hickson. 
Victoria University of Manchester, October 24. 


Actioa of Radium on Gelatin Media. 


SOME misapprehension appears to exist in certain 
quarters as to the precise nature of the bodies ! have 
called radiobes, as distinct from such aggregations as 
those which M. Dubois has obtained by the action of the 
salts of barium, radium, and manganese upon bouillon. 
M. Dubois describes his bodies as '* grosses vacuolides,” 
and their appearance is quite different from that of the 
bodies I have described, judging by the drawings which 
have been reproduced in the Revue des Idées during the 
last few months. 

I have observed two distinct types of bodies, of an 
entirely different order of magnitude, one type, radiobes, 
extremely minute and only visible with the highest powers : 


the other visible with an ordinary magnifying glass. The 
latter are decidedly crystalline in their structure, and 


resemble the bodies obtained in various ways by the action 
of salts on gelatin. They are like the ones described by 
Schenck, and very like those obtained by Dubois and 
others. 

The smaller type cannot be said to be large in any 
sense of the word, and are like the minutest visible diplo- 
cocci or biscuit-shaped cocci. ‘They do not exceed this size 
to any great extent. 

It is therefore desirable that the two types should not 
be identified, as their appearance, order of magnitude, 
structure and behaviour seem to be quite different. 

M. Dubois has not noticed these, and therefore it 
seems to me that his claim to priority is quite irrelevant. 

Cambridge, October 21. Joun Butter Burke. 


Border occasionally seen between Light and Dark 
Regions on Photographic Prints. 


I HAVE once or twice been asked why photographs are 
apt to show a line or band or edging along the boundary 
of a bright and dark region. My assistant, Mr. E. E. 
Robinson, has thought of the reason, and it may be con- 
venient to publish it. In a developed film the exposed 
portion perceptibly differs in thickness from the unacted-on 
portion, and accordingly the linear boundary of two con- 
trasted regions may sometimes act as a cylindrical! tens, 
and during printing either concentrate or disperse the light 
on the positive immediately beneath it. 


October 20. OxiveR LopceE. 


Terminology in Electro-physiology. 


1 woutp deem it a favour to be assigned the space of 
a letter in order to make a suggestion in connection with 
the above still vexed subject. 

It cannot be said that even now all is peace in the 
realm of electrical terminology as applied to physiological 
phenomena, in spite of Dr. Waller’s helpful efforts in this 
direction. Dr. Waller’s term ‘‘ zincative’’ admirably 
expresses that a given region (A) of excited tissue is 
* electromotive like the zinc of a voltaic couple,’’? is, in 
fact, a source of current towards a region (B) of less excited 
or non-excited tissue (the current, 


of course, travelling in the tissue ==" 
from the region a to the region 7: 
B, and in the external circuit a + 
from the region B to the region 
A); but it leaves untouched the 
solution of the old muddle over 3 
the use of the signs + and —. 
Confessedly, ‘‘zincative’’ avoids any reference to + 


and —, but every teacher of physiology knows that sooner 
or later the + and — must appear, and with them all 
the ambiguities of ‘‘ negativity of action,’ &c., if the 
student is to make his notes ‘‘ agree” with his text-book. 


1 “ The Signs of Life from their Electrical Aspect,” p.17. (Murray, 1903 
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A large part of the difficulty arises from the different 
peints of view taken by the electrician and the physio- 
logist respectively, the electrician being concerned chiefly 
with the surfaces of condnetors, the physiologist being 
interested chiefly in the interiors of living tissues. 

Thus the above cxpression, “region a,’’ is electrically 
ambiguous, for it mav mean (1) either the surface of the 
region A, or (2) the interior of the same: certainly physio- 
logically (and it may be also electrically) these are two 
very different things. 

Are we speaking of surfaces or interiors when we talk 
of tissues and their electromotive states? This seems to 
me the gist of the initial obscurity. 

In Dr. Waller’s terminology a is 
the electrically-minded student wishes to distribute his 
+ and — somehow. ‘The electrician says a is ** negative "’ 
to B, because he is thinking of the surface at a to 
whieh current has been coming from xB, as he _ finds 
by the galvanometer; but the physiologist, conceiving of 
what is going on inside the excited portion of tissue A, savs, 
or should say, ‘A is electropositive to B,’’ because he 
finds that current in the tissue must have come from aA 
to s. The ambiguity is bound up with not distinguishing 
the surface from the interior. 

All doubt, it seems to me, is removed when we say, 
the region a is, us to its interior, electropositive to B, but 
as to its surface electronegative to B; as to its interior, a 
is a ** positive plate,’’ as to its surface a ‘‘ negative pole.” 
Both these ideas are necessarily connoted by *‘ zincative,’ 
only implicitly, however; for teaching purposcs they must 
he made also explicit. 

“Negativity of action’’ is then intelligible when it is 
distinctly laid down that it is only the surface of the active 
region that is being considered, for if the interior of the 
active tissue is thought of, then positivity of action must 
be the term descriptive of the electrical state. 


cg 


zincative *' to B; but 


If, then, the qualifying term ‘internally’? or 
“externally,’” as the case requires, be added, no loophole 
for confusion is left; thus, 4 is internally electropositive 


to B, externally electronegative to B; B is internally 
electronegative to A, externally electropositive to a: for 
““externally,’’ ‘* galvanometrically ’? may be used. 

Personally |] think the use of the term ‘“‘ negativity of 
action ’’ is, especially if used in teaching, objectianable, 
because misleading and mysterious; ‘internal positivity 
of action’’ certainly seems to describe a real state: as 
terms, the one is but the converse of the other. I have, 
however, no more sympathy with those people who persist 
in finding ** negativity of action’ entirely meaningless than 
I have with those who will not understand * negative 
pressure ’’ or negative quantities of any kind. 

Davip lRaser Harris. 

University, St. Andrews, 


‘ 


Physiological Department, 
October 31. 


The Engineer’s Unit of Force. 

Ix a review of some recent works on mechanies in your 
issue of October 19, the reviewer calls to account two of 
the authors whose bonks are review ed for “ implying that 
the unit of force in the engineer’s system is a variable 
quantity.” 

Perhaps there may be others than the authors referred 
tn and myself who would welcome more explicit enlighten- 
ment on the subject of the constancy of the engineer’s 
unit of force. D. J. Carnecir. 

October 23. 


Tur engincer’s unit of force is equal to the earth’s 
present attraction on the standard pound miss at a specified 
place, viz., for this country, London. Its magnitude is 
such that it produces unit acceleration when acting on a 
mass of 32182... Ib., the engineer's unit of mass, 
sometimes called a slugg (sluggish). The formula 
M=W'g, where M is the mass in sluggs, is true for any 
latitude, g being the acceleration of gravity there, and W 
the weight of ‘the mass in pounds force, as would, for 
instance, be registered at the place by a massless spring 
balance which had been graduated in London. Hf the 
pound-poundal system of units is an absolute dynamical 
one, so also is the pound- -slugg or engineer's system. 

Tue Revipwer. 
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HOSE who, like the writer, 
to be present at the Royal Institution last 
Christmas and listened to Prof. Lankester's course of 
holiday lectures to young people will recall the facet 
that, although a goodly space was occupied by boys 
and girls from school, the theatre was elsewhere 
crammed with ‘‘ grown-ups,’? who were quite as 
much interested and amused as the juvenile audience 
for whom these discourses were really designed. 

It is, in fact, an open secret that quite elderly 
young people, as much as schoolboys and girls, enjoy 
their ‘* ologies ** when given to them in a form easy 
of digestion and with as few hard words as possible. 

Before the memory of those pleasant afternoon dis- 
courses has faded from our minds comes a reprint of 
them in book form, with reproductions of more than 
200 of the illustrations given in the text as we saw 
them on the sereen. 

Every boy and girl who heard those lectures will 
wish for a copy of this charming book, and those 
who did not will now read with delight the pictured 
story of extinet animals for themselves; nor will the 
‘‘old boys ” fail to take it up also. 

Prof, Lankester explains that extinet animals are 
those which no longer exist in a living state. 
Animals, of course, die daily, and men too, but the 
lecturer tells us of extinet kinds of animals which no 
longer exist on the surface of the globe in a living 
state, although once they flourished and held their 
own. 

He then informs his young friends of his own 
early experiences as a boy in visiting the British 
Museum and being fascinated by the ‘huge head of 
an Ichthyosaurus from Lyme Regis with its large 
and bony-plated eyes, and its jaws, more than 3 feet 
in length, armed with powerful teeth. 

Then the huge ground-sloth from South .\merica 
attracted his wonder and admiration by its vast bull, 
and he learnt that living upon the leaves of trees, 
but being too heavy to climb, it stood on the ground 
and pulled the trees down to it in order to feed on 
the young branches. 

Their remains, often with the bones of the same 
individual lying in one spot, occur in the vast 

* pampas formation ”’ and in the alluvial mud of the 
great rivers such as the La Plata. Here, too, one 
meets with the giant armadillo, and another strange 
creature, called the Toxodon, like a huge guinea-pig, 
nearly as big as a rhinoceros, with tremendous chisel- 
like teeth in front. 

Prof. Lankester shows the thigh-bone of a giant 
reptile from North .\merica more than 6 feet long 
(known as Atlantosaurus), What the size of the 
entire animal must have been we can best judge by 
paying a visit to the Cromwell Road Museum to see 
the skeleton of the Diplodoeus lately set up there, 
which is $0 feet long and fully 14 feet high! 

Passing rapidly over such forms as the <ncient 
rhinoceros, the northern hippopotamus, the beaver, 
and great auk once common in Britain, but now 
extinct—the author tells how zebras, quaggas, 
antelopes, and giraffes are being fast killed off in 
Africa by our sportsmen, whilst the dodo and 
“ Steller's sea-cow ’’ were eaten up long ago, like 
the giant tortoises, by our early voyagers, who 
victualled their ships with these rare anim: als. 

The author next explains the causes which have 
brought about the migration of some animals and the 
extinetion of others, and how changes of climate and 


M.A., LL.D., F.R.S. 
Archibald Constable and 


1 “Extinct Animals.” 
Pp. xxiv+3323 with 218 illustrations. 
Co., Ltd., 1905 ) Price 7s. 6:7. ne’. 


By E_ Ray Tankester, 
(London : 
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alterations of coast-lines have modified the existing 
lands so much that, as in our own islands, Great 
Britain and Ireland were, at no remote geological 
time, joined to France, and a continental, instead of 
an insular, climate prevailed here, with hotter 
summers and colder winters, suited to the mammoth 


—_— — 


Fic. 1.--A drawing showing the prohable app aiance in life of Arsiniitherium (original); from the Upper 
From Lankester’s ‘' Extinct Animals.’ 


Eocene of the Fayiim, Egypt. 


and reindeer which roved quite freely from land to 
land. 

He explains what ‘‘ fossils’? are, and how the 
sedimentary deposits, in which extinct organisms 
oceur, have been gradually laid down on the sca- 
floor or along coast-lines. From minor changes he 
illustrates those greater ones which took place 
long since involving whole continents, so 
that where London now is was formerly the 
sea with marine shells and fishes, aptly re- 
minding one of Lord Tennyson’s lines :-— 


‘Oh Earth! what changes hast thou seen— 
There where the great street roars 
Was once the stillness of the central sea.”’ 


The story of the living and extinct 
elephants is well told, and we get the latest 
evidence of the progenitors of these very 
ancient prehistoric beasts, the result of Dr. 
Andrews’s explorations and discoveries in the 
Fayam, Egypt, which has carried their 
ancestry back to the Eocene Paleeomastodon 
and Meritherium. Near to the elephants 
comes the wonderful Arsinditherium, also 
from the Fayam, with a pair of prodigious 
horns on the front of its skull, a form of 
animal which may possibly have had a short 
proboscis like the tapir (Fig. 1). 

The birds and reptiles come in for due 
share of attention, and from their striking 
forms they add largely to the attractiveness 
of the illustrations. The comparison of the 
wings of Pterodactyle, bird and bat is most 
instructive, showing that reptiles, as well as 
manunals and birds, enjoyed the power of 
flight, as some also equally possess the power 
of swimming. Dimetrodon was undoubtedly a 
swimming reptile (see Fig. 2). 

Fishes, Mollusca, scorpions and Crustacea, also 
‘* sea-lilies,’’ are dealt with in these lectures, and, as 
might naturally be expected, these simpler forms of 
life made their appearance far earlier in geological 
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the Permian of Texas. A (it j A fi 
fitted for aquatic progression.) From Lankester's © Extinct Animals. 


times than the more highly organised creatures now 
living on our earth. 

More surprising still is it to find that the marine 

| king-crabs (Limulus) and the scorpions (the latter at 

first aquatic, and afterwards terrestrial air-breathers) 

which are met with in the Upper Silurian rocks in 


America, Scotland, and 
—~ 5, Sweden have survived all 
the Old World changes of 
land and sea, the king- 
crabs being still found 
living in the China and 


Indian seas and on the east 
coust of North Annerica, 
and the scorpions have 
spread over the dry lands 
of North and South 
America, Africa, and other 
countries, and are so little 
changed in appearance— 
whole generations of other 
animals having appeared 
and disappeared cntirely— 
that we might almost 
imagine they would go on 
for ever! 

Although it would be 
quite impossible for the 
author or anyone else to 
describe so vast a number 
of groups of living and 
extinct organisms in one 
series of lectures and after- 
' wards to present them in book form with more than 

200 illustrations in a single volume of 350 pages, at 

least Prof. Lankester knows how to give, in an 
attractive form, a vast amount of information agree- 
ably, and to excite the interest of the merest tyro 
(whether young or old) and awaken a desire in him 
or her to learn more. Fortunately the author is also 
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Fic. 2.—Probable appearance in life of the Theromorph Reptile, Dimetrodon, from 


As big as a large dog. (Jt bad a huge back-fin, evidently 


director of the Natural History Museum, where he has 
abundant opportunities to add still more to our 
’ personal knowledge of extinct animals. : 
We give the book a hearty welcome, feeling sure 
that its perusal will draw many young recruits to the 
army of naturalists and many readers to its pages. 


ASTRONOMY AND METEOROLOGY IN 
PR SUE fel. 


VERY important paper has been issued recently 

by the Government printer of Adelaide, South 
Australia.’ It is a report of an Inter-State Astro- 
nomical and Meteorological Conference, convened in 
May last, in view of the possible transfer of the 
observatory departments to the Federal Government 
as provided for in the Commonwealth Constitution 
Act. The official directors of the observatory depart- 
ments of the several States were invited, and there 
were present Sir Charles Todd, K.C.M.G., F.R.S. 
(Government astronomer for South Australia), who 
was called to the ehair, Mr. H. A. Lenehan (acting 
Government astronomer for New South Wales), Mr. 
W. E. Cooke (Government astronomer for Western 
Australia), Mr. P. Baraechi (Government astronomer 
for Victoria), Mr. A. A. Spowers (ehief surveyor for 
Queensland), and Mr. I. C. Kingsmill (Government 
meteorologist for Tasmania). 

The report represents briefly, in the first place, the 
present arrangements for public astronomical and 
meteorological work in the several eolonies and the 
provision for weather telegrams. It then proceeds to 
give its proposals for the future in twenty-two resolu- 
tions. Six of them refer to work in astronomy, 
magnetism, or seismology; the remaining sixteen 
indieate a scheme of organisation of the meteor- 
ological service of the Commonwealth. The scheme 
is framed on the idea of the establishment of a central 
federal institution for theoretical and scientific 
meteorology, ‘‘ where the observations for the whole 
of Australia should be collected, discussed and pub- 
lished, and where all the higher problems of meteor- 
ological science may be investigated; but such 
institution should have nothing to do with the daily 
weather service and issue of forecasts.’? Duties con- 
nected with the latter services, according to the 
scheme, are to be entrusted to an official in each State; 
and to the regulation of those services and their rela- 
tion to the telegraph service the greater number of the 
twenty-two recommendations are devoted. 

Appendices give the separate views of Mr. 
Baracchi, Mr. Cooke, and Mr. Kingsmill upon some 
of the recommendations. 

The really important matter is the proposal for a 
separate establishment for the discussion of meteor- 
ological observations for the whole Commonwealth. 
The idea will be warmly welcomed by all those who 
desire to see the multitudes of meteorological observ- 
ations brought into the most effective relation with 
practical life. That such an institution should have 
“nothing to do with the daily weather service and 
issue of forecasts ’’ should probably be understood in 
an administrative sense. The ultimate effect of a 
scientific establishment upon forecasting would be a 
good deal more than nothing. 

The calling together of the Inter-State Conference 
for the business-like discussion of the organisation 
of astronomical and meteorological work will also 
be warmly applauded in this country. It is one 
more expression of the’ fact that work in astronomy 
and meteorology is of more than local interest and 
importance. While doubtless real progress in either 
must still depend upon individual energy and in- 
dividual genius, exehange of material has become a 
recognised necessity, and exchange of ideas an in- 
dispensable assistance. 

It is therefore a pleasant duty to chronicle the 
appearance of this most promising scheme, which 
will put the Australian Commonwealth in a position 
to continue the exccllent work of Russell and take 


1 Report of Inter-State Astronomical _and Meteorological Conference, 
Adelaide, May, 1905 (By Authority, C. E, Bristow, Government Printer, } 
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its share in tracing out the mysteries of the meteor- 
ology of the Indian Ocean. When we remember the 
powerful appeal of Sir J. Eliot at Cambridge for the 
cooperation of the British dominions in working out 
meteorological problems of the widest application the 
solution of which is foreshadowed by the suggestions 
of relationship between meteorological phenomena in 
different parts of the world and of their connection 
with solar changes, we can only hope that this pro- 
posal for the federation of Australia for scientific 
prosecution of meteorological work is a step in the 
direction of a wider federation for a similar purpose. 
On this planet, north and south and east and west 
are not so far apart that we in this country or our 
comrades in .America or Africa can affect to regard 
the meteorological organisation of Australia as a ques- 
tion which does not concern us, and we shall watch 
the development of the scheme which is put forward, 
confident in its power of contributing in large measure 
to the pursuit of a common purpose in an organised 
manner. NVo NESS 


FERDINAND BARON YON RICHTHOFEN. 
“HE unlooked-for death of this distinguished man 
of science has sent a thrill of deep regret all 
over the world among those who take interest in the 
progress of geology and geography. Though he had 
passed the limit of three-score years and ten, he re- 
mained up to the last so active in mind and body, so 
full of an almost youthful interest in the advances 
of science, so keenly solicitous and enthusiastic over 
the welfare of the institutions with which he was 
connected, that all who knew fim looked forward to 
still many years during which his inspiration and 
guidance would continue to be at the service of those 
departments of investigation which have long been 
so deeply indebted to him; but this augury proved 
vain. While sitting at his writing table, apparently 
in his ordinary health, a sudden seizure deprived him 
of speech. Yet, as he remained otherwise fully 
conscious, it was hoped that the symptoms might 
soon pass away.  .\ little later, however, another 
scizure attacked him during a deep sleep, and after 
two days and a half he passed peacefully away on 
October 6, without illness or suffering of any kind. 

Belonging to a noble family that possesscs large 
estates in Silesia, Richthefen was born there on May 5, 
1833. His early education was received at a seminary 
under the management of Roman Catholic ecelesi- 
asties, from which he passed to the University of 
Breslau and then to that of Berlin, where he took 
his degree of Doctor in Philosophy in 1856. By this 
time a study of the writings of Leopold von Buch 
and Alexander von Humboldt had kindled in him a 
vivid appreciation of the attractions of geological and 
geographical research. Like the two great masters 
from whom he drew his inspiration, he appears to 
have begun his career as an author by publishing 
some of the results of his investigation of eruptive 
rocks. His earliest papers, which began in 1856, 
dealt with the intrusive melaphyres of Moravia and 
the trachytes of Hungary. 

Repairing to Vienna, he made the acquaintance of 
the geologists of that capital, and notably of the 
eminent director of the Austrian Geological Survey, 
Ritter von Hauer, with whom he formed a lasting 
friendship. Ile was induced to become a volunteer 
in this survey and to assist in working out the com- 
plicated structure of parts of the eastern Alps. He 
spent two busy seasons among the Dolomite Moun- 
tains, which in after years he looked back upon as 
one of the happiest periods of his life. The results 
of these field-surveys were embodied by him in his 
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essay on the Dolomite region, which was a remark- 
able production for so young a man. 

In the midst of his Alpine work he was offered a 
post as geologist on a Prussian expedition to Japan, 
China, Siam, and the adjacent regions. The oppor- 
tunity of foreign travel and exploration was too tempt- 
ing to be resisted. Quitting his Austrian labours he 
sailed for the East, and during the next two or three 
years, from 1860 onwards, contributed to the scientific 
journals various papers descriptive of some of the 
tracts which he visited. Owing to circumstances 
which prevented him at the time from undertaking 
exploration in the heart of Asia, he crossed the Pacific 
and spent several years in western North America, 
where he specially devoted himself to a detailed study 
of the igneous rocks of that marvellously volcanic 
region. It was there that he prepared his now classic 
memoir on the ‘‘ Principles of the Natural System 
of Volcanic Roelks,’* which was published in English 
among the memoirs of the California Academy of 
Sciences. This sojourn in America enabled him, 
moreover, to obtain a mastery of the English 
language, such as few foreign men of scicnce could 
equal. 

The opportunity of returning to Asia came at last 
in the autumn of the year 1868, and he eagerly 
availed himself of it. He spent some years in 
travelling over most of the provinces of the vast 
empire of China, studying their physical features and 
geological structure, and forming an _ extensive 
collection of their rocks and fossils. So voluminous 
were the data which he gathered together that they 
filled a series of massive volumes, of which the first 
appeared in 1877, and the Atlas in 1885. This work 
placed him in the front rank of scientific pioneers. 
It not merely made known for the first time the 
physical geography and geology of a vast territory, 
but presented contributions of great value towards the 
elucidation of disputed problems in science. 

Richthofen’s reputation as a travelled and accom- 
plished geographer had now spread so widely that in 
the year 1875 he was offered, and accepted, the chair 
of geography in the University of Bonn, where he 
spent eight happy and fruitful years, and where he 
married the accomplished lady to whom he had been 
long attached. From Bonn he was called to occupy 
a similar position at Leipzig, whence, after only three 
years, he was invited to become professor of geo- 
graphy in the University of Berlin. In the metropolis 
of the German Empire he found ample scope for his 
rare faculties of exposition and organisation. Besides 
the ordinary duties of his professorship, he instituted 
meetings of various kinds for promoting the cultiva- 
tion of geographical and geological studies, and 
amassed a wonderful collection of books, maps, instru- 
ments, models, and other illustrations of the physical 
features of the earth's surface. His enthusiasm in 
these efforts was rewarded three years ago by his 
appointment as director of the new geographical 
institute in Berlin, where he had ample space to 
arrange and display the remarkable mass of material 
which he had gathered together with the view of 
bringing home to the mind and eye the characteristic 
aspects of land and sea and the history of exploration 
and discovery in oceanography. ; 

Baron von Richthofen was a geographer of the 
highest type. To him the mere addition of so many 
hundred square miles of territory to what was already 
known of the earth’s surface, and the opportunity of 
affixing the names of friends and benefactors to peaks 
and promontories and inlets, were matters of com- 
paratively little moment. It was the grand features 
of land and sea that interested him, their origin, their 
history, their relations to each other, their influence 
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on the progress and destiny of mankind. His early 
geological training eminently fitted him for investi- 
gating these problems on the ground, and kept him 
from making the mistakes which attention restricted 
to mere superficial features has so often produced, He 
possessed in rare measure the qualities which ensure 
the success of an explorer—health and strength, alike 
of body and mind, a wide range of natural know- 
ledge, courage, patience, endurance, tact, and kindli- 
ness. It may have been the consciousness of the 
possession of these qualities, combined with a recollec- 
tion of the pleasure which their exercise had given 
him in his varied wanderings in Europe, Asia, and 
America, that led him to write, in the midst of his 
university and other work, his admirable ‘* Fuhrer fur 
Forschungsreisende,’? which was published in 1886. 
No one but a born and trained explorer, who had 
enjoyed ample experience by flood and fell, all over 
the globe, could have given to the world such a 
volume, so full of the ripest practical knowledge, so 
broad in its conception of what exploration should 
be, and so clear and emphatic in its statement of the 
accomplishments which are needed for the making of 
a successful traveller. Every department of observ- 
ation is luminously presented in his chapters, which 
may be regarded as a contribution of the first import- 
ance to physical geography and geology. The 
volume is one which ought to be put into the hands 
of every man who proposes to undertake the examin- 
ation of new or little known regions, and who is 
willing to learn beforehand what is expected of him 
by those most competent to judge. 

With Berlin as his headquarters, and a home there 
which attracted men from all lands, the Baron and 
his gracious and devoted wife formed the centre of a 
large circle of friends; but he journeyed far to attend 
meetings and congresses, where his handsome 
presence and genial tall were always welcomed. 
Hence not many men of science of his day were more 
widely known personally than he. He received end- 
Icss marks of appreciation from learned societies and 
academies, both in the Old and in the New World. 
Our own Royal Society honoured itself by including 
him in its list of foreign members. His death has 
left a blank in scientific society which no living man 
is competent to fill. For many a year he will be 
regretted by all who even only slightly knew him, and 
mourned by those who were privileged to enjoy his 
friendship. Bo (is 


THE TREASURY AND WEN OF SCIENCE. 


HE subjoined letter from the Earl of Crawford 
appeared in Monday's Times. The parsimony 
of the Government in evervthing relating to the scien- 
tific works needed for the State service is well known ; 
what is not yet known generally is how much the 
administration is weakened by the entire absence of 
science, and therefore of the scientific spirit, in the 
higher ranks of the Civil Service, and especially of 
the Treasury. The official action described by Lord 
Crawford is another indication of the inability of the 
official mind to understand that science has any place 
in the nation’s activities. 


To the Editor of the “ Times.” 


Sir,—The death, noted by you to-day, of my dear 
friend and colleague Dr. Copeland, His Majesty's 
Astronomer for Scotland, creates a vacancy in the 
scientific staff of Great Britain. 

Will you permit me, Sir, to offer a word of warning 
to any who may be asked to succeed him? 

Students or masters of astronomy are not, in the 
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selfish sense, bu-iiess men, nor ure they as a general 
rule overburdened with this world's goods. It 
behoves them henceforth to tuke more eare as to their 
future in care of illness or physieal infirmity, and not 
to trust to the gratitude or generous impulse of the 
Treasury Department. 

In old days it was the custom when a man dis- 
tinguished in science was brought into a high position 
in the Civil Service that he was credited with a certain 
number of years’ service ranking for pension. This 
praetice has been done away with and a bargain 
system substituted. .\ short while ago the growing 
agonies of heart disease eaused Dr. Copeland to feel 
that he was less able to carry on the duties of his 
post, and he determined to resign; but he learnt that 
under the scale, and in the absence of any special 
bargain, the pension he would reecive would not 
suffice for the necessities of life. The only inerease 
his friends were able to get from the Treasury was 
an offer to allow him about half-a-crown a week 
extra by way of a house. 

Indignant and ashamed of my Government | per- 
suaded Dr. Copeland to withdraw his resignation and 
to retain the official position which he has honoured 
till his death. 

I trust, Sir, that this memorandum of mine may 
eause eminent men of science who are asked to enter 
the service of the State when already of middle age 
to take heed for their future welfare. 

I am, Sir, your obedient servant, 
CRAWFORD. 

2 Cavendish Square, October 28. 

The number of years given by Act of Parliament was twenty, because 
the ordinary civil servant joined at twenty to learn his work, and men of 


science joined at about forty because they had to learn it before they were 
of any use to a Government department.—[Ep.] 


THE BRITISH SCIENCE GUILD. 


“THE inaugural meeting of the British Science Guild, 

the organisation and objects of which were stated 
in Nature of October 12 (vol. Ixxii. p. 585), was held 
at the Mansion House on Monday, October 30. The 
Lord Mayor presided. Among those who had ac- 
cepted the Lord Mayor's invitation to attend were the 
following :— 


The Bishop of Ripon, Lord Strathcona, Mr. Haldane, 
W.C., M.P., Sir Norman Lockyer, Lady Lockyer, Sir 
Michael Foster, Sir William Ramsay, Lady Ramsay, Sir 
J. F. Maurice, Sir J. Wolfe-Barry, Sir W. Bousfield, Sir 
G. T. C. Bartley, Sir E. W. Brahrook, Sir C. Bridge, Sir 
Lauder Brunton, Sir A. Geikie, Sir W. Mather, Sir H. T. 
Wood, Dr. G. T. Beilby, Dr. Caird, Captain Creak, Dr. 
Ferrier, Dr. W. Garnett (represented by his son), Mr. 
Gifford, Dr. Glazebrock, Prof. Gowland, Mr. R. A. Had- 
field, Prof. J. Larmor, Prof. Lealey, Dr. Lockyer, Mr. 
C. W. Macara, Prof. Meldola, Prof. Perry, Mr. J. H. 
Reynolds, Dr. Shaw, Mr. A. Siemens, Mr. Swinburne, 


Rev. T. R. Stebbing, Mr. Carmichael Thomas, Prof. S. P. 
Thompson. 


The following are extracts from letters expressing 
regret at inability to attend the meeting. 


Mr. Chamberlain :— 


“Tam very sorry to find that I cannot possibly be in 
Londen on Monday the 3oth inst... . I very much regret 
that 1 cunnot take an active part in the meeting on this 
occasion, but possibly some more convenient opportunity 
for showing my interest may occur at a later time.” ‘ 


Lord Roberts; 


““T am very sorry to refuse the request contained in 
your letter of the rath instant, but I have so much on hand 
at present that I could nat manage to attend... . 1 
recognise the value of the Guild and wish 1 could help it.” 
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Lord Rayleigh :- 


“7 fear I shall not be able to come to the meeting .- . 
but I shall be very pleased to join in the movement and 
become a vice-president if desired.” 


The following report of the meeting is reproduced, 
in great part, from Tuesday's Tintes :— 


The Lord Mayor in a few words welcomed those who 
hud accepted invitations to be present, and called upon 
sir Norman Lockyer to read the report of the organising 
cominiittee, 

Sir Norman Lockyer, having read the report, said that 
the organising committee was gratcful for the consent the 
Lord Mayor so readily accorded to them to hold their 
first meeting at the Mansion Jlouse. Jle had evcry hope 
that under such auspices the guild might do for British 
national endeavour in the future what so many ancient 
guilds, each in its special line of action, were founded to 
do in the long past. When his own views as to the 
importance, nay the burning necessity, of such a movement 
as that throughout the lind, among all classes, and in 
touch with all employments, were cxpressed some time 
ugo, he suggested that it might be brought about by ex- 
tending the functions of some existing organisation, such, 
for instance, as the British Association; but he was soon 
made to see that that was ta take a too narrow view of 
the matter. It was not a question merely of science and 
scientific men; it was a question of conducting all our 
national activ’ties, State service, private service, and what 
not, under the best possible conditions with the greatest 
amount of brain-power. To show that it was not a question 
only for scientific men, he would just refer for a moment 
to the mutter of education. He yielded to none in respect 
for those studies which embraced ancient civilisations and 
their literatures, but they alone were as incapable of form- 
ing the complete man as would be instruction in the mere 
facts of science apart from the actual use of the methods 
ot observation and diseovery. .\ complete education must 
be based upon things and thinking, as well as upon words 
and memory. We wanted one kind of edueation for every- 
body—the best. We wanted that education carried as far 
as possible in the case of each individual, whether the 
time for education was long or short. No one should be 
stopped, save by his own incapacity, from proceeding 
further down the fair stream of education which should 
make the complete man, both educationally and physically. 
We want that stream freed from the impediments with 
which it was at present dammed—they might spell the 
word as they liked. These impediments were many of 
them needlessly hurtful, and most of them unnecessary 
from a large point of view. 

Indeed, they wanted to revert to the ideal of the ancient 
university, from the curriculum of which natura rerum 
was never absent, and in which the poor student was 
always cared for. Vhe western world was wondering at 
the efficiency of both the navy and the army of Japan. 
There was really nothing to wonder at. Most of the 
reasons suggested for what had happened were, he held, 
entirely wrong. If the Japanese religion or the old 
Japanese civilisation had been in question, then China 
would have followed suit. What really had happened in 
Japan was that for the last thirty years everybody, from 
the Mikado to the smallest boy and girl, had been taught 
to think. They had been dealing with things as well as 
words in their schools, and they represented at the present 
moment the maximum of efficiency and brain-power as the 
result of that treatment. Mr. Chamberlain, Lord Rose- 
bery, and others had referred to the great relative advance 
of the commerce and industry of Germany and the United 
States. Tle would again point aut that these were 
examples of Jands with complete and numerous Statc-aided 
surely it was more than a coincidence when 
we found in those lands the State service and all the 
national activities carried on in the full light of modern 
science by men who had received a complete training. If 
the guild helped us in any way to improve our national 
position in this respect it would not have been founded in 
vain, but there was certainly much for it to do along 
many lines. 

The Bishop of Ripon resolution :— 


moved the first 
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‘* That the Right Hon. R. B. Haldane be elected president 
of the British Science Guild.’’ He said they had met 
together to enforce as far as they could what had fallen 
from Sir Norman Lockyer’s lips. He supposed that all of 
then who had reflected would realise that the time had 
come in which it was desirable that an organisation 
specifically directed to that end should take its place aniong 
the useful institutions and associations of this country. 
He was quite sure that those who had thought hitherto 
of the somewhat aimless way in which the benevolent 
had gone about their work and the somewhat haphazard 
way in which, indeed, some of the industrious had pursued 
theirs, must realise that those ways were not likely to 
conduce to the genera! welfare, or even to conduce to the 
very object which the benevolent and the industrions had 
in view. He knew there were some who still looked 
askance at the words science and scientific method, and 
they had a sort of dim idea that science and scientific 
methods had come to destroy some of the most beautiful 


instincts of our nature. They were inclined to say to 
people that the new fangled notions had come in to 
incommode them in their activities, to destroy their 


cherished notions, and to check their benevolent intentions. 
But that was to misunderstand, as he took it, the whole 
situation. No person, however devoted he might be to 
the cause of science and scientific method, believed for a 
moment that science would be able to create faith or to 
create charity. ‘hey might, however, do a great deal to 
give confidence to faith, and certainly might guide the feet 
of charity into the ways and methods of wisdom. The 
value of applying science and scientific methods to all 
forms of human endeavour lay in the simple fact that 
there was the educating power which charity and benevo- 
lent impulse so generally and so legitimately desired. 
Everyone desired to help the needy; but who did not 
know that the methods of indiscriminate charity had 
really ended in defeating the ends which the charitable 
had in view? But the scientific study of economic con- 
ditions was capable of putting into the hands of the 
charitable the proper method of dealing with the needy. 
Ile could only recall to their minds what an eminent 
Frenchman said in speaking of France after the war. He 
said, speaking of his fellow-countrymen and of the sub- 
ject which had occupied Sir Norman Lockyer’s mind that 
day—namely, the subject of general and specific education 
from a national standpoint—that they had been defeated, 
not by Bismarck and Moltke alone, but by Kant and 
Hegel, Goethe and Schiller and Humboldt, and other 
great minds which Germany had produced. They had 
been defeated, in fact, he said, by the brain—the educated 
brain and the scientific method of those who contended 
against them. It was not the victory of arms alone, 
but the victory of brain brought to bear upon the field of 
war. He could imagine two classes of men becoming 
strongly and earnestly interested in this endeavour. He 
could understand the benevolent saying, ‘‘ Teach us how 
to do good,’’ and he could understand those who were 
interested in the prosperity of the nation saying, ‘‘ Teach 
us how best to procure it.”’ The benevolent mind was 
constantly brought into anxiety and suspense by questions 
of solicitude concerning the safety and the health of our 
fellow creatures, but here was a simple method by which 
science might come and say to the benevolent, ‘‘ We are 
helping you to prepare the way.’’ Let him direct their 
attention to two great institutions which existed, one in 
Holland and the other in Germany. There were two 
musenms, called Museums of Safety, the purpose of which 
was to show in working models every appliance which had 
been devised by the care and the study of scientific men 
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and experts for the protection of life and limb, for the | 


promotion of health, for preventing the accident in the 
mine, the accident in the mill, the danger to health 
arising from noxious vapours in some of our great places 
of employment, and the accumulated dust which gets into 
the lungs of the worker. These and other important 
matters affecting the safety and the welfare of the people 
were dealt with in these museums. People were taught 
the best method of feeding their children by showing 
them what might be called the various values, the health 
values, of foodstuffs. They were shown also in economical 
fashion how 2 house might be built. These museums 
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existed, and, with their working inodels, were open five 
days in the week for the inspection and instruction of 
the public. What were those great Museums of Safety 
which they found in Charlottenburg and Amsterdam 
but living witnesses of how scientific methods might be 
brought to bear on the protection of the health and life 
of the people of the world? Our manufacturers, and 
perhaps our farmers, had been content to go on in what 
might be called jogtrot ways, not watching how far know- 
ledge had advanced beyond them, and the mere rule of 
thumb and the traditional methods had prevailed some- 
times to the detriment of industry, often to that of the 
consumer. ‘Those things were precisely the way in which 
that Science Guild might come forward and do what had 
been done in Germany, so that there might be places 
where the manufacturer and farmer might go and get 
scientific advice of the best character. Those were things 
which meant the one thing for which the guild had come 
into existence—namely, the application of scientific methods 
to human endeavours throughout the world. Precisely 
becanse the pressure of the competition of the world had 
become so great it was for us to say that the old England 
that we loved and were proud of should hold her place 
among the nations of the world, and as she had the 
courageous heart and the enthusiastic spirit so also she 
should be given the clear-thinking brain and the well- 
studied handicraft and industry. The urgency of the 
thing was clear, and the only way in which it could be 
applied was clear also. He concluded by proposing Mr. 
Haldane as president, and spoke of him as one who knew 
what was necessary for the public good, and essential for 
its industrial prosperity, and who added to that the weight 
of his name and the strong position which he held in the 
legal and political world. 


Lord Strathcona seconded the motion. In doing so he 


/ said that it must be a great relief and satisfaction to all 


of them to find that they had placed before them some- 
thing which savoured in no sense of party politics—an 
object which was for the general good. 

Sir W. Mather supported the motion. He said that 
in this country we had the foundations for the highest 


scientific industry the world possessed. We had in 
many of our industries the most brilliant scientific 
methods and processes. We had plenty of science in 


England; we knew what the Germans knew, and what 
the Americans knew. The trouble was that the people 
of England had not been trained to enable them to use 
largely the methods of science and the principles of 
science which the people of other countries—not the select 
men, not the men specially gifted, not the men of genius 
only, but the men who had the conduct, even in subor- 
dinate positions, of some of the departments of scientific 
manufacture—possessed. The association had for one of 
its objects the promotion of scientific education through- 
out the Empire by encouraging the universities and other 
institutions, where the bounds of science were extended, 
or new applications of science were devised. What men 
like himself looked for in adopting scientific methods 
generally throughout their workshops was the foreman 
class, the subordinate managers, the managers who could 
carry out the advance of science which emanated from 


the top. He had just returned to England after four 
months’ absence in the United States, and he found, 
while in America, that the whole tendency and trend 


of American thought and feeling was to take masses of 
their young men and train them, so that they might 
take their part not as managers, employers, capitalists, 
and so on, but as workers in their industries. That 
society had before it its greatest work in looking to 
the education of the people of England. Jt should work 
upon the Government of the day, Liberal or Conservative, 
and take care tliat there should be sufficient expenditure 
and sufficient convenience provided throughout the length 
and breadth of the Jand to enable our young people to 
have some opportunities in their lives like those which 
were afforded to the voung people of the United States. 

The resolution was carried unanimously. 

Mr. Haldane, who was received with cheers, said he 
gratefully acknowledged that resolution and the honour 
which they had conferred upon him in electing him 
president of that new organisation. He did not know 
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that he had other quaiifications for it than this—that the 
matter was one which interested him intensely. Nearly 
ten years ago, when the political party to which he 
belonged went out of office, he looked abont for some- 
thing to do, and he thought he might as well turn his 
hand to the somewhat cobwebbed state of the higher 
education of this country, After a time he approached 
the Government, and he found them sympathetic, and 
they had remained throughout that period sympathetic. 
There were those who said that some time or other they 
would go out and another Government come in. He 
hoped in the same way to have a chance of approaching 
that Government and trying to persuade it to be sym- 
pathetic. Why was it that so many people had come 
together that day—people of different minds but converg- 
ing upon the same idea—to call for an activity which 
should be unhasting and unresting, the organisation of 
the higher science in its application to the affairs of this 
country? He thought it was because almost every year in 
an increasing fashion brought us in this nation an awaken- 
ing. We were not the only nation which had received an 
awakening. Japan wakened up the nations of the West 
from their dogmatic slumber not long since, and we had 
perhaps not even yet assimilated the lesson which that 
awakening had taught the world. He agreed with Sir 
Norman Lockyer that that organisation ought not to 
mean merely science. It ought not to mean merely instruc- 
tion; it ought to mean the bringing of method, the bringing 
of thinking, into the modes of government which applied 
to our public affairs and which applied to our private 
industries alike. That was what we wanted, and without 
that we should fall behind, and that kind of organisation 


meant science, and it meant education. The Bishop 
of Ripon alluded to the question of the Poor 
law. There was a very interesting pamphlet which 


was published the other day, and which he commended to 
all of them who had not read it—the report of the Birming- 
ham brass-workers on what they found when they went 
to Berlin to compare the condition of the working men 
of their own trade with that of similar working men in the 
German capital. One thing which they discovered was that 
in (sermany the unemployed question had been to a great 
extent solved. There were two ways in which they could 
deal with the unemployed question without solving it. One 
was to do nothing at all, but say that so-called economic 
laws must work their way. That view, he thought, opinion 
nowadays condemned. But there was another way which 
he hoped the nation would condemn just as severely, and 
that was to grant public money in response to any demand 
which was made by ignorant people without recognising 
the fact that steps of that kind merely meant that one got 
a body of honest but weak people who came to depend, 
not on their own exertions, but on what the State would 
do for them. The brass-workers found organisation. 
They found that science had been set to work to solve 
the problem of the unemployed. They found that the 


unemployed Were sifted out by State, municipal, and 
private charitable organisations directed and employed 
by the State. They were sifted into classes. Those who 


wanted work and could not get it were provided for to 
almost a complete extent by the cooperation of the Govern- 
ment and the employers and the municipalities. Those 
who had not got work and did not want it were put into 
places which were not prisons, but where they were forced 
to work for a very moderate wage, which was saved up 
for them and given to them afterwards. The Birmingham 
brass-workers came back with the view that the provision 
for the German brass-worker was superior to anything 
even in Birmingham. They were too enthusiastic. He 
had lived in Germany, and he knew that the things 
they saw there would never be tolerated in this country. 
From the cradle to the grave the German was ruled. 
Paternal government was exercised over him, well aided 
by what he might, figuratively speaking, call the birch 
rod. At no point of his existence was he a free man, 
and the result was that in Germany to-day there was 
something like a revolt, and an aspiration for our British 
freedom. A pamphlet had been published on the Germans 
and their Fatherland, in which a plea was pnt forward 
for the study and imitation of English institutions. It 
had had an immense circulation in Germany, and ought 
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to be translated into English. The writer advised his 
readers to go to see Eton and Harrow, where there 
might not be much learning, but where the boys ruled 
the school, set up public opinion among themselves, 
and as a result turned out governors of men and 
patriots, instead of men who, like the Germans, when 
they left their country felt in the recollection of their 
schools that they had left an almost prison life. That 
great German authority was under the same delusion as 
the Birmingham biass-workers. He was too enthusiastic. 
But in that pamphlet the German Emperor was quoted 
as making the observation that the real truth about the 
matter lay between the German and the British systems. 
We had to see how we could get the German faculty of 
organisation, train people to think more of it, and apply 
it to the various departments of our affairs. Our execu- 
tive Government was about as disorganised an_ institu- 
tion as anybody could conceive. Suppose they wanted to 
appoint a man of high scientific mind as an official. They 
were at once told that it wonld be against the rules of 
the department. In vain they would reply they were 
bringing in a man of science for public purposes; the 
answer would be that the Civil Service rules made it 
difficult to do anything of the kind. Some of them had 
been trying to impress upon the nation that the organisa- 
tion of the highest education of the universities ought 
not to be left to haphazard. Tle was chairman of a com- 
mittee which sat last yeur, and they made a_ report 
which had been more lucky than most reports. One of 
its recommendations related to the grants to the university 
colleges of this country, and was that a scientific advisory 
body should be created and put at the elbow of the 
Treasury to advise it in giving money to the univer- 
sities. Ile was glad to say that a sympathetic Chancellor 
of the Exchequer had adopted that suggestion, and in 
the course of the winter they would learn who the advisory 
members were to be, Let them take annther department 
—the Board of Trade. The Board of Trade ought to be 
a great ministry of commerce. We had a vast home trade 
as well as a vast foreign trade, and the statistics relating 
to them should be of the most authoritative kind. There 
was the same necessity for scientific methods in relation 
to the Home Office and the departments with which it 
dealt. For himself he believed that things would not be 
right until we had a scientific corps under a permanent 
committee, tust as the Defence Committee was under the 
Prime Minister to-day. Ife meant a body that would not 
consist merely of officials of the ordinary kind, but should 
consist of the most eminent men of science, who would 
go there because they were honoured and put on the foot- 
ing upon which they deserved to be placed, and were 
recognised as a body of men who would be at the elbow 
of the department, and could organise the scientific work 
of the State. He hoped that if they got to that, the 
example of a Government adopting science would he fol- 
lowed by the municipalitics, as he believed it was going 
to be followed more and more by our manufacturers. 
There was great work for that association to do. We 
lived in a country where science was not so much appre- 
ciated as it should be. Our peaple liked to see cash 
over the counter, and they did not like to wait for 
deferred payment. But we were waking up, and we had 
this enormous advantage, that our very individualism had 
produced some of the finest scientific talent of the world. 
Hie did not like to mention men on that platform, though 
he could do so, whose names ranked with the highest of the 
world. We had produced, to speak of those who were 
absent, our Kelvins, our Rayleighs, our J. J. Thomsons, 
than whom the world had no greater, to say the least of it. 
He had no doubt that if the British nation were given a 
chance it could beat the world. But we wanted know- 
ledge. This was a new century; we had a new Sovereign; 
we might have a new Parliament; we should have a 
new chance. Let us see to it that we used our oppor- 
tunities. The midnight call had come, let us take heed 
that we were ready. Knowledge was power. That was 
the great lesson of to-day. Let us hold to it that know- 
ledge was power, and that without knowledge there was 
no real power in these times of intense competition. 

Mr. C. W. Macara (president of the Federation of 
Master Cotton Spinners’ Associations) moved :—‘' That 
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those whose names are given in the provisional list as 
vice-presidents and officers of the British Science Guild 
be elected in those capacities and asked to serve.” 

This list is as follows :— 

Vice-presidents: The Right Ilon. the Lord Mayor of 
London, Sir Lawrence Alma-Tadema, O.M.,, R.A., the 
Right Hon. Lord Alverstone, G.C.M.G., EReS., Lord 
Isalearres, M.P., the Right Hon. the Earl of Berkeley, 
Admiral Sir Cyprian Bridge, G.C.B., Sir William 
Broadbent, Bart., K.C.V.O., F.R.S., Sir Walter Buller, 
kK.C.M.G.,  F.R.S., Sir J. Burdon-Sanderson, Bart., 
F.R.S., Major-General Sir Owen Tudor Burne, G.C.1.E., 
K.C.$.1., the Right Hon. Joseph Chamberlain, M.P., 
F.R.S., Sir William Church, Bart., K.C.B., Sir Gcorge 
Sydenham Clarke, K.C.M.G., F.R.S., Sir John Colomb, 
K.C.M.G., M.P., the Right Hon. the Earl of Donough- 
more, the Right Hon. Earl Egerton of Tatton, Sir John 
Eliot, IX.C.1I.E., F.R.S., Sir Michael Foster, I<.C.B., 
M.P., F.R.S., the Right Hon. Sir Edward Fry, F.R.S., 
Sir Archibald Geikie, F.R.S., Mr. F. Du Cane Godman, 


F.R.S., the Right Hon. Sir John Gorst, K.C., M.P., 
F.R.S., the Right Hon. Lord Haliburton, G.C.B., Sir 
Joseph Jlooker, G.C.S.]., F.R.S., Sir Alfred Jones, 


K.C.0t.G., the Right Hon. Viscount Knutsford, G.C.M.G., 
Prof. Ray Lankester, F.R.S., Dr. J. Larmor, F.R.S., Mr. 
C. W. Macara (president of Federation of Master Cotton 
Spinners’ Associations), Sir Charles McLaren, Bart., 
K.C., M.P., the Right Hon. Sir Ilorace Plunkett, 
K.C.V.O., F.R.S., the Right Hon. Lord Rayleigh, O.M., 
F.R.S., Prof. Rhys, the Lord Bishnp of Ripon, Mr. E. 
Robertson, K.C., M.P., the Right Hon. Lord Tennyson, 
E:GaEG, GainG., Sin Philip Watts, K.C.B., F.RiS.,) His 
Grace the Duke of Wellington, K.G., G.C.V.O., Sir John 
Wolfe-Barry, K.C.B., F.R.S.; chairman of committees: 
Sir Norman Lockyer, K.C.B., F.R.S.; vice-chatrmen: Sir 
William Abney, K.C.B., F.R.S., Sir Lauder Brunton, 
F.R.S., the Right Hon. Sir John Cockburn, IX.C.M.G., 
Sir Gilbert Parker, M.P.; trustees: the Right Hon. Lord 


Strathcona and Mount Royal, G.C.M.G., Sir Henry 
Roscoe, F.R.S.; hon, treasurer: the Right Hon. Lord 
Avebury, F.R.S.; hon. assist. treasurer: Lady Lockyer, 


16 Penywern Road, S.W.; hon. secretary: Mr. C. 


Cuthbertson, pro tem. 


Admiral Sir Cyprian Bridge seconded the motion. In 
doing so he said that the officers of the Japanese navy 
had [frequently mentioned to him the satisfaction it was 
to them, and the benefit it had been to them, to have 
been brought up by officers of the British Navy. 

The resolution was agreed to. 

Sir J. Wolfe Barry moved :—‘‘ That the president, vice- 
presidents, and officers and the other members of the 
Guild mentioned in the provisional list be elected members 
of the general committee of the Guild.’’ He said that 
the movement must be looked upon as an educational 
movement, to educate the people at Iarge and the Govern- 
ment and political parties not to undervalue the great 
resources of science in the development of the kingdom. 
Much had been done, and he had only to look back on the 
progress of the nineteenth century to see how leading a 
part science had taken in the development of the nation. 
But everybody must admit that we must not rest and be 
thankful for what had been done. An immense amount 
remained. This country must not stand still. It had 
the most vigorous competitors, who brought all the pro- 
duct of science into the contest which they waged against 
us in so many industrial and social ways. The business 
of that guild would be, he thought, to urge everybody to 
go forward in hope, and we must not suffer ourselves to 
be left behind by the development of other nations from 
whom we might learn much. At the same time, he firmly 
believed that this country had nothing to fear if only it 
were true to itself. ; 

Major-General Sir J. F. Maurice seconded the resolu- 
tion, which was passed. 

Sir W. Ramsay moved a vote of thanks to the Lord 


Mayor. In doing so he said that in England we had 
a great deal of scientific ability. Much of it was 


organised, but its application to the affairs of the State, 
to the Army, to the Navy, to the service of the nation 
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at large, could be very much better organised than it 
was. The object of that guild was to attempt to effect 
that organisation, which was so much required. If that 
was so he was sure they would all agree that to promote 
the object of that guild was one of the most important 
tasks which the nation could undertake. He hoped they 
would all unite to promote that object and gain adherents 
for the guild, with the result that before many years we 
should be less of a disorganised rabble and more of an 
organised army than we were now. 


Dr. Robert Caird seconded the motion, which was 
heartily carried. 
NOTES. 
WE regret to announce that Prof. Ralph Copeland, 


Astronomer-Royal for Scotland and professor of astronomy 
in the University of Edinburgh, died on October 27, at 
sixty-eight years of age. 

Captain F. W. Huttox, F.R.S., curator of the Canter- 
bury Musenm, Christchurch, New Zealand, and president 
of the New Zealand Institute, died on October 27 while 
returning home by the R.M.S. Rimutaka at the con- 
clusion of a visit to England. He was sixty-eight years 
of age, and was elected a Fellow of the Royal Society in 
1892. 

AN interesting gathering of the old pupils of Mr. Francis 
Darwin, F.R.S., formerly reader in botany, was held in 
the botany school of the University of Cambridge on 
October 28, when his portrait, by Mr. W. Rothenstein, 
was presented to the botanical department by a body of 
subscribers, all formerly his pupils. To Mr. Darwin him- 
self was presented a handsome book containing autographs 
of his pupils. Speeches were made by members of the 
staff and by other botanists regretting the severance, after 
twenty-one years, of Mr. Darwin’s connection with the 
botanical department. 


AT a meeting of the general committee of the British 
Association held on Tuesday, Leicester was adopted as 
the place of meeting of the association in 1907 “by the 
following resolution, which was passed unanimously :— 
‘That having regard to the fact that no meeting of the 
Association has as yet been held in Leicester, the general 
committee decides to accept the cordial invitation from that 
town, and at the same time expresses its most hearty 
appreciation of the kind and conrtcous invitation from the 
city of Dublin, and ventures to express the hope that the 
invitation may be renewed at an carly date.” 


Ox Monday, October 30, a strong earthquake shock, 
lasting four seconds, was recorded at Catanzaro in the 
afternoon; and two earthquake shocks, one rather marked 
and the other slight, were ohserved at Monteleone in the 
evening. 

We have received a letter from Dr. Fanlds in which he 
replies to the review of his book on October 19 (supple- 
ment, p. iv). The more important part of his letter lies 
in the assertion that he had devised a method of classily- 
ing finger-prints. Where can an exact description of his 
method be found? His book contains only generalities 
about it, and his present letter goes no further. 


Av the annual general meeting of the Royal Society of 
Edinburgh, held on October 23, the following officers and 
members of council were elected :—President, the Right 


Hon. Lord Kelvin, G.C.V.O., F.R.S.; vice-presidents, 
lion. Lord M'Laren, Prof. Flint, Dr. R. Munro, Sir 
ohn Murray, -C. 6S RaRes sre Ro Ol Traquair, 
F.R.S., Prof. Crum Brown, F.R.S.; general secretary, 


Prof. George Chrystal; secretaries to ordinary meetings, 
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Prot. (DS J. Guinninahtna Res Gee Ge eelenottr 
treasurer, Mr. P. R. D. Maclagan; ctrator of brary and 
museunt, Dr. Alex. Buchan, F.R.S.; councillors, Prof. 
Andrew Gray, F-R.S., Dr. R. Kidston, FR-S., Dr. D: 
Notl Paton, Prof. John Chiene, C.B., Prof. J. Graham 
Kerr, Dr. W. Peddie, Dr. L. Dobbin, Prof. J. C. Ewart, 
Jor ie, 18s Ieee SPOR, HD IJ. |[,  WBrelbline, 
F.RES Pret Gye (abson, Prats] Paisuenen: 
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AN International Fisheries Exhibition, to include every- 
thing connected with the sea—either oceanographical or 
seu fisheries business—will be held at Marseilles under 
official control from April to October, 1906. The oceano- 
graphical part of the exhibition will illustrate the work 
of the principal hiological societies, marine zoological 
laboratorics, and similar institutions. The investigations 
of the Prince of Monaco will occupy a large room, and 
France, Germany, Portugal, the Netherlands, Norway, 
Sweden, America, Japan, and England will have separate 
spaces allotted to them. The practical and industrial side 
of fisheries in many parts of the world, as well as the 
products of the sea, will be represented. Applications for 


space will be received up to January 15, 1906, by the 
agents, Exposition de Marseille, 5 rue des Mathurins, 
Paris, who will also supply any further information 
required. 


MajoR-GENERAL Sin Cuarres Wirson, K.C.B., F.R.S., 
died on October 25 at Tunbridge Wells in his seventieth 
year. Trained as a soldier, his aptitude for work outside 
the routine of regimental duty soon led to his appoint- 
ment in directions in which his scientific attainments could 
be utilised. In 1858, when he was but twenty-two years 
of uge, he was appointed secretary to the North American 
Boundary Commission. From 1864-6 he was engaged on 
surveys of Jerusalem and Palestine, and for two years 
after this with the Ordnance Survey of Scotland, when he 
again left home to undertake the survey of Mount Sinai. 
This piece of work was followed by seven years as the 
director of the topographical department of the War 
Office. From 1876 to 1878 he was engaged on the 
Ordnance Survey of Ireland, and from 1886 to 1894 Sir 
Charles Wilson was the director-general of the Ordnance 
Surveys at headquarters. He was elected a Fellow of the 
Royal Society in 1874, and was twice president of the 
geographical section of the British Association, in 1874 
at Belfast and in 1888 at Bath. He served as a vice-presi- 
dent of the Royal Geographical Society from 1897-1902. 
Ile was the author of several works on those countries in 
the east where his surveying work was done, in addition 
to one or two well known guide-books. It is interesting, 
in view of the attention given in recent years to the 
cluims of geography to be included in the subjects required 
of urmy officers, to remember that Sir Charles Wilson, in 
his British Association address in 1874, spoke of the 
influence which the physical features of the earth’s crust 
have on the course of military operations, and of the 
consequent importance of the study of physical geography 
to all those who have to plan or take part in a campaign. 


A MEMORIAL bust of the late Dr. Joule was unveiled on 
October 28 at Sale, near Manchester. The ceremony was 
performed by Sir William Bailey, president of the Man- 
chester Literary and Philosophical Society, who delivered 
an address. In the course of his remarks, Sir William 
Bailey said that Joule was born in New Bailey Street, | 
Salford, in the year 1818. Ile studied under Dalton, who 
advised Joule’s father to send him, on the completion of 
hi> studies, to Sturgeon, the inventor of the soft iron | 
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magnet. Under his instruction Joule became a competent 
electrician, and the inventor of electric welding. Mr. 
Denny Lane was at the British Association meeting at 
Cork in 1843 when Joule read his first paper on the 
‘* Mechanical Equivalent,’? and he assisted Dr. Joule to 
drum up an unwilling audience of six people, of which 
he was one. Sir William Bailey compared, in one part 


of his address, the coal consumption from the year 184a 


to the present day. In 1840 the Britannia, 740 horse- 
power, Cunarder, used more than 43 lb. of coal, in 1862 
the Scotia used 34 Ib., in 1881 a steamboat used 2 Ib., 
and to-day the lowest consumption is 1 Ib. per horse- 
power per hour; much of this economy may fairly be 
credited to knowledge of the mechanical equivalent. 
There are about 13-500 British thermal units in a pound 
of good coal, and if there is no Joss in consuming it there 
would be a power equal to five horses obtained from it; 
but engineers know that the best engines under the most 
scientific conditions and skilful attention with boilers under 
the most skilled superintendence only give a duty of 
t horse-power for 1 lb. of coal. Joule invented electric 
welding in 1855. With a battery of six Daniel cells he 
succeeded in Iusing steel wires and uniting steel, brass, 
and platinum to iron. Again, his experiments proved that 
it takes { Ib. of zinc to Juse 1 Ib. of iron. Some portion 
of Joule’s library and apparatus is at the Manchester 
Technical School. 


Tne sixth annuul Huxley lecture of the Anthropological 
Institute was delivered on Tuesday, October 31, by Dr. 
John Beddoe, F.R.S., ex-president of the institute; the 
chair was taken by Prof. Gowland. The lecturer chose 
as his subject ‘‘ Colour and Race,’’ and dealt mainly with 
the problems of Central Europe and the British Isles. 
-\fter asserting the right of pigmentation to a high place 
among somatological data, Dr. Beddoe traced the history 
of the colour question, maintaining the correctness of his 
own methods as against those of Virchow and others; he 
showed, incidentally, that the latter gave incorrect results 
in certain areas. .\fter adverting to the influence of heat, 
humidity, and various kinds of discase in causing selection 
of brunettes in certain localities, he passed on to explain 
in detail pigmentation maps of Central Europe which he 
had prepared; fairness was shown to increase from south 
to north, both in Europe and the British Isles, but it was 
open to question whether in the latter case historical 
rather than climatic grounds were not mainly operative. 
On the map of Ireland the traces of invading races were 
strongly marked; but in England the Saxons had not 
exterminated the preceding races, as wus sometimes 
imagined. In conclusion, the lecturer asserted the proba- 
bility of a change in the direction of dark pigmentation in 
this country, due to the predominant influence of the 
proletariat. The Huxley memorial medal was then pre- 
sented to the by the president, and 
acknowledged by the recipient. 


lecturer suitably 


Ix an interesting article in the Times (October 25), some 
of the current theories on the etiology of the disease known 
as ** beri-beri’’ are reviewed. That of Dr. Hose, which 
ascribes the disease to the consumption of mouldy rice, is 
considered ta accord with the facts better than any other. 
It must, however, be admitted that in the opinion of those 
best qualified to judge, this dietetic theory cannot be 
maintained. At the same time, it would be well, in the 
present state of our knowledge, to examine critically all 
theories, and it is stated that experiments are being made 
at Cambridge, under Prof. Sims Woodhead’s direction, to 
test the truth or otherwise of Dr. Hose’s theory. 
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At a largely attended mecting of the Brighton and 
Sussex. Medico-Chirurgical Society held at Brighton on 
October 27, Sir Frederick Treves gave an address on the 
Army Medical Service. He pointed out that in the South 
African campaign the admissions to hospital were 746 per 
1000 on account of disease, and only 34 per 1000 for 
wounds. Our present medical department is totally in- 
adequate, and a sufficient reserve must be created. Sir 
Frederick concluded by pointing out what appeared to 
him to be needed to make the Army Medical Service as 
perfect as possible. The points were :—(1) The Director- 
General should be the head of his department and be 
responsible for its efficiency and economical administration ; 
(2) he should have direct access to the Army Council and 
Secretary of State; (3) he should have control of the money 
veted for the medical service; (4) the service remaining, 
as at present, ‘‘ under the supervision of the Advisory 
Board’; (5) an efficient Army Medical Reserve should be 
formed; {6) the combatant officer should have some 
knowledge of hygiene as applied to campaigning and 
barrack life, and a like knowledge, of a still more elemen- 
tary character, should be possessed by the private soldier ; 
(7) the Army medical officer should be vested with such 
authority and provided with such personnel as would enable 
him to carry out those sanitary arrangements in the field 
which experience had proved to he absolutely essential to 
secure the niitiniim loss of life from disease. 


Dr. J. Huser, of Parad, has sent us a separate copy 
of his paper on the formation of colonies in the ant Atta 
sexdens, from the Biol. Centralblatt, to which brief refer- 
ence has already been made in these columns. 


Tue annual report of the Geological Survey of New 
Jersey for 1904 includes an illustrated account by Mr. C. R. 
Eastman of the Triassic fish-fauna of New Jersey, pre- 


faced by a general popular dissertation on fossil fishes. 


This Triassic fish-fauna is singularly limited but remark- 
ably constant throughout the eastern United States, 
Virginia northwards, comprising only half a dozen generic 


types, of which four are severally represented only by a. 


single species. 

WE have received five numbers of the Proceedings of the 
U.S. Nat. Muscwn, the contents of four of which are 
devoted to the invertebrate faunas of America and the 
Philippines. New generic types of South American moths 


are discussed by Mr. H. G. Dyar in No. 1419, while other | 


new forms of the same are described by Mr. W. Warren 
in No, 1421. A revision of North American fleas, by Mr. 
C. F. Baker, forms the subject of No. 1417, in which the 
author directs attention to the circumstance that fleas 
infesting rats in the tropics are more near akin to those 
which attack man than is the case with the rat-fleas of 
cooler climates, and to the bearing of this fact on the pro- 
pagation of plague. Hymenoptera from the Philippines 
form the subject of No. 1424; while in No. 1425 Mr. 
W. H. Dall discusses the ‘* Universal Conchologist ’’ of 
Thomas Martyn, published in 1784, and the value of the 
technical names employed therein. 


Mccn interesting information with regard to scientific 
progress in fndia will be found in the report of the 
Madras Government Museum and Connemara Public 
Library for 1904-5, drawn up by Mr. E. Thurston, who 
recently returned to his charge after a period of 
furlough in this country. The scheme for a systematic 
ethnographical survey of India, recently sanctioned by the 
Government, enters largely into this report, Mr. Thurston 
pointing out the difficulties connected with making such 
a survey in a country of the size of India, and referring 
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unsatisfactury nature of the replies 
received from some of those who have undertaken to fill 
up papers connected with the subject. The museum is 
fortunate in having acquired the valuable series of pre- 
historic objects collected by Mr. R. B. Foote, late of the 
Indian Geological Survey, during his long residence in 


to the ~.mewhat 


Madras. It may interest numismatists to learn that 
certain ancient lead coins kept in a wooden cabinet 
cenelosed in an iron safe were found to be reduced to 


powder, the metal having becn converted into carbonate. 

WeE have received separate copies of two papers by 
Francis Baron Nopesa, the one from the Gvological 
Magazine for July, and the other from the Annals and 
Magasine of Natural History of the same date. In the 
former the author describes, with a restored figure, a 
large portion of the skeleton of a large carnivorous dino- 
saur from the Oxford Clay of Oxford in the collection 
of Mr. J. Parker of that city. In place of referring this 
splendid specimen to the well known genus Megulosaurus, 
Baron Nopesa considers that it indicates a genus apart, 
and he identifies it with Streptospondylus, typified by a 
few vertebra and limb-bones in the Paris Museum from 
the Kimeridgian of Havre. .\mong other peculiarities, the 
Oxford dinosaur is stated to differ from Megalosaurus in 
possessing four (in place of three) hind-toes. It may be 
mentioned in this connection that Phillips, in his descrip- 
tion of the typical species of the last named genus, ex- 
pressly stated that he was uncertain whether there might 
not have been a fourth hind-toe. In the second paper the 
author gives a new interpretation of the problematical fossil 
IKerunia, from the Egyptian Eocene, which has been re- 
ferred by one authority to a cephalopod and by a second 
to a hydractinian polyp. According to the author, both 
these authorities were to a certain degree right, for he 
regards Kerunia as a hydractinian in which a cephaloped 
took up its residence (symbiosis). The union of the two 
organisms was apparently so intimate that while the 
encrusting zoophyte undertook the construction of the shell 
of the mollusc, the latter controlled to a certain extent 
the growth of the zoophrte. 

A reTURN has been published, we learn from the Pionecr 
Mail, regarding the measures adopted for the extermination 
of wild animals and venomous snakes during the year 1904. 
The total mortality among human beings reported to have 
been caused by wild animals was 2157, against 2749 in 
1903. The most noticeable decrease occurred in Madras 
and the United Provinces, namely, from 435 and 404 in 
1903 to 237 and 193 in 1904 respectively. In the Central 
Provinces (including Berar), also, there was an appreciable 
decrease—from 470 to 351. The destruction of human lile 
by tigers in 1904 was smaller than in the previous year, 
the number being 786 against 866. .\s usual, the greatest 
mortality occurred in Bengal. The year's returns show a 
marked decline in the number of deaths caused by wolves 
—from 463 in 1903 to 244 in 1904, the decrease occurring 
principally in the United Provinces, where the mortality 
from this cause fell from 278 to 90. It is pointed out that 
the number of wolves destroyed in the United Provinces 
has fallen from more than 1200 in cach of the years 1902 
and 1903 to 650 in 1904; and the belief is expressed that 
this points to a genuine decrease in their numbers. ‘The 
mortalily from snake-bite rose from 21,827 to 21,880. It 
is reported that in the Seoul district of the Central 
Provinces anti-venin was used with success in two cases, 
and the question of introducing more generally the treat- 
ment of snake-bite by potassium permanganate is under the 
consideration of the local Government. The total number 
of snakes killed was 05,375. 
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Dr. L. Cockayne contributes a short article on the far 
north of New Zealand to the Young Man's Magazine 
(August 1). The narrow strip of land Iving north of the 
thirty-fifth parallel is for the most part a barren waste 
traversed by a few diggers of kauri gum. A belt of man- 
groves lines the estuary in Rangaumu Bay, and about 
North Cape are found the purple-flowered composite, 
Cassinia the crimson-flowered ['erenica speciosa, 
and the curious leafless parasite Cassythia paniculata. 
Especially interesting is the Reinga, a rocky mass jutting 
out into the sea, whence, according to Maori lore, the 
Maori spirits took their final leap into the unseen world. 


aqinocna, 


Ir is interesting to find, as noted in the .lgricultural 
News (September 9), that the new Barbados varieties of 
sugar-cane, known as B208 and B1i47, have yielded good 
results in Queensland; the latter seems to be especially 
hardy and proof against [ungoid attacks. A remedy is 
suggested in connection with an unsatisfactory shipment 
of mangoes that the decay which is caused by fungi or 
bacteria acting on the bruised surface of the fruit may 
be in some measure prevented by immersion in a weak 
solution of formalin; it is said that with due precaution 
the formalin does not spoil even such delicate fruit as 
strawberries. 


Ar the beginning of this year an improvement was 
effected in the general style of the Indian Forester, and 
now, owing to the departure of two members of the con- 
trolling committee, a more permanent arrangement for 
a board of management, presided over by the Inspector- 
General of Forests, has been established. Mr. E. P. 
Stebbing, who continues to act as editor, discusses in the 
August number the pros and cons of fire protection in 
teak forests, and concludes with the recommendation to 
consider how fires can be controlled so as to yicld the 
maximum benefit with a minimum of damage. He also 
furnishes the life-history of a cecidomyid fly which pro- 
duces galls or pseudo-cones on Pinus longifolia. Mr. 
E. M. Hodgson presents an interesting account of the 
arrangements for fire protection in the Mandui range, Surat 
district. 


Ix Bulletin No. 26, Bureau of Government Laboratories, 
Manila, Dr. Richard Strong gives an admirable survey of 
the clinical and pathological significance of the Balantidinm 
colt, a protozoon parasitic in man and swine, and causing 
diarrheea and pseudo-dysentery. 


Tue contents of the Bulletin of the Johus Hopkins 
Hospital for October (xvi., No. 175) are chiefly devoted 
to medical subjects, but include an interesting summary 
of our present conceptions as to the cause of the heart 
beat by Mr. E. G. Martin. 


Tue Journal of Anatomy and Physiology with the October 
number commences its fortieth volume, and Sir William 
Turner, F.R.S., who has been an associate editor since 
its foundation, contributes a preface. The size of the 
page has been much enlarged, which, it is hoped, will be 
more advantageous for the reproduction of drawings. 
The number contains ten important articles and several 
excellent plates. 


Tue papers in the October number of the Journal of 
Hygiene (v., No. 4) maintain a high standard. Among 
others, Dr. H. S. Willson writes on a new process for 
the isolation of the typhoid bacillus from water by means 
of precipitation with alum, Mr. Crofton on anti-bacterial 
sera, Mr. de Korté on a sarcosporidinm of a monkey, Dr. 
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Graham-Smith on a piroplasma parasite of the mole, Dr. 
Nuttall on the prevalence of anopheles, Dr. Harden on the 
chemical action on glucose of the lactose-fermenting 
organisms of faces, and Dr. Haldane on the influence of 
high air temperatures. 


ATTENTION is directed in the Enginecring and Mining 
Journal, of New York, to the remarkable developments at 
Mount Morgan, Queensland, whereby the mine olf that 
name is being converted from a great gold mine into a 
copper mine. Diamond-dril] borings have revealed large 
bodies of copper gold ore below the previous openings in 
the gold ore sufficient to warrant the erection of smelting 
works capable of treating 10,000 tons of ore monthly. 


Ar the first meeting of the autumn session of the 
Institution of Mechanical Engincers, an interesting paper 
on the manufacture of cartridge-cases for quick-firing guns, 
by Colonel L. Cubillo and the late Mr. A. P. Head, was 
submitted. The object of the paper was to describe the 
new plant recently completed at the Royal Spanish Arsenal 
at Trubia, Spain, for the manufacture of brass cartridge- 
cases from 3 inches to 6 inches in diameter. 


A STRIKING photograph is reproduced in Engineering 
of October 27 showing the extraordinary erosive effect of 
the discharge from the Assouan dam. The whole of the 
water of the Nile passes through sluices in the face of 
the dam. These sluices are at different heights, so that 
water is never discharged under a head of more than 
29-5 Leet, which limits the velocity of discharge to Iess 
than 35 feet per second. Even at this velocity, however, 
| the water has proved capable of lifting a boulder, weigh- 
ing more than 60 tons, out of its natural bed in apparently 
solid rock, and hurling it back against the dam. 


Tue following method, requiring only a scale and a 
pair of dividers, for the measurement of angles is given 
in the Engineer. Suppose the length of an arc of go° to 
be 90 mm., the length of the radius of the corresponding 
arch will be 180/7=57-3 mm. Every millimetre, there- 
fore, measured as an are struck with this radius  corre- 
sponds to an angle of 1°. For example, if an angle of 
33° is required, describe an arc of 57-3 mm. radius and 
mark off upon it with a pair of dividers 10 mm. three 
times, and finally 3 mm. for the odd 3°. The method is 
equally applicable to British measures if the standard 
radius is taken at 5-73 inches, when the degree corresponds 
to one-tenth of an inch. 


THe October issue of the Journal of the Franklin 
Institute, of Philadelphia, contains an account of the in- 
vention and development of the telautograph. Electric 
transmission of handwriting has received attention ever 
since telegraphic transmission of printed characters was 
effected. Prof. Elisha Gray exhibited a telantograph at 
Chicago in 1893, but ecst and difficulty of manufacture 
led to its abandonment. ‘The instrument has been brought 
to its present state chiefly through the experimental work 
of Mr. G. S, Tiffany. It is a variable current instrument 
with several interesting features, including what may be 
termed a straight line D’Arsonval movement, which is 
used to work the receiver. <A large number of private line 
telantographs are now in actual use in the United States. 


In a series of papers in the Proceedings of the Royal 
Society of Victoria (n.s., vol. xviii., part i., August) 
Messrs. Thiele, Chapman and Ilall add to the knowledge 
of the Palwozoic rocks and fossils of Gippsland. A series 
of graptolites, including both some new forms and severak 
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well known British species, mark the Ordovician age of 
certain black slates; a new species of Receptaculites comes 
from Silurian rocks, while some Devonian fossils are re- 
described. 


Tue frequent association of the acid igneous rock 
granophyre with the basic gabbro has attracted the atten- 
tion of many geologists, and two explanations have been 
offered—({1) that the two rocks have been differentiated, 
during slow consolidation, out of a uniferm magma of 
intermediate composition; and (2) that one of them repre- 
sents the unaltercd original magma, while the other has 
been formed by part of it absorbing and assimilating 
foreign material. Mr. R. A. Daly, of the International 
Boundary Commission, describes (Amer, Journ. Set., 4th 
ser., vol. xx., No. 115, September) cases he has observed 
in British Columbia and elsewhere which appear to him 
to prove conclusively the second theory to be correct. 
Gabbro-sills, intrusive in a quartzite, have been converted 
into an acid rock along the upper contact by absorption 
of silica from the quartzite, the other rock constituents 
retaining very nearly their original proportions. 


We have received the report on rainfall registration in 
Mysore for 1904 prepared by Mr. J. Cook, director of 
meteorology in that province; it contains valuable statistics 
relating to the seasonal and geographical distribution over 
that extensive area. The number of Government stations 
is now 201; but with regard to a few of the stations the 
director has to lament cutpable inattention on the part of 
the officials concerned, who have altowed the gauges to lie 
for months without being suitably fixed. Among the heavy 


fafls in twenty-four hours may be specially mentioned 
20:67 inches in June, in the Shimoga district, and 
13-70 inches in July, in the Kadur district. The geo- 


graphical distribution is plainly exhibited by two maps, 
one for the year 1904, and another showing the average 
for thirty-five years, 1870-1904; the abnormality of the 
distribution owing to the faiture of the north-east 
monsoon rains is strikingly represented. The thirty-five 
years’ average for the whole province is 37-12 inches; the 
average for the Kadur district is 74-26 inches, and for the 
Chitaldrug district 21-46 inches. 


Prof. STouT’s paper on ‘‘ Things and Sensations,’ read 
to the British .\cademy in May, has been published by 
Mr. Henry Frowde. Prof. Stout maintains that the 
problem for philosophy is not, Is there an external world? 
but What is the external wortd, and how do we know it? 
He points out that in one aspect the thing and its sensible 
appearance are regarded as entirely one, and in another 
aspect as separate and independent. Ile rejects the solu- 
tion that the sensible appearance is merely the thing itself 
appearing, cxamines hastily but suggestively the views 
of Locke and Kant, and comes to the conctusion that there 
is an actual existence other than sensation. ‘This he calls 
the independent not-self, and he describes it as not un- 
knowable and as not matter, but only one constituent of 
the complex unity which we call matter. In the concluding 
section of his admirable essay he argues that we must 
apprehend this independent not-self as another self, or as 
a partial aspect of another self more or less like our own. 


Tue fifth volume of the new series of the Proceedings 
of the Aristotelian Society has been published by Messrs. 
Williams and Norgate at 10s. 6d. net. The volume in- 
cludes the papers read before the society during the session 
1904-5, an abstract of minutes of the proceedings, and the 
report of the executive committee. 
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THE first two parts of a ‘‘ Three Years’ Course of 
Practicat Chemistry,’’ by Messrs. George H. Martin and 
Ellis Jones, science masters of the Bradford Grammar 
School, have been published by Messrs. Rivingtons at 
1s. 6d. each, The second part, dealing with the work of 
the second year of the course, was originally published 
privately, and was reviewed in our issue for December 1, 
1904 (vol. Ixxi. p. roo). An introduction to each volume 
has been provided by Prof. J. B. Cohen. 


Amoxe the artictes in the current number of the 
Quarterly Review is one dealing with the aborigines of 
Australia, written by Mr. Andrew Lang. This article 
reviews the work of the chief observers of the primitive 
peoples of Anstralia, examining exhaustively the researches 
of Mr. A. W. Howitt, Mr. F. J. Gillen, and Prof. Baldwin 
Spencer. Mr. Lang differs from all these on some points 
of theory, though he is profuse in his admiration of the 
matter and manner of their work, except as regards 
linguistic and philological research, The hypothesis put 
forward by Mr. Lang is the converse of that apparently 
entertained by Messrs. Spencer and Gillen. To quote the 
concluding paragraph of the article:—‘‘ they probably 
regard the Arunta lack of religion as primitive, just as 
they think the totemism of the Arunta most archaic. 
They do not indulge in the comparative method in either 
case; and it is the comparative method that leads us to 
our conclusions.’? The same number of the review con- 
tains an article on food supply in time of war. 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN NOVEMBER :— 


Nov. 3. 13h. 35m. to tgh. 56m, Transit of Jupiter's Sat. ITT. 
(Ganymede). 
yy 5 oh. 59m. to 12h. 4m. Moon occults s Aquarii 
(mag. 4'8). 
» 9. 15h. 52m. to 16h. 51m. Mecon occults » Pisctum 
(mag. 4°7). ; 
413. 6h. 35m to 7h, 16m. Moon oceults a Tauri 
(mag. Ir). 
313. 9h. 7m. Minimum of Algol (8 Persei). 


14-16. Epoch of Leonid shooting stars (Radiant 151° + 23°). 
15. Venus. [luminated portion of dire = 0'930. Of 
Mars =0°879 


a” 


” 


416. gh. 56m. Minimum of Algol (B Pe rsei). 

3 17-21. Epoch of Andromedid shooting s'ars, with probable 
maximum November 18 (Radiant 25° +43°) 

», 20. Saturn. Major axis of ring =39'62, Minor axis 
Os: 

3) 23 2th, Jupier in opposition to the Sun. 

5,24. Sh. Venus in conjunctivn with the Moon. Venus 
Bad2 co: : P 

5, 26. 17h. Mercury at greatest elongation, 21° 41’ E. 

4 27. 8h. Mercury in conjunction with the Moon. 


Mercuiy 6° 33’ S. 


WAVE-LENGTHS OF StLictum Lixes.—Because of their 
especial utility in  radial-velocity determinations, Prof. 
Frost and Mr. J. A. Brown have re-measured the wave- 
lengths of the silicium lines at AA 4553, 4568, and 4575, 
which were simultaneously identified by Sir Norman 
Lockyer and Mr. Lunt, and designated “ group iii.’’ by the 
former observer. 

The three spectra measured in this new determination 
were obtained by passing a strong spark between poles 
containing metallic silictum and titanium, the sharp 
titanium lines providing useful standards of wave-length 
in the subsequent calculation. As a titanium line occurs 
near enough to the silicium line at A 4553 to interfere with 
the measures of the latter, only those photographs were 
used on which the faintness of the other titanium lines 
showed that this possible source of error might be 
neglected. 

As a result of this research the following values were 
obtained for the wave-lengths sought:—A 4552-64, 


18 
A 4507-40, LA 4574-70 The value. obtained hy previous 
observers are given below tor comparison :— 
a a rN 

Gill (from stars) ae 4552°79 ... 4567°990 . 4574 68 
MeClean (from stars) ... 4552 6 4507 5 2 457405 
Lockyer (spark) coer aa eS) 43638°'0 4574°9 
Exner and Faschek (spark\.. 4552 75 Ae els) aan dleyAyS) 


fhe importance of having the exact wave-lengths of 
these lines in stellar radial-velovity determinations is shown 
by the differences which would he introduced into Prof. 
Frost's recent work on the Orion stars by the change from 
Exner and Haschck's values, as given above and previously 
used by Prof. Frost, to the new wave-length values. 
They are as [follow :— 


Correction (Frost and Brow..— Exner and Haschek) 


A Ina In kilometres 
4553 ~o'1t4 tenth-metres =-7°51 
4508 -0°053 » - = -— 3°48 
4575 ~o'1a9 ihe 

Report or THE YERKES OpseRvaToRY.—Prof. Hale's 


report of the work performed at the Yerkes Observatary 


during the year ended June 30, 1904, has just been re- 
ceived, and shows that, during that period, neither the 


results obtained nor the private pecuniary support accorded 
to the institution fell below the average of previous years. 

Yhe Carnegie Institution of Washington has renewed 
the grant of sooo dollars made to the observatory for the 
previous year, and the money is to be employed in further- 
ing the investigations of stellar parallaxes, the observations 
of variable stars, and the reduction of the solar photographs 
obtained with the spectroheliograph of the Menwood 
Observatory during the years i892-s. 

The Snow telescope, which was destroyed by fire in 
December, 1902, has been rebuilt from a gift of 10,000 
dollars made by Miss Snow, and has since been erected 
at the Mount Wilson Solar Observatory. 

A gift of a further 10,000 dollars from the Carnegie 
Institution provided for an expedition, for solar research, 
to Mount Wilson, where an independent observatory has 
since been erected under the direction of Prof. Hale, who 
thus severs his more immediate connection with the Yerkes 
Observatory. 

The Bruce telescope having an aperture of 10 inches and 
a focal length of 50 inches has now been completed, and, 
under the direction of Prof. Barnard, is yielding splendid 
results. This tclescope gives sharp definition over a field 
about 9° in diameter. 

The 4o-inch refractor is used for the Rumford spectro- 
hehograph, the Bruce spectrograph, and several other 
attached instruments, and continues to give increased satis- 
faction. 

After describing the above, Prof. Hale gives a somewhat 
detailed account of the excellent work performed in each 
department, and thereby shows what an important place 
in the astronomical world is filled by the Williams Bay 
observers and observatory. : : 


ORSERVATIONS OF JUPITER’S SiXTH SATELLITE. ~The 
results of a series of photographic observations of Jupiter’s 
sixth satelite, made at Greenwich with the 30-inch re- 
flector of the Thompson equatorial during August, 
September, and October, are published in No. yo51 of the 
Astronomische Nachrichten. ‘Thirteen photographs were 
obtained on eight nights, and the time and length of each 
exposure, and the position angle and distance determined 
therefrom, are given in the table published. So far as 
possible, the two latter quantities have been compared 
with those given by Dr. Ross's ephemeris which appeared 
in No. 4o42 of the Istrenomische Nachrichten, and the 
differences are appended. 

in order to facilitate the measuring process, the over- 
exposed image of Jupiter, on each plate, was reduced with 
ferricyanide of potassium, Icaving an easily measurable 
reversed image, but the present results are to be considered 
as only provisional. 


Tne SreciReM OF NovA Pexsti No. 2-—No. 3, vol. Ivi., 
of the Harvard College Observatory Annals contains a 
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detailed yvéstame of the spectroscopic results obtained at 
the observatory in connection with Nova Persei No. 2. 

Particulars of the photographs obtained are first given, 
and then each plate is discussed in order, and a descrip- 
tion of the spectral changes and of the principal lines in 
the spectrum given. Special remarks are made in refer- 
ence to any peculiar appearance or changes in the spee- 
trum, such as took place when the star was rising to its 
maximum brightness und subsequently when its magnitude 
was oscillating. In this connection an interesting com- 
parison is drawn between the changes which take place 
in the spectrum of Mira Ceti during the light-variations 
of that star and those which were observed in the Nova 
spectrum. From this comparison it is deduced that both 
in the case of Novw and variable stars of long period the 
hydrogen line's do not become bright until the star has 
attained a large portion of its light. 


Repuction Parnes FoR EovatoriaL Opservations.— 
Appendix No. 3 to vol. iv. of the Publications of the U.s. 
Naval Observatory contains a series of tables for the re- 
duction of equatorial observations. 

These tables have been compiled by Mr. C. W. Frederick, 
who, in the introduction to them, develops the formule 
for the construction of the tables of differential refraction 
for micrometer observations made with an equatorial, 
describes a method of determining the instrumental con- 
stants, and explains the use of the six tables included in 
the work. 

The first three tables show the corrections for differential 
refraction, for the latitude of the Washington Observatory, 
to be applied separately according to the method of observ- 
ation pursued. 

Tables iv., v., and vi. give the instrumental constants 
of the 26-inch equatorial, of the Naval Observatory, for 
use under analogous conditions. 


PHOTOGRAPIIC STAR CATALOGUE.—From a communication 
made by M. Leewy to the Paris Academy of Sciences, we 
learn that the first volume of the ‘‘ Catalogue photographique 
du Ciel’? has been published by the Bordeaux Observatory, 
relating to the region dec. +16° to +18°, which they 
undertook to observe. This volume contains the rectilinear 
coordinates of 49,772 stars, and completes the set of four 
similar publications undertaken by the French observatories 
(Algiers, Paris, Toulouse, and Bordeaux) as part of the 
international cooperative scheme (Comptes rendus, 
October 9). 


GEOGRAPHY UP THE BRITISGSISSOC TT [Oe 
| arranging the programme of work for the South 

African mecting, the organising committee of Section E 
tried ta secure papers summarising the geographical con- 
ditions of the ‘* subcontinent,’’ as it is locally catled, or 
those dealing with general gvographical problems. The 
number of papers by South Africans was smaller than 
might have been expected, the local committee discovering 
that geography wus the subject for which it was most 
difficult to secure papers. South Africa is in the position 
of having many specialists interested in geographical 
aspects of their specialisms, but has as yet no geographers 
giving all their time and energy to the subject. 

In spite of this, the programme of the section was a 
full one, and it would have been difficult to dispose of 
more business than was accomplished. 

It will be most convenient to consider first those papers 


which deal with Africa. 

Mr. H. C. Schunke flollway, vice-president of the 
section, communicated a paper on the outlines of the 
physical geography of the Cape Colony. This was illus- 


trated by a new orographical map specially prepared by 
the Surveyor-general, Mr. Cornish-Bowden, showing con- 
tour lines at 1500, 3000, 4oo0, 6000, and 8000 fect. Un- 
fortunately, sufficient data for plotting the s00-feet contour 
line—one of the most interesting of all—do not exist; and 
even the lines shown on this map are only approximations. 
Here, at the outset, the lack of a gaod topographical 
map wus bewailed, and throughout the wanderings of the 
members in South Africa this deficiency was felt at every 
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turn. Mr. Schunke Hollway traced the first efforts to 
obtain levels, and showed how the railway surveys had 
been the chief means of securing the knowledge we 
possess of relief. He then discussed the natural divisions 
of the Cape Colony, distinguishing (1) the coast, and (2) 
the Orange River basin. The coast, varying from So miles 
to 170 miles wide, he divided into (a) the eastern region, 
a narrow tract of land which rose in terraccs from the 
sea, east of the south-east sweep of the Sneeuwbergen, 
Tandjesbergen, and Bankberg ranges, to where it dipped 
into the Fish River, and along that river to the sea; 
(b) the south-western region, which nearly coincided with 
the folded mountain belt, and stretched as a narrow zone 


of mountains not more than 85 miles wide from the | 


Olifants River in the west to the Fish River in the east; 
(c}) the lower Karroo region, a comparatively narrow strip 
of land between the southern mountain belt and the water- 
shed, which extended from Uitenhage and Somerset East 
to the north end of the Bokkeveld WKarroo, south of 
Calvinia; (d) the north-west coast region, which lay 
between the Olifants and the Orange rivers. The Orange 
River region consisted broadly of a hollow plain which 
sloped gently from east to west, with but few isolated 
ridges and hills scattered over its surface. It was 1000 
miles long, rose to more than 3000 feet within So miles 
of the coast, and remained above this height for 250 miles 
in width. Seen from the tableland, the Roggeveld and 
other bordering mountains seemed insignificant, but seen 
from the Kkarroo the escarpment presented the appearance 
of a magnificent mountain range. This rose to the 
Drakensbergen or Kahlamba mountains in the east, 180 
miles of which lay within the colony, with an average 
ridge level of Sooo feet. In the west, valleys containing 
settlements at more than 6000 feet were to be found. .\fter 
a detailed cxamination of each region, its economic con- 
ditions were briefly discussed, and their relationship to 
rainfall pointed out. 

Vhe physical geography of the region further north was 
discussed in Mr. Tudor Trevor’s paper on the physical 
features of the Transvaal. He divided the country 
into :—(1) the plateau country or High Veld; (2) the slopes 
of the plateau locally called Banken; and (3) the basement 
country locally called Low or Bush Veld. These were sub- 
divided as follows :— 


Square Per 
, e z miles cent 
flich Veld.. . True High Veld ... 14, OOO mana 207 
Middle Veld... cps phe LHS) ar, GCE) 
Outliers (Zoutpansberg and 
Waterberg) aa 4,400 ... 3°7 
Total So) COmmans2 4 
Slope Country ... Main Slope... ... ... ... 19,700... 16°7 
Outliers (Zoutpansberg and 
Waterberg) C/o OC mens 
Total Br) NOB ag BSte) 
Low Veld ... 52,000 ... 44°6 
Total Perl eo 


He described the water systems and pointed out the 
absence of alluvial deposits, and directed attention to the 
steady diminution of the water in springs in recent historic 
times, 

Mr. F. S, Watermeyer dealt with a wider area in his 
geographical notes on Africa south of the Limpopo. He 
gave a brief historical sketch of the cartography of South 
Africa, a summary of the history of its population, and 
un account of the physical features and climatic conditions, 
especially with regard to the influences on the develop- 
ment of pastoral and agricultural pursuits. 

Mr. C. Stewart, Government meteorologist, communi- 
cated at Cape Town a paper on the climate of South 
Africa. The uniformity of mean annual temperature was 
pointed out—the Royal Observatory, Cradock, Bloemfon- 
tein, and Johannesburg being all about 62° F.—the 
higher altitude neutralising the lower latitude. The mean 
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temperature curve was at a maximum in February; it 
fell rapidly until June, slightly to July, and rose with 
a peculiar Hattening in September to the maximum. The 
minimum of the year occurred in a cold spell in July. 
Yhe flattening in September was associated with an increase 
in the cloud curve coincident with the change in the prevail- 
ing winds from north-west in .\ugust to south in September. 
As to rainfall, there were three regions :—(1) the south- 
West Winter rain region; (2) the small area in the south 
of constant rains; and (3) the east, with summer rains. 
Rain came with north-westerly winds in the west, with 
south-westerly winds in the south and east, and sometimes 
with north-easterly winds in the cast. 

Remarkable winds, locally called ‘‘ Berg winds,’’ blew 
from the plateau at right angles to the coast and raised 
the temperature. .\¢ Port Nolloth they blew when de- 
pressions were commonest in South .\frica—from autumn 
through winter to spring—and made it warmer in winter. 
The storms of South Africa were associated with A de- 
pressions, and so were similar to those of southern 
Australia. 

Mr. Hutchings read a paper on the indigenous forests of 
south Africa. He divided them into:—(1) the dense 
evergreen indigenous forests of which yellow-wood was the 
chief species, commonly called the yellow-wood forest; 
(2) the open timber forest, which generally occupied drier 
country than the yellow-wood forest, and was of inferior 
type, though it might contain trees of first importance, such 
as the cedar forest of Clanwilliam and the Rhodesian teak 
(Afselia cunansensis) forest of Wankie ; (3) the scrub forests 
of the dry, hot coastlands and portions of the interior, 
where the rainfall was scanty and uncertain. There was 
no timber of large size in the scrub forests, and not much 
in the open timber forests. The yellow-wood forests were 
found in the rainy regions of the south coast, where they 
appeared as dense evergreen woods disposed in two storeys. 
The lower storey was formed by stinkwood, assegai, hard 
pear, ironwood, &c., and the upper storey by the large 
yellow-wood trees, which attained the stature and 
dimensions of the largest oak trees in Europe. For 1200 
miles from Cape Town to the north-east Transvaal the 
species remained much the same, but in the Rhodesian 
forests most of the trees were deciduous and of different 
species to those of the yvellow-wood forest. 

Major Stevenson Hamilton, warden of the game pre- 
serves, Save an interesting account of the past and present 
distribution of game in the Transvaal, and of the attempts 
which were being made, with gratifying success, to prevent 
its extermination. 

Two papers dealt with Africa as a whole. Mr. J. Bolton 
discussed the boundaries and areas more particularly of 
British colonies and protectorates. The boundary treaties 
and agreements which have resulted in boundary surveys 
were specially treated, as these surveys are almost the 
only pieces of scientific map-making in the continent. 

Messrs. Herbertson and Waite showed a new map of 
the annual rainfall of Africa, based on all available data. 

Two papers were communicated on surveying and 
mapping. The triangulation of the gold fields was de- 
scribed by Mr. van der Steer, who had helped Mr. Melville, 
vice-president of the section, to carry out the triangulation 
of the central and most important section. This paper will 
be published in full in the Journal of the Institute of Land 
Surveyors of the Transvaal. 

Colonel Johnston, late director-general of the Ordnance 
Survey, gave a very clear account of the history and work 
of the survey, and described the various maps which it 
issues, illustrating his remarks by specimens and by lantern 
slides. He pointed out the various advantages to be derived 
from a topographical survey of South Africa, and showed 
that it need not be so expensive an operation as was 
commonly supposed. 

There were very few papers dealing with geographical 
exploration, At Cape Town Mr. L. Bernacchi lectured on 
the results of the National Antarctic Expedition with the 
Discovery, in which he paid special attention to the mag- 
netic and meteorological results. Mr. Ferrar, another 
member of the expedition, gave an evening lecture at 
Pietermaritzburg on the same subject. A paper on the 
voleanic Gough Island, by Mr. Rudmose Brown, of the 
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Scottish Antarctic Expedition, was read at Cape Town. 
Two new buntings, a rieh marine fauna, and three new 
species of plants were obtained. The desirability of further 
exploration from South Africa was pointed out. In the 
course of the diseussion it was suggested that a meteor- 
ological station on Gough Island might be of use to South 
African weather services. Mr. Yule Oldham gave a 
summary of the history of the diseovery of the coasts of 
Africa, illustrated by an admirable selection of lantern 
slides of contemporary maps, showing the various stages 
in the progress of discovery. The proceedings at Johannes- 
burg were opened by Mr. Douglas W. Freshfield, who de- 
scribed the Sikhim Himalayas, and the route followed by 
our troops towards Lhasa; this was the only other record 
of travel. Mr. Freshfield delivered one of the evening 
leetures at Durban, choosing for his subject ‘‘ Mountains.” 

Some interesting discussions took place on questions of 
physical geography at a joint meeting with the geological 
section, an account of which will shortly be published. 
At Johannesburg, Prof. Davis, of Harvard, communicated 
a paper on the geographieal eyele in arid areas—a dedue- 
tive essay bused on observed facts. Starting from sugges- 
tions in Prof. Passarge’s great work on the Walahari 
Desert, he traced the probable sequenee of land forms in an 
clevated and arid region rarely subjected to water erosion, 
illustrating his remarks by admirable blackboard sketches. 
He pointed out that, starting with a rough, uneven land, 
the oceasional water erosion would not be related to sea- 
level, and at an early stage the depressed areas would be 
slowly filled up, forming lakes of rock waste. In course 
of time, the slopes would be so worn down and adjacent 
basins so filled that one communicated with its neighbour. 
Ultimately a large ‘‘ integrated ’? basin would be formed; 
wind action would increase with smoothness, and might 
even transport waste outside arid area. This would waste 
the whole surface and reduce it to a common level, and 
wearing away by wind might even lower the surface below 
sea-level. It was suggested that wind erosion might 
explain the pans of the Transvaal, the origin of which had 
oecasioned considerable speculation. 

Two papers were of special interest to teachers of geo- 
graphy. Captain Ettrick W. Creak, F.R.S., vice-president 
of the seetion, maintained that the use of globes was 
essential in teaching geography, and that systematic lessons 
should be given with globes. 

Mr. J. Lomas showed how exeursions could be used in 
teaching geography, and illustrated his points by views 
taken on some exeursions which he had condueted. 

The committee of the seetion asked for the re-appointment 
of the committees on researches in the Indian Ocean, and 
on the local names given to geological and topographical 
features in different parts of the British Isles. They, along 
with sections B, C, and E, asked for the appointment of 
a committee to report on the quantity and composition of 
rainfall and the discharge of lakes and rivers in different 
parts of the globe. 

The whole journey from England to the Vietoria Falls 
and back may be regarded as the longest, most interesting, 
and most profitable geographical excursion ever made by 
the section. This has been described in Narure by another 
pen, and so need not be reeapitulated here. In South 
Africa the most elaborate special exeursions were those 
arranged by the geologists, and the long trek from Pretoria 
to Mafeking. These permitted members to see the country 
more intimately than was possible from the train. The 
thanks of those geographers who were allowed to take 
part in thesc must be recorded. 

Since the above was written, the sad news has come that 
the president of the section, Admiral Sir William Wharton, 
died at Cape Town on Thursday, September 28, after a 
short illness. The value of the proceedings in this section 
was greatly increased by his intimate knowledge of many 
parts of the world, by his keen interest in all geographical 
problems, and by the genial way in which he induced those 
present to take part in the discussions. An aecount of his 
career was given in Nature of October 12 (p. 586), but the 
writer may be permitted to say how very mueh the success 
of the meetings of the geographical section was due to the 
president, whose loss will be deeply deplored by all who 
were privileged to come in contact with him. 
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THE CHELSEA POWER STATION. 


“THE development of electrie traction as applied to rail- 

ways in Great Britain is about to make one more 
step forward with the eleetrification of the underground 
railways in London, and as this scheme is almost com- 
plete, « short deseription of the power scheme may be 
of interest. 

In most large power schemes that have been completed 
during the last few years, it has not always been con- 
venient to place the main power station near the centre 
of the system of power distribution, owing to cost of 
ground, &c., but this diffieulty is got over by employing 
a number of small distributing stations which are con- 
veniently situated in the area of supply, and are supplied 
with power from a large main generating station. 

The main gencrating station of the underground electric 
railway will supply the entire power necessary for the 
working of the Inner Cirele, whieh it is working in eon- 
junction with the Metropolitan Railway Company’s station 
at Neasden, and for the whole of the Distriet Railway. 
It will also furnish power to the Baker Street and 
Waterloo, and the Great Northern, Piccadilly, and 
Brompton tube railways on their completion. 

Coal for the boilers’ furnaces is lifted out of barges by 
two large cranes, each working a 27-ewt. grab bucket, 
which deposits it in a holder where it is automatically 
weighed. From the holders the coal is earried by means 
of automatic conveyors to the eoal bunkers, which are 
situated in the top of the boiler house immediately over 
the boilers. ‘he coal falls from these through chutes to 
automatie stokers as required, and as the ash aceumulates 
beneath the boiler furnaees it is removed by means of an 
ash railway. Thus the handling of the coal is almost 
wholly automatic from the moment the eoal leaves the 
barges until it is returned to the barges as ash. 

The boiler house consists of a basement and two floors, 
and is 450 feet long by 1oo feet wide. In the basement 
there are eight pumps for pumping the water into the 
boilers. The boilers are on two floors, each containing 
thirty-two boilers, with floor space available for eight 
more boilers on each floor should they be required. They 
are divided into groups of eight, and each group supplies 
steam direct to the steam turbine engine to which it is 
permanently connected. Each group is fitted with 
eeonomisers for heating the water before it is pumped into 
the boilers. 

The main engine-room is 75 feet wide by 450 feet long, 
and consists of a basement and one floor. 

The eight horizontal steam turbine engines are each 
eoupled direct to a three-phase alternating current 
generator, and it seems hardly coneeivable that each one 
of these sets is capable of transforming the heat energy 
of the coal into electrical energy equivalent to 7500 horse- 
power, while the total output of the station is 76,000 horse- 
power. The electrical generators are of the fixed armature 
type, having a four-pole revolving field, and generate 
at a pressure of 11,000 volts. A system of foreed lubri- 
cation is employed on the turbines, thus ensuring efficient 
lubrication. 

In addition to the above, there are four high-speed 
engines of 175 horse-power conneeted to generators which 
supply the magnetising current for the revolving fields. 
The condensing system for condensing the steam after 
it has performed its useful functions in the engines is very 
ingenious, and is so arranged that the pumps for pumping 
the cooling water through the condensers have merely to 
overcome the friction of the pipes. 

One of the most interesting features of the whole system 
is the switen-board and control system. The system 
employed aims at having the entire control of the gener- 
ating in a small space, and at the same time having no 
dangerous voltages on any part of the control board. 

The system is almost analogous to the nervous system 
of the human body, having the control board as the 
brain, which it virtually is, AH the big high-voltage 
switches are operated by small electric motors, and it is 
these motors which are operated from the control board, 
and as a low-voltage current is used for this purpose: 


1 Abstract of a paper read befere the students’ section of the Institutio 
of Electrical Engineers by Richard F. Chaffer. 
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there is little or no danger to the operator through faulty 
switch-gear. 

The switch-board proper is carried by three galleries 
extending the whole length of the north side of the engine- 
room and continued along the east end. The control board 
is on the middle gallery and projects slightly, so that the 
operator has a clear view up and down the engine-room. 
From the switch-board the energy is distributed to the 
various substations situated at various points along the 
system, and it is there converted to low-voltage direct 
current at 550 volts, and thence distributed to the live 
rail. Throughout the whole station it is remarkable to 


38 grains of Anthony's pure snowy cotton in 23 ounces of 
pure amyl acetate, precipitating the resultant collodion in 
a large tray of pure water—constantly agitating the 
mixture—thoroughly drying the precipitate, and then re- 
dissolving it in the same quantity of pure amyl acetate. 
The collodion thus obtained is carefully filtered, and is 
then ready for use. 

The grating to be copied is levelled in a roomy drying 
cabinet, which, in order to preclude dust particles, should 


be as free from draughts as possible, the surface dusted 
with a soft camel-hair brush, and the collodion flowed 
over it evenly. The author uses about twenty-five drops 


i 
_ 


4 


= . 
— TA @eltings : 


Fic. 1.—Atmature of 5:00 K.W. Generatcr. 


find the 
employed. 
Thanks are due to Mr. Chapman, general manager and 
chief engineer, for permission to view the station, and to 
the Institution of Electrical Engineers for the accompanying 
illustration of the armature of one of the generaters. 


extent to which labour-saving devices 


PEZeIets OF DIFRRACTION GRATINGS. 


ROM an article in No. 2, vol. xxii., of the -lstfro- 
physical Jogtynal, we learn that Mr. R. J. Wallace, 

of the Yerkes Observatory, has attained great perfection 
in the production of replicas from plane diffraction gratings. 
After some amount of previous research, he decided on 
following Thorp’s method in its essentials with several 
modifications which his experience suggested. Mr. Thorp 
first nooded his original grating with high-grade oil before 
pouring on the celluloid solution on whieh the replica was 
made. Mr. Wallace found it better to omit the oil. In 
the original method a solution of gun-cotton in amyl 
acetate with camphor added was emploved as the material 
for the replica, but Mr. Wallace found that he could obtain 
much clearer and brighter copies by not adding the 
camphor. llis successful solution is made by dissolving 
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are , of the solution in copying a 2-inch gruting. 


The grating 
is then replaced on the levelled support and left to dry 
for about eight to twelve hours; the longer the drying 
period the better is the resulting copy. After being 
thoroughly dried the grating is placed in pure distilled 
watcr at normal temperature together with the glass 
(‘‘ white optical crown’) support, which has previously 
been evenly coated with the adhesive medium, plain hard 
gelatin. After a few minutes’ soaking the cdge of the 
film may be sprung from the grating, and the whole of 
it is then detached and tmmediatcly placed on the 
previously prepared gelatin surface and clamped there. 
Perfect contact is obtained by drawing a piece of the softest 
velvet rubber very lightly over the surface in the direction 
of the length of the lines. 

The contraction suffered by the replica during the 
twenty-four hours’ drying period slightly alters the number 
of lines per inch, but the effect is very small. In some 
of Mr. Wallace’s copies this alteration produced 572 lines 
per mm. instead of the 568 lines that occupied the same 
space on the original. Two reproductions of the solar 
spectrum, one taken with the original grating, the other 
with the copy, show the resulting inerease of dispersion 
caused by the contraction, and also show that everything 
which is resolved by the original grating is also resolved 
equally well under the same conditions by the copy. 
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The grating replieas, unmounted, transmit the more 
refrangible radiations up to A 26013, practically without 
absorption, but the glass used as supports for the eopies 
is opaque beyond A 3400, therefore Prof. Wood has pro- 
posed that mica should be employed for the supports where 
‘ultra-violet ’’ work is to be prosecuted. Reproductions 
of some spectrograms obtained with and without the mica 
sereens show the value of Prof. Wood's suggestion. 

Mr. Wallace recommends the *‘ copying "’ process as 
the most efficient method of cleaning a dirty grating, and 
he has also tried it for the production of 


replieas of 
concave gratings, but as yet without any notable success. 


UNIVERSITY AND BDUCATIONAL 
pie 
Oxrorp.—Mr. T. Moore has been elected to a fellow- 
ship at Magdalen eee after an examination in 


chemistry. Mr. Moore was educated at the East London 
Technical College; he gaincd a postmastership in natural 
science at Merton in 1898, was placed in the first class in 
mathematical mudcrations in 1900, and in the natural 
science school in 1902. 
in chemistry in the University of Birmingham. 

st. John’s College recently procured an important 
change in its statutes which will be of great assistance in 
the new forestry seheme. The college was bound by the 
statutes of 1877 to endow a chair of mechanics and civil 
engincering so soon as its revenue permitted; by the new 
statute this obligation is removed, and instead St. John’s 
is to contribute in and after 1908 6ool. 
sibthorpian professorship of rural economy. {t is under- 
stood that the main subject to be entrusted to the future 
professor is pathological botany, so that he will have an 
impcrtant share in the instruction of the forestry students. 
st. John’s has also placed a considerable plot of land near 
Bagley Wood at the disposal of Prof. Schlich for the 
purpose of starting a “‘ forest garden.”’ 

At the first mecting of the delegacy which is to super- 
intend the instruction of the Indian forestry students Prof. 


Schlich was appointed secretary, and Mr. D. H. Nagel 
(Trinity College) assistant secretary. | 
Prof. Osler and Prof. Miers were among the new 


members of the hebdomudal council who were clected on 
October 26. 

The examinations for natural science scholarships this 
term will take place at the following dates :~ December 5, 


Balliol, Christ Church, and ‘Trinity; December 12, 
University, Lincoln, and Magdalen; December 19, Jesus 
College. 

CAMBRIDGE.—A memorial has been presented to the 


council of the senate requesting the council to take steps 
by the nomination of a special syndicate or otherwise to 
ensure the consideration of the following questions :— 
(1) the advisability of imposing on all such candidates, 
its may not otherwise be qualified for exemption, the pass- 
ing of the previous examination cr of another examin- 
ation, in lieu of the previous examination, as a condition 
precedent to matriculation in the university ; (2) the possi- 
hility of obtaining the cooperation of the University of 
Oxford with the ‘University of Cambridge in establishing 
a joint examination which should qualify for matriculation 
in either university. This memorial has been signed by 
some seventy influential members of the university. It has 
heen referred by the council of the senate to the studies 
and examinations syndicate. 

The electors to the .\ten scholarship give notice that 
they ure prepared to receive applications from candidates. 
Any graduate of the university is eligible for the scholar- 
ship provided that his age on the first day of the Lent 
Yerm 1906 does not execed twenty-vight years, Next yeur 
the scholarship is open to candidates who propose ta under- 
take research in medicine, mathematics, physies and 
chemistry, biology und geology, moral science. The 
scholarship is tenable for one year, during which period 
it will be the duty of the student to devote himself to 
research in Cambridge or elsewhere. The emolument of 
the student is 25ol., or such smaller sum as the fund, after 
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IJe was lately appointed lecturer ' 


a year to the | 


| hall of Berlin University on Monday, October 30. 


payment of all expenses, shall be capable of providing. 
Every eandidate must send to the Vice-Chancellor, Trinity 
Hall Lodge, on or before February 1, 1906, his name and 
a definite statement of the course of research which he 
proposes to undertake, together with such evidence of his 
qualifications as he thinks proper, and with the names of 
not more than three referees to whom the electors muy 
apply for information. The eleetion will be made towards 
the end of the Lent term, rgo6. 

In its report upon its reserve fund, the museums and 
lecture rooms syndicate enumerate a number of varying 
suis spent upon the museums. It has granted tool. 
toward the expenses of housing Prof. Bonney’s colleetions 
in the Sedgwick Museum, and has also allotted some 
smaller sums to the furnishing of the rooms in the new 
medical schools. It is a pity there are not sufficient funds 
at the disposal of the syndicate to fit up the Humphry 
Memorial Museum, the bare walls of which ery for shelves 
and showcases. 


Tue annual general meeting of the Association of 
Teachers in Technical Institutes will be held at the Birk- 


beek College on Saturday, November 4, at 3 p.m., with 
Mr. W. J. Lineham, chairman of the association, in the 
ehair. 


A course of eight lectures on fields of force will be 
given in Columbia University, New Yorls City, by Pref. 
\V. KF. K. Bjerknes, professor of meehanies and mathe- 
matical physics in the University of Stockholm, on Fridays 
and Saturdays in December. The lectures will be open, 


without charge, to teachers and advaneed students in 
physics. During Mareh and April, 1906, a course of 
lectures will be given by Prof. H. A. Lorentz, professor 


of physics in the University of Leyden. 


Tne Berlin correspondent of the Times states that in 
the presence of the German Emperor, the .\merican 
Ambassador, the German Foreign Secretary, the Prussian 
Minister of Education, and other men of distinguished 
eminence, an inaugural lecture was delivered in English 
by Prof. Peabody, “of Harvard University, in the central 
Prof. 
Peabody discussed the advantages of the scheme put for- 


ward by the German Emperor for the exchange of 
lecturers between German and .\merican universities, and 
read a letter which he had reeeived from [President 


Roosevelt approving of the scheme. 


We have received an advance copy of the report of the 
work of the department of technology of the City and 
Guilds of London Institute for the session 1904-5 The 
report refers to some of the ways by which the institute 
is able to cooperate with the central edueational authori- 
ties for Great Britain and Ireland, in assisting and guiding 
schools in their arrangements for the provision of teehno- 
logical instruetion, and in cffecting a proper coordination 
between workshop and class teaching. The department 
of technology suggests schemes for complete courses of 
evening instruction for artisans and others engaged in 
dilferont industries, and prepares detailed syllabuses in the 
technology of each trade subject. The institute registers 
classes in any of the subjects contained in its programme, 


provided the conditions preliminary to registration are 
fulfilled. Wuring the past session 2601 “classes were 
registered in 364 towns. These were attended by 41,618 
students, being 671 more than in the previous session. 


Before registering a class, the institute requires that the 
qualifications of the teacher shall be submitted to, and 
approved by, the department of technology. During the 
session under review, 195 new names have been added to 
the institute's register of teachers in technology, and 149 
have been provisionally approved. The institute has in- 
augurated a system of inspection of trade classes by pro- 
fessional experts. During the past session 149 Classes 
were inspected by members of the institute’s staff. The 
report also contains full statistics relating to affiliated 
technological classes, and instructive extracts from some 
of the examiners’ reports nn the results of the examin- 
ations, 1905. 
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SOCIETIES AND ACADEMIES. 


Lonpon. 

Entomological Society, October 18.—Dr. T. A. Chapman, 
vice-president, in the chair.—Mr. H. Rowland-Brown 
exhibited series of Erebias taken this year in the Pyrences, 
including Erebia lefebvrei, with the varieties pyrenaca, 


Obth., from Mt. Canigou, E. [yrenees, and var. 
intermedia, Obth., from Gavarnie. He also showed for 


comparison E, glacialis yar. nicholli, from Campiglio, 
which at one time was supposed to be identical with 
lefeburei, then considered to be the Pyrenean form of 
E. melas; specimens of E. gorgone and E. gorge from 
the Lac de Gaube, Cauterets, and from Gavarnie; and a 
short series of Lycaena orbitulus from the Central Alps, 
L. orbitulus var. oberthuri, Stgr., L. pyrenaica, and 
L. pheretes from the Brenner and Cortina districts. It 
was remarked that there scemed to be a greater superficial 
affinity between pyrenaica and pheretes (not reported from 
the Pyrenees) than between pyrenaica and orbitulus.—Mr. 
E. C. Bedwell exhibited cight specimens of Apion 
lavvigatum, Kirby, one of the rarest indigenous Apions, 
found on August 31, sheltering under plants of Echium 
vulgare in the Lowestoft district—Mr. R. Shelford 
showed a Ligwid bug, the fore-limbs of which were re- 
murkably well adapted to fossorial habits and comparuble 
with those of the mole cricket; a Brenthid beetle with 
a deep chanuel running along the dorsal part of the pro- 
thorax and occupied by achari; and an <Anthribid beetle 
with a crescentic sulcus on the prothorax. All the speci- 
mens were from British North Borneo.—Mr. C. J. Gahan, 
on behalf of Mr. C. O. Waterhouse, exhibited a living 
example of Phancroptera quadripunctata, which species 
had been found in some numbers in a vinery near Chester. 
—Mr. W. J. Kaye brought for exhibition a long variable 
series of Heliconius numata from the Potaro River, 
British Guiana, clearly proving that these very variable 
forms were only aberrations, and not a subspecies, at 
least in this locality.—Mr. A. H. Jones exhibited a collec- 
tion of Lepidoptera made by him in Majorca during the 
first half of Jast June, and remarked upon the great 
searcity of lepidopterous life in the island. Only thirteen 
species of butterflies were observed, all of the commonest 
kinds and without any indication of variation, with about 
six species of moths (all occurring in Britain), including 
Agrotis saucia, Actlalia ochrata, and .l. degeneraria, the 
latter, interesting in point of colour, being much redder. Mr. 
Jones also exhibited Melanargia lachesis var. canigulensis 
from Le Vernet, showing on the under side in the males 
a strong resemblance to VW. galathea, and Melitaea aurinia 
var. tberica, Obth., from Montserrat, near Barcelona, and 
a melanic specimen of Erebia stygne, taken by Mr. R. S. 
Standen last June at St. Martin du Canigou, Le Vernet. 
—Mr. F. P. Dedd communicated a paper on a parasitic 
Lepidopteron from Queensland, Australiaa—Commander 
J. J. Walker read a paper by Mr. E. G. R. Meade- 
Waldo on a collection of butterflies and moths made in 
Morocco, 1900-01-02. ‘The species enumerated included a 
Ccenonympha and a Satyrus new to science. But for so 
luxuriant a country as that visited it was remarkable how 
few butterflies and moths were observed. 


Royal Microscopical Society, Octoher 18 —Dr, Dukin- 
field H. Scott, F.R.S., president, in the chair. ~\n old 
Wilson screw-barrel simple microscope, date about 1750, 
presented by Major Meade J. C. Dennis. The secretary 
traced the history of microscopes’ focusing by means 
of a screw cut on the body-tube from Campani in 
1686, Grindl in 1687, Bonanni in 1691, Hartsoeker in 
1694, to Wilson in 1702, who was followed by Culpeper 
somewhere before 1738 and Adams in 1746.—A_ simple 
portable camera for use with the microscope: E. Moffat. 
The arrangement comprised a vertical telescopic standard, 
drawing out to 28 inches, having a clamp at the lower end 
for securing it to the edge of a table. At the upper end 
was fixed a mahogany board } inch thick by 4 inches by 
5 inches, hinged at the pillar so as to close up, and having a 
hole in the centre about 3 inches in diameter. There were 
two spring clips for securing the dry plate while making 
the exposure, and guides for keeping it in position hori- 
zontally. The back of the dry plate was covered by a 
picce of cardboard painted dead black, the spring clips 
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referred to pressing upon this card. Depending fram 
the board was a tapered bag of black Italian cloth about 
17 inches in length, with a rubber ring at the lower end 
to secure the covering to the eve-piece of the microscope. 
The apparatus can be closed up into a space § inches by 
g inches by 13 inches, and will go into a large pocket or 
knapsack. The weight, if made of aluminium, should not 
exceed 13 Ib. [It will work well up to 7oo diameters, and 
can be made in brass for 21s. Aluminium would cost 
more.—A form of hand microtome devised and used by 
Mr. Flatters. The microtome was made of brass, having 
the tube 3 inches deep and 1 inch diameter inside. The 
spindle had twenty-eight threads to the inch, and had a 
notched dise at the lower end, acted on by a spring stop the 
tension of which could be adjusted. Three dises werc 
supplied, permitting sections being cut of 1 2000 to 1 1200 
inch in thickness for each notch that the disc was turned. 
The knife-plate was made of hardened brass, the aperture 
on the under side being of the same diameter as the tube, 
but somewhat less on the upper side to prevent the speci- 
men turning.—The Finlayson ‘‘ comparascope ’’: Messrs. 
R. and J. Beck. The president said they had the instru- 
ment before them some time ugo in a less developed form; 
it seemed likely to be extremely useful to microscopists, as 
it could be applied to any microscope, and afforded a 
ready means of comparing objects directly under conditions 
which rendered it possible easily to detect stight differences. 
—Notes on aragotite, a rare Californian mineral: Prof. 
lIenry G. Hanks. The mineral, which is a hydro- 
carbon, was first described by Mr. F. E. Durand in a 
paper read by him before the California Academy of 
Sciences on April 1, 1872. It was not until 1893 that Prof. 
Ilanks cbtained specimens of the mineral. These he sub- 
jected to various experiments, and disputes Mr. Durand's 
conclusion that it might be some modification of idrialite. 
Ile gives a table showing that in chemical composition, 
colour, streak, hardness, and specific gravity aragotite 
differs from idrialite. 
Paris. 

Academy of Sciences, Octoher 25.—M. Troost in the 
chair.—Some facts concerning the history of emulsin; the 
general existence of this ferment in the Orchidacee: L. 
Guignard. The examination of various parasitic plants 
showed the constant presence of emulsin; it would appear 
that there is a constant relation between the presence of 
this ferment and parasitism. On further work, however, 
this was not found to be the cuse, since a carcful examin- 
ation of Orabanche Galii and O. Epithymum gave no 
emulsin. Numerous plants of the Orchidaceew, both 
indigenous and exotic, proved to have emulsin in their 
xerial and subterranean roots.—On the decapod Crustacea 
collected by the yacht Princesse lice in the course of the 
voyage of 1905: E. L. Bouvier.—Report on a memoir 
of M. Bachelier on ‘* continued probabilities’: 1. 
Poincaré.—Observation of the eclipse of the sun of 
August 30: F. Jehl. The observations were made at the 
Observatory of Aosta (Italy) under excellent atmospheric 
conditions, and included the times of contacts, visual 
observations of the spectrum, and temperature changes.— 
On discontinuous groups: Frédéric Riesz.—Researches on 
gravitation: WV. Crémieu. The experiments described 
show the possibility of carrying out the Cavendish experi- 
ment in a liquid. Full details of the arrangement of the 
apparatus are given, but the publication of the results is 
reserved for a later paper.—On the specific inductive power 
of henzene and water: F. Beaulard. L. Gratz and 
L.. Fomm have pointed out the existence of a phenomenon 
of polarisation which is in contradiction with the funda- 
mental hypothesis of Poisson-Mossotti, and this relation 
has been utilised by the author as the basis of his method 
of measurement. The specific inductive powers thus found 
were 1-657 for benzene and 11-04 fer water.—On the specific 
heat of solutions of copper sulphate: P. Vaillant, The 
solutions were heated by an incandescent lamp, the current 
and electromotive force being measured directly. If the 
specific heat of solution be regarded as the sum of that 
of the solid copper sulphate and water, negative values 
are obtained, but this is not the case if the substance iu 
solution be regarded as CuSO,.511,0. Even on_ this 
assuniption constant values are not obtained for the specific 
heat, and several possible explanations are put forward.— 


PML CURIE: 


On the composition of the hydrochloroferric colloid as a 
function of the amount of HCI in the liquid: G. 
Malifitano.—On some aromatic ethylene oxides: MM. 
Fourneau and Tiffeneau. A study of the conditions 
under which the ethylene oxides tend to pass over into 
aldehydes.—New researches on the development of green 


plants: Jules Lefevre. The author's experiments lead to 
the same conclusion as those of Moll and Cuilletet, if 
carbonic acid is absorbed by the routs it is not utilised 
by the plant.—An analysis of some anthropometric 
measurements of men and women of the Gipsies: Eugene 
Pittard.—Serotherapy in vases of bleeding: Iemile Weil. 
In the cases known as ‘ bleeders,’? in which a_ slight 


it is shown that this effect is 
This disease can be 


wound continues to bleed, 
due to a property of the blood itself. 
remedied by the injection of normal human or bovine 
serum. Details are given of the cure of one case, who, 
on the twenty-fifth day after the last injection, for the 
first time in his life, had a tooth removed with only the 
normal loss of blood.—The distribution of fine sediment 
on the bed of the ocean: J. Thoulet. 


New SoutH WALEs. 


L nnean Society, Auzust 30.—Vir. T. Steel, president, in 
the chair.—Crustacea dredged off Port Jackson in deep 
water: FF. E. Grant. Six species of Malacostraca were 
taken, of which four species, referable to the genera 
Hyastenus, Cymonomops, Latreillopsis, and Paguristes, are 
described as new. Of the remaining two species, Ebalia 
tuberculosa and Ibacus alticrenatus, only the former has 
previously been recorded as belonging to our fauna.—Notes 
on Prosobranchiata, No. 4, the ontogenetic stages repre- 
sented by the gastropod protoconch: HH. Leighton 
Kesteven. The present contribution is a continuation of 
the writer’s attempts to unravel the puzzles presented by 
the gastropod protoconch. He finds that he is able to 
define four stages of growth represented, and supposes an 
“ideal ’’ protoconch to be composed of (1) the ‘ plug ” 
of the primitive shell gland; (2) a portion formed by the 
veliger; (3) a portion formed during the nepionic stage; 
and finally (4) a portion formed during early neanic stages. 
—On a new species of Eucalyptus from northern New 
South Wales: J. H. Maiden. This is a large white 
gum, much resembling the blue gum (E£. saligna) when 
growing, and the timber of which is specially esteemed. 
Its timber, however, as compared with that of E. saligna, 
is white from the sap to the heart. Its closest affinity 
appears to be with Ek. Deanct, Maiden.—A_ gelatin-harden- 


ing bacterium: R. Greig Smith. The bacterium was 
isolated from the tissues of Schinus molle, which was 
exuding a turquoise coloured gum-resin. When it was 


grown upon ordinary glucose gelatin, the medium became 
deep brown in colour, and was not liquefied when heated 
to the boiling point of water. Tannin, formaldehyde, or 
oxidising enzymes could not be detected.-On the sup- 
posed numerical preponderance of the males in Odonata: 
R. J. Tillyard. Reasons are given for concluding that 
the ratio of the numbers of the sexes in the dragon-flies 
er Odonata is a ratio of equality. The idea of the pre- 
ponderance of the males, suggested largely by the examin- 
ation of collections, and voiced from time to time by 
naturalists, has not been confirmed by experience in rear- 
ing a large number of nymphs of Lestes feda. 


DIARY OF SOCIETIES. 


TAURSDAY, Novemeer 2. 


CuHemicat Soctety, at 8.30 —Solution and Pseudo-solution, part iv., 
Some of the Arsenious Properties of Arsenious Sulphide and Ferric 
Hydrate: E. Linder and H. Picton.—‘the Molecular Conductivity of 
Water: P. Blackman.—The Stereoisomerism of Substituted Ammonium 
Compounds: H. O. Jones.—‘the Influence of very strong Electro- 
magnetic Fields on the Spark Spectra of Ruthenium, Rhodium, and 
Palladium; J. FE Purvis.—Note on the Fluorides of Selenium and 
Tellurium. &, B R. Prideauy.—The Constitution of Glutaconic Acid: 
J _F. Tnorpe.—Some Alkyl Derivatives of Glutaconic Acid and of 2: 6- 
Diexypyridine ; H. Baron and J. I’. Thorpe. —Note on the Formation of 
8-Methylglutaconic Acid and of a8-Dimethylglutaconic Acid: F. V. 
Darhisbire and J. F. Thorpe 

Linnean Society, at 8.—Plant Ecology, interpreted by Direct Response 
to the Conditions of Life: Rev. G. Henslow. 
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Rontcen Society, at 8.15.—The Ruhmkorff Coil: Prof. Wertheim- 
Salomonson. 
CQivit AND MECHANICAL ENGINEERS' SocitTy, at 8.—Sea Defences: 


Baron H. 1. H. Siccama. 
FRIDAY, NovemMeBeER 3. 


GEoLoG!sTs’ ASSOCIATION, at 8.—Conversazione, 
MONDAY, Novemser 6. 
Rovat GEOGRAPHICAL SociETY. at 8 39.—Introductory Remarks: The 


President, Sir George D. T. Goldie, K.C.M.G., F.R.S.—Travels in the 
Mountains of Central Japan: Rey. Walter Weston. 

Society oF CuHEmicaL InvousTRV, at 8.—Evaporation zx vacuo of 
Solutions containing Solids: Dr. J. Lewkowitsch, 


WEDNESDAY, November 8. 
GEoLoGicat Sacterty, at 8. 


THURSDAY, Novemper 9. 

MATHEMATICAL SociETY, at 5.30.—Annual General Meeting.—The 
Continuum and the Second Number-class: G. H. Hardy.—On the 
Arithmetical Nature of the Coefficients ina Group of J.inear Substitu- 
tions of Finite Order (second paper): Prof. W. Burnside.—On the 
Asymptotic Value of a Type of Finite Series: J. W Nicholson.—On an 
Extension of Dirichlet's Integral: Prof. T. J. A. Bromwich.—(:) On 
Improper Multiple Integrals; (2) On the Arithmetic Continuum: Dr. 
E. W. Hobson. 

InsTITUTION oF ELECTRICAL ENGINEERS, at 8.—Inaugural Address: 
John Gavey, C.B. 

FRIDAY, NovEMBER 10. 

Royal. ASTRONOMICAL SOCIETY, at 5. 

Puysicat SOCIETY, at 8. 

MALACOLOGICAL Society, at 8.—(1) Descriptions of New Species of 
Drymzus, Amphicyclotus, and Neocyclotus from Central and Scuth 
America; (2) Description of a New Species of Achatina from Mashona- 
land: S. t DaCosta.—Ona Collection of Land and Freshwater Shells 


from Sumatra with Descriptions of New Species, part i: Rev. R. Ash- 
ington Bullen. On a New Species of Oliva: F. G. Bridgman.—On the 
Anatomy of Zusis macha and Solen fonesti and S. viridis: H. H. 
Bloomer. 
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STRENGTH OF MATERLILS. 


Mechanics of Materials. By Mansfield Merriman. 
Tenth edition, re-written and enlarged. Pp. xi+ 
507. (New York: Wiley and Sons; London : Chap- 
man and Hall, Ltd., 1905.) Price 215, net. 

HE great development of enginecring schools in 
the United States has led to the production of 

a considerable number of technical text-books 
primarily intended for students. It may at once be 
stated that, taken as a whole, these books are in- 
creasingly scholarly and sound; but they are largely 
compiled from similar European text-books, and often 
disclose a want of any serious independent investi- 
gation of the subject dealt with. 

The present book is in some respects an excellent 
treatise, and as it has reached a tenth edition it must 
have been found useful. Jt deals with the elastic 
and, to a limited extent, with the plastic properties 
of materials of construction and the application of the 
laws of strength of materials to the simpler machine 
parts and structures. The treatment is essentially 
theoretical, and the book must be judged by the way 
in whieh it presents theory to students. The first 
point which strikes a reader is the great looseness of 
terminology. In the first two or three pages tension, 
tensile force, pull and axial force are all used as 
equivalent, which may not be wrong, but is confusing. 
Also a compression is a shortening, a sliding (in shear) 
is a detrusion, and the word strain does not appear 
in the volume, which is unusual. Young’s modulus 
is termed throughout the modulus of elasticity; the 
condition that lateral eontraction is unhindered is not 
explained. The coefficient of rigidity is referred to 
(p. 33) as the “ modulus of elasticity for shear,’’ but 
the relation of E and G is not discussed until p. 465. 
The volumetric modulus is described on p. 467, but 
these are the only elastic coefficients mentioned. 

The author has an aggravating way of describing 
a thing at first very crudely and inaceurately, but 
without any reservations, giving a revised statement 
much later on and a further revision later still, and 
this in the case of quite simple matters. Tale, for 
instance, the treatment of shear. 
takes as the typical example of shear a force P acting 
at the end of a T-shaped short beam. This is, of 
course, a ease of shear and bending, and the rect- 
angular elevation of the beam would not become a 
rhombus as the author states. The shear on hori- 
zontal planes is not referred to, and the unit stress is 
given as P/a without any caution that it is not 
uniformly distributed; and it is from this complex 
case that he deduces, as if it were a simple shear, the 
coefficient of rigidity. All this is inaceurate and con- 
fusing to students. It is not until p. 204 that it ts 
explained that shear on one pair of planes is accom- 
panied by an equal shear on a pair of planes at right 
angles, and on p. 405 the author goes back to re- 
presenting shear as a single couple on a pair of 
parallel planes. In both Figs. and 181 the de- 
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formation is so drawn that a student would infer a 
change of volume in shear, and nowhere, so far as 
ean be found, is the constancy of volume in shear 
referred to. On p. 14 the end of a beam strained by 
a eouple is used as an illustration of shear. The 
unit shearing stress is given as P/a, which is only 
the mean stress, and it is added that the bar will 
shear off when P/a is *‘ equal to the ultimate shear- 
ing strength of the material,’’ which is not the case. 
Can a more misleading statement for a student be 
imagined than (p. 14) ‘tensile and eompressive 
stresses usually act parallel to the axis of a bar, but 
shearing stresses at right angles to it ’’? or this state- 
ment, p. 363, ‘it is best to consider shear as a sign- 
less quantity’? All these matiers are elementary, 
and they are not so much wrong as slovenly and 
confusing—and similar faults occur constantly. 

When the elastic limit is exceeded, the strains in- 
crease faster than the stresses. ‘‘ Therefore the elastic 
properties of a bar are injured when it is stressed 
beyond the elastic limit."’ Jt would not be exaet, but 
it would be more accurate, to say that the elastie 
properties are improved by straining beyond the 
elastic limit. ‘‘ Accordingly it is a fundamental rule 
that the unit stresses should not exceed the elastic 
limit.’ The large deformation in ordinary materials 
beyond the elastic limit is the primary reason for 
limiting stresses to the elastie strength. Jt would be 
undesirable for a bridge to deflect several feet. The 
elastic limit is always assumed by the author to be a 
definitely fixed stress, and its variation under variation 
of loading is never referred to. 

‘The stresses are usually computed for dead and 
live loads separately regarding eaeh as a static load. 
The live load, however, really produces greater 
stresses than the computed ones.” 

The live load undoubtedly may cause rupture when 
an equal dead load would not, but the author’s state- 
ment is extremely doubtful, and the question is one 
of the most fundamental in applying the rules of 
strength of materials, and should on no aceount be 
slurred over in a text-book. The aceount of Wohler’s 
fatigue experiments (p. 352) is very brief and im- 
perfect. American bridge builders have never fully 
aecepted Wohler's results, and have been disposed to 
explain the smaller working stress in members sub- 
ject to great variation of stress as justified by the 
effect of impact. Practically it does not matter mueh 
whether the reduction of the working stress is termed 
an ‘tallowance for impact’? or ‘* an allowance for 
fatigue,” but it is a fundamental point, and the 
author’s treatment of it on p. 358 will not much help 
a student. The author's theory that a live load pro- 
duces more stress ‘because it is applied quickly,” 
and the statement that the dynamic stress T can be 
expressed in terms of the static stress S by the rela- 
tion T=¢(t)S, where ¢(f) is a function of the time 
of application, will require much more investigation 
before it is aceepted. The effect of variation of stress 
in inducing fatigue, the effect of impact or of loads 
which have Ixinetie energy before deformation begins, 
and of loads which are unbalanced so that they 
acquire kinetic energy during deformation, require 
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careful discrimination. The effects should be 


lumped together as due to suddenness. 


not 


Of the review, it is to be explained that it centres. 
on a diseussion of the fertilising agents in countries 


A good deal of space is devoted to what the author | outside Europe. 1 greatly appreciate the vast amount 


takes the well known 
AS, &e., and, because 
Ke, is of the same form as stress in terms of cx- 
tension, he calls Ee, the ‘* true stress’? due to the 
‘apparent stresses" S,, S,, 5,. This is to use the 
term ‘* in a totally new sense. The real 
stresses which balance the external forces are only 
‘apparent stresses "5 an imaginary stress which is 
* \t is impossible here to 


terms ‘true stresses."’ He 


strain equations Ee, =S,—As, 


on 


stress 


greater is the ‘ truc stress. 
follow the author to the curious results he arrives at, 
which involve a revision of all the ordinary formulas 
of strength. 1 is not difficult to see from what point 
he has drifted. He throughout implicitly assumes 
that the condition of sceurity in a structure depends 
on the maximum stress. He nowhere discusses the 
other views which have been taken. Now of 
these is that security depends, not on maximum stress, 
but on maximum strain. What the author does with 
his equations is to make security depend on the 
maximum strains ¢,, &c.; but this does not justily 
him in calling Ike, a truc stress. 


one 


A USD OOI QUE TONITE RUKOUOIG 
Handbuch der Blutenbiologic. Vol. iii. Part ii. By 
Ernst Loew, assisted by Otto Appel, completing 
the work commenced by Paul Knuth. Pp. v +601. 
(Leipzig: Wilhelm Engelmann, 1905.) Price 18s. 
net, in paper cover. 
"THE work which the late Prof. Knuth projected 
and commenced a ‘* Handbook of Flower- 
Biology,”’ to replace Ilermann Miller's ‘‘ Fertilisation 
of Flowers’ is now complete. Tt runs as follows :— 


vol. i., an advanced text-book of flower biology; 
vol. ii, an account of observations made in Europe 


(two parts); vol. iii., an account of observations made 
outside Europe (also twe parts). 

Ernst Loew, who, after Knuth’s death, undertook 
the completion of the work, appends to the last part 
a review of the collected extra-European observations. 

There ean be no doubt of the preeminent fitness 
of Dr. Loew for his task; but the result on close 
criticism is found just a little disappointing on account 
of omissions, c.g. Willis’s observations on Phacelia, 
Monarda, and Ixora, and Keeble’s on Loranthus, tm- 
eorrect citations at the rate of one per page in the 
literature-list—an imperfect index, far many 
printer’s errors, and illustrations not always, | believe, 


too 


drawn from the living flower. 

Dr. Percy Groom (Nature, vol. 
marked on omissions and printer's 
ing the preceding part of this worl. 

Of the body of the work, it is to be said that, besides 
abstracting all pertinent publications that have fallen 
into Dr. Loew’s hands, it gives to the world a con- 
siderable number of original observations made by 
Knuth in Java, Japan, and California, and a few of 
Loew's made in the Berlin Botanic Garden, and 
that the names of North American insects have been 
subject to a revision by Prof. Robertson, of Carlin- 
ville, IHinots. 
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of labour which Dr. Loew has put into it. He could 
hardly have made greater use of the fragmentary 
material to hand. But the account of fertilisation in 
the tropics wants atmosphere; it is such as a man 
would write who had no particular experience of their 
vegetation. Twelve pages of the review are given 
to this account: first, Dr. Loew borrows from Prof. 
Warming a description of the vegetation of Lagoa 
Santa, in Brazil; then he goes on very successfully 
to diseuss the part whieh birds play in fertilising 
In the place of the description of Lagoa 
Santa, one had hoped to find a more general de- 
scription of tropical seasons. Nearly twelve pages 
are given to an account of fertilisation in New 
Zealand and the .\ntarctie islands—chiefly to a com- 
parison of Arctic and Antaretie flowers, wherein 


flowers. 


Loew sees less agreement than does Delpino. Four 
and a half pages are given to South Africa with 


Madagasecar-—an ill-assorted union, three to the cactus 
region of N. America, six to the Arctic region in- 
cluding Spitzberyen, and twenty-six to the forest 
belt of N. America. 1 have here set down the 
number of pages devoted to each region because they 
rightly indicate the proportion in which the regions 
have been studied. 

In dealing with the forest belt of N. America, Loew 
depends, of course, on Robertson’s excellent work ; 
there alone he really finds facts enough to enable 
him to worl: in the statistical methods which he has 
used so extensively in his writings regarding furo- 
pean flowers. 

A time will 
America ask 
flower biology. Loew's 


botanists of North 
of North American 
work shows how far from 
readiness material for it, and how very much 
further from readiness material for a handbools 
of flower biology for any other part of the world. 
Until we get such handbooks, Loew’s volume of 
Iknuth’s work will remain very useful on account of 
its suggestions, its references, its information, and 
especially as a companion in travel. ea tale 183. 


when the 
handbook 


come 
forest 
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dl FRENCH BOOK ON SGI SND 
PRAPPING. 

Chasse, Elevage et Piégeage. By A. de Lesse. 
Kneyclopédie Agricole. Pp. xii+5323 illustrated. 
(Paris: J. B. Bailliére and Son, 1905.) VPrice 
5 franes. 

“1° HE volume before us is one of a series dealing: not 

only with subjeets pertaining to agriculture in 
its proper and more restricted sense, but likewise with 
practically cverything connected with country life 
which has any bearing at all on that pursuit. In the 
present instance, the subject of the trapping and 
snaring (piégeage) of animals, which, in the case of 
noxious species is, of course, a matter of consider- 
able importance to the agriculturist, serves to 
establish a connection between sport (especially in 
the French sense of that term) on the one hand and 
agriculture on the other, and thus justifies the in- 
the in the series. In connection 


clusion of volume 
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with the subject of trapping and snaring, we may 
take occasion to remark that the agitation which has 
been set on foot in this country against traps of an 


unduly cruel nature (indeed, against ‘‘ gin-traps ”’ of 


ull kinds) does not appear to have reached the other 
side of the Channel, or, at all events, does not seem 
to have had any effect there. For in the present 
volume there a cut of an unfortunate falcon 
ensnared in one of the abominable pole-traps, without 
a word of condemnation of snares of that description 
(unnecessarily cruel from the fact that they are in 
many cases only visited at long intervals). 

The volume commences with a series of chapters 
pointing out the commercial importance of ‘‘la 
chasse,"" first as a source of revenue to the State, 
then as a source of food-supply, next in connection 
with rendering unfertile tracts profitable, and finally 
in relation to the rural population. The second 
section of the volume is devoted to game protection 
and the natural and artificial rearing of game birds, 
in the course of which the English and French 
methods of pheasant breeding are contrasted and their 
relative merits compared. Sporting dogs—other, of 
course, than hounds--form the subject of the third 
section, which is illustrated with a number of cuts 
(not by any means always of the best) of some of the 
chicf breeds, and the manner of training dogs for 
their special duties. Then comes a dissertation on the 
various methods of destroying animals commonly 
classed as injurious to the game-preserver and the 
agriculturist, in the course of which, as already 
mentioned, every kind of trap and gin, no matter 
how cruel, is described in detail, while the reader is 
also instructed in the various methods of employing 
fire-arms and poison for the same end. The more 
legitimate forms of sport, including, however, small- 
bird-shooting and rabbit-netting, together with an 
account of the legislation connected with the subject, 
form the concluding sections of the volume. The 
whole subject of ‘‘ la chasse ”’ or *‘ Je sport ’‘ is viewed 
>o differently by our French neighbours and by our- 
selves, that it is somewhat difficult to give an un- 
biased opinion on the merits of the volume before us. 
Probably, however, it is thoroughly well suited to the 
class of readers for whom it is specially intended, 
although we cannot but regret that an attempt was 
not made to inculcate more humane views in the 
niatter of the destruction of so-called noxious animals. 

IRs Ibs 
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OUR BOOK SHELF. 

Ergebnisse und Probleme der Elektronentheorie. 

Prof. H. .A\. Lorentz. Pp. 62. (Berlin: 

1905.) 
Tuts book contains a lecture given by Prof. H. A. 
Lorentz before the Elektrotechnischen Verein at 
Berlin, December, 1904, to which certain additions 
have been made. It is a most interesting semi- 
popular account of the present position of the electron 
theory, which is due largely to the author. 

The Jecturer begins with a short historical intro- 


By 
J. Springer, 


duction, and then goes on to discuss the properties 
of kathode rays, hich of course, are negative 
electrons. Tle describes the methods by which the 


ratio of the mass to the charge of these rays has been 
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determined, and \Saufmann’'s beautiful research on 
the 68 rays from radium, which, in conjunction with 
J. J. Thomson’s and Abraham's theoretical investi- 
gations, has led to the conclusion that the mass of 
these rays or electrons is entirely electromagnetic in 
its origin. 

The most interesting part of the lecture now 
follows, where a description is given of the electron 
theory of the conductivity of metals. The beginnings 
of the electron theory of metallic conductivity we owe 
to Weber and Kohlrausch, and its recent develop- 
ments to Riecke, Drude, and J. J. Thomson. Lorentz 
here adopts J. J. Thomson's view, that the con- 
ductivity of metals is entirely due to the presence in 
them of freely moving negative electrons, and that 
the positive electrons are practically fixed, and so do 
not contribute to the conductivity. Riecke and Drude 
have so far supposed that both the positive and 
negative electrons move. The Jecture contains an 
interesting discussion of the special difficulties of these 
rival hypotheses, neither of which has yet been made 
to fit in with all the facts. 

According to the electron theory of metallic con- 
duction, the electrons move about between the metal 
atoms so that they are practically in the gaseous 
condition and the results of the kinetic theory of 
gases can be applied to them. On these assumptions 
the ratio of the conductivity for heat to the electrical 
conductivity can be calculated, and the result is that 


a 


where k=heat conductivity, 


o=clectrical conductivity, 
[=absolute temperature, 


e=charge carried by one 
electron, and @a=the gas constant. According to this 
equation, *'o0 should be the same for all metals and 
proportional to the absolute temperature. The experi- 
mental results so far obtained agree on the whole 
very well with these conclusions, and form a striking 
confirmation of the general truth of the theory. The 
observed absolute value of £@ also agrces fairly well 
with that calculated by means of the formula just 
given. 

The electron theory also gives a fairly satisfactory 
explanation of the phenomena of thermoelectricity and 
contact potential difference, but it is very difficult to 
reconcile completely with the facts on the Hall effect. 
H. .\. Lorentz’s lecture shows that many problems of 
the electron theory still await a solution, but it also 
shows the immense progress which has recently been 
made, and suggests the idea that very soon nothing 
but ether and electrons will be retained in our concep- 
tion of the physical universe. H. A. Wizson. 


Die elektrischen Bogenlampen, deren Prinsip, Kon- 


Struktion und Anwendung. By J. Zeidler. Edited 
by Dr. G. Benischke. Pp. x+143. (Brunswick : 
Friedrich Vieweg und Sohn, 1905.) Price 5.50 
marks. 


Tie book published under the above title forms the 


sixth pamphlet of ‘Elektrotechnik in  Einzel- 
Darstellungen.’ The author divides the contents 


into four parts. In the first one he shows great 
ingenuity in classifying lamps; he also explains the 
actions of series, shunt, and differential ares, and 
describes the precautions which are neccessary to 
ensure steady burning. p 

In the second part we find the constructions of 
various types of arc lamps, the sizes of carbons to 
be used, the advantages and disadvantages of flame 
and enclosed arcs, and an article on inverted lamps. 

The third part deals with the distribution and calcu- 
lation of light. It describes the construction of polar 
and Rousseau curves, the meaning of hemispherical 
intensity, the power-factor of alternate current flame 
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ares, the calculation of light for interior and exterior 
places, and concludes with tables giving the retlect- 
ing powers of various surfaces, and the horizontal 
illumination required for different places. 

The last part illustrates the construction and 
application of auxiliary plant, including steadying 
resistances, choking coils, transformers, safety appli- 
ances, &c. 

The bools is intended chiefly for students. As such 
it might be improved by including a little more of 
the theory of the arc, of which the author says prac- 
tically nothing. Very few engineering students will 
find sufficient time to study works such as ‘‘ The 
Electric Arc,"’ by Mrs. Ayrton, unless they make the 
study of arc lamps their speciality. 

The second part will form a good advertisement 
for the A.E.G. Company’s lamps, as most of the dia- 
grams represent designs made by this firm. But 
although it is quite easy to deduct the principles of 
action of other lamps from the diagrams given, one 
does not like to see in a text-book the productions 
of one manufacturer only, as it reduces the work 
almost io a catalogue. Of great interest is Foster’s 
hot-wire arc lamp, although its commercial value has 
yet to be proved. 

The most useful part of the book is the third one, 
which will be welcomed by many students who are 
able to read German, Also the fourth part contains 
much useful matter. : 

Vhe book is practically free from printer's errors. 
The few which occur may easily be detected by even 
the most elementary reader. 

Taken as a whole, the pamphlet will be found 
useful addition to electrical engineering literature. 

H. Bounce. 
South African Philosophical 
Society. Vol. xv. Part v. Catalogue of Printed 
Books, Papers, and Maps relating to the Geology 
and Mineralogy of South Africa to December 31, 


Transactions of the 


1904. By Miss M. Wilman. Pp. 283-467. (Cape 
Own e059) meoiiComlosm od. 
Tus excellent bibliography represents months of 


patient labour nett on a bewildering but necessary 
task, and now happily carried to a successful termin- 
ation. The whole civilised world appears to have had 
something to say on African geology. The labour 
entailed in drawing up these lists, which easily super- 


sede all others, wilf therefore be obvious. The 
author has had, indeed, to exercise considerable 
acumen in discarding numerous papers, &c., often 


containing mere references to geology, in order to 
bring the lists even within their present compass. 


ANS itniseea oN works, since they are mentioned in 
earlier lists, have had to he included, although they 
add little to geological literature. The title is 


generally sufficient to warn the inquirer. 

Part i. deals with works on the general geology of 
South Africa, part ii. contains a list of “geological 
maps, while part ili. is exclusively devoted to works 
on meteorites. The print is clear, and the names of 
authors are distinctly marled in Clarendon type. 

WW (Gs 
\ Pearson, 
and London: Oliver 


Problems in Practical Physics. By F. R. 
M.A. Pp. 30. (Edinburgh 
and Boyd, 1905.) Price 6d. 

TuEse problems are intended to accompany practical 

work in a laboratory, and should serve to give practice 


in working out results. The subjects” on which 
examples for solution are set include the parts of 
physical science studied in a first year's course. 


Teachers of mathematics may find the booklet useful, 
as it will provide interesting applications of simple 
mathematical principles to practical problems coming 
within simple laboratory experience. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.| 


Terminology in Electro-physiology. 


My attention has been directed to a letter in your 
columins (p. 5) commenting upon the ambiguous use made 
in physiological literature of two opposed terms, ** nega- 
tive’? and ‘* electropositive.”’ 

To me also it seems a misfortune that this ambiguity 
has ever arisen, nor do 1 see any necessity why it should 
be allowed to persist. There is no obvious reason why, in 
scientific papers, the terminology of the physicist should 
not be adhered to. The ‘‘ negativity ’’ of a point is de- 
tected by means of the current which flows towards it, or 
tends to flow towards it, through some form of external 
indicator connecting it to the point which is spoken of as 
‘ positive."" These terms, and these terms alone, 
adequately express the facts of all the experimental observy- 
ations made. Any other terminology differing from this 
is necessarily based upon some inference as to the mode 
of causation of the currents detected. Since it is the 
causation of these currents which is the main crux of the 
research work undertaken in this subject, the admission 
of such an inference seems a certain road to the confusion 
of ideas. 

In all cases where an effort has ta be made to carry 
home to an audience the more exact ideas existing in the 
author's brain, in all cases where parables are not only 
admissible but necessary, I think the terms suggested by 
Dr. Waller are of extreme value. Anyone acquainted with 
the explanatory use he has made of them in his ‘ Animal 
Electricity “* will agree. Whilst sincerely admiring his 
profoundly clever method of administering large doses of 
knowledge by means of this and similar parables, 1 have 
observed two things. In the first place, that duller wits, 


hugely mistaken, sometimes assess his Iknowledge as 
mainly one of parables. In the second place, that less 


expert persons are apt to carry conclusions derived from 
parables to a bitter and unjustifiable extremity. 
Sheffield University. c JO SscDox ars 


The Leonid Meteors, 1905 


Tue remarkable displays of these meteors observed in 
1903 and 1904 may naturally raise the expectation as to 
whether the approaching Leonid epoch will exhibit an 
abundant fall of shooting stars. Observers, it is true, will 
have to contend against the impediment offered by the 
light of the gibbous moon; hut, it may be remarked, this 
can only affect the smaller class of meteors, as the brilliant 
apparitions of 1866, 1867, and 1880 were witnessed at a 
similar phase of our satellite. 

The Leonid events of the past two years afford striking 
iNustrations of the meteoric cycle of nineteen years, being 
associated respectively with the Leonid meteor displays of 
1865 and 1866, and the present November gives ample 
promise of furnishing another example of the same period. 

Unlike the Leonid falls of «tSo5 and 1806, that of 
November 14, 1867, was brilliantly reproduced on the first 
completion of this cycle on the morning of November 15, 
1886, the spectacle heing of extraordinary splendour 
(Natere, vol. Ixi., p. 491). 

The Leonid maximum of 1905 will fall on the night of 
November 15, and, according to calculations by the present 
writer, will be visible ior over Europe and America. 
The shower will be of second-class order, that of 1866 
being regarded as of first, and will commence carly in the 
night, the first maximum occurring on November 15 
ith. G.M.T. From this hour up to about three o'clock 
on the morning of November 16 the Leonids will probably 
gradually increase in numbers, the second maximum of 


the night becoming duc on November 15, 15h. 10m. The 
final maximum on November 15 occurs at 21h., and will 


consequently be visible to American observers only. 
Dublin. Joun R. Henry. 
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Border occasionally seeo between Light and Dark 
Regions on Photographic Plates. 


Tue reason mentioned by Sir Oliver Lodge (p. 5) for 
the border seen between light and dark regions on photo- 
graphs is not the only one. In the denser regions of a 
negative the developer gets more exhausted or restrained 
thin in the thinner regions, and this affects the adjacent 
parts. At the junction of a dense and a thin area the 
edge of the thin part is made thinner by the restraiming 
compounds (bromide, oxidised pyrogallol, &c.) derived from 
the denser part, while, on the contrary, the edge of the 
denser part is made denser by the les» exhausted developer 
flowing from the thin area. This cffect is apt to be the 
more marked when the developer is already well restrained, 
as by staleness or the addition of much bromide. 

Cambridge, November 4. bo Je AULEN. 


{ue explanation of a well known phenomenon in photo- 
graphy, given by Sir Oliver Lodge in his letter to you 


last week (p. 5), does not take into consideration the 
following facts :— 
(1) The ** perceptible difference in thickness ’’ between 


the acted-on and unacted-on portions of a negative is only 
perceptible to our unaided senses when certain developers 
are employed containing substances which uct powerfully 
on the gelatin. Most modern negatives certainly have no 
perceptible difference in thickness, certainly not enough 
difference to give rise to so marked an effect as that 
referred to. 

(2) The difference in thickness is most marked in the 
carbon ’’ transparencies from which many enlarged 
negatives are made. Here it can be both seen and felt ; 
in the other case it cannot. We might therefore expect 
this cylindrical lens effect to be most marked when using 
such a transparency, but the careful comparison of a 
number cf enlarged negatives made in these two methods 
reveals not the slightest difference between them. 

In my own mind 1 have always accounted for the 
phenomenon in the following way :—The sensitive film 
ordinarily can only be approached by the developer from 
its outward face, hence the action over an area where the 
light action has been the same is uniform, But if that 
urea is bordered by one where there has been little or no 
light action, the developer absorbed by such parts is not 
spent in doing any or much work in those parts, and, so 
far as any lateral diffusion is concerned, is practically fresh 
developer. Hence the borders of an exposed portion, where 
it comes against an unexposed portion, are attacked by 
fresh developer diffusing both from the front and from the 
unexposed part, and we should therefore expect to find a 
border line of greater density there, as in fact we do. 
For a similar reason we should expect to find a less dense 
line on the border of the more transparent portion, as 
is the case, though it is not often so noticeahle as the 
former. 

That this is the true explanation is, I think, made 
manifest by the fact that the line in question can be quite 
easily distinguished on plates exposed in Spurge’s actino- 
meter, where there is certainly no opportunity of a 
““evlindrical lens effect,’ and especially when develop- 
ment has been pushed far. R. Cuitp Baytey. 

20 Tudor Street, London, E.C., November 6. 


The Use of Gasoline in Chemical and Fhysical 
Laboratories, 


EXPERIMENTAL work has so thoroughly established its 
claims to a reasonable share in the curriculum of every 
secondary school that very few schools are now with- 
out proper laboratories. No inconsiderable number of 
these schools ure, however, beyond the limits of the 
ordinary gas supply, and the question of providing a sub- 
stitute for ccal-gas has presented no little difficultv. The 
matter became urgent some time ago at the Llanberis 
Intermediate School, mainly for heating purposes, but also 
for lighting. Investigation seemed to point to two possible 
substitutes—acetylene and gasoline. Both have been used, 
but not to any very large extent, in this country. An 
account was given in the School |Verld for January #902, 
of the use of acetylene in Felsted School. 
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For a small installation, where light is the frst con- 
sideration, it would probably be admitted that acetylene 
is highly satisfactory, but even for lighting .the use of 
mantles has rendered gasoline a very severe rival. The 
problem is different when heat is the chief factor. In most 
cases of schools the gas is required to meet both demands, 
and gasoline seems to possess the advantage. 

The questions for consideration are cost and efficiency. 

In reference to cost, estimates were obtained to supply 
the chemical and physical laboratories and to light the 
whole building, and showed that the initial cost of plant 
and fitter’s work would be about fifty per cent. higher for 
acetylene than for gasoline, and the estimated cost of 
maintenance for the former was also much higher. 

Efficiency may be considered under the following 
heads :—(a) The relative simplicity of the generating plant ; 
(b) the ease of manipulation; (c) the nearness to which 
the gis approaches in use to coal-gas; (d) the risk of 
explosion. 

(a) The plant used in the Llanberis School was supplied 
by the Walworth Manufacturing Co., of Boston, eS Ace 
and consists essentially of three parts :—(1) A large shallow 
evlindrical copper tank, holding 250 gallons, buried some 
30 feet or more from the building, which is filled with 
gasoline through a pipe and closed air-tight by a screw 
cap. Two other pipes, an inlet and outlet, are fitted into 
the top of the tank and pass under ground to the cellar 
of the building. (2) In the cellar a pump, worked by a 
weight on pulleys, forces air through the inlet pipe on to 
the surface of the gasoline in the tank. Evaporation is 
rapid (gasoline boiling from about 35° (ce For (Co) mint 
the mixture of vapour and air is driven through the outlet 
pipe into (3) an automatic mixer, by which a definite and 
known amount of air can be added, so that the proper 
proportion for burning may be constantly maintained. The 
whole plant is extremely simple, and was easily put up by 
a local gas-fitter under my direction. 

(b) It requires very little attention. The weight has to 
be wound up about once a week; the mixer adjusted, by 
moving a small wheel along a rod, about once every two 
or three months; and the tank filled about every twelve or 
eighteen months. The frequency of the recurrence of these 
operations clearly depends on the size of the plant relative 
to the demands upon it. 

(c) The burners differ slightly from the ordinary coal-gas 
bunsens, but give an excellent flame for ordinary laboratory 
purposes. The most noticeable difference is that the flame 
is more casily blown out. This gives a little trouble with 
an ordinary font blowpipe, but a slight modification, which 
1 hope to carry out, suggested by my friend Mr. B. B. 
Turner, of Storrs Agricultural College, Connecticut (who 
has used gasoline for some years, and who brought it to 
my notice), will probably get over the difficulty. The plant 
supplics enough gas to light the whole building as well as 
for luboratory purposes. 

(d) The risk of explosion is very slight, as any escape is 
at once detected by the strong smell, and the limits of 
explosion are narrower than those of coal-gas and very 
much narrower than those of acetylene. The absence of 
any heating arrangements to aid the evaporation, such as 
are proposed by some makers, considerably reduces the risk 
of explosion. [. Reser: 
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AVING had an opportunity of witnessing the 
bore, or aeger as it is locally called, in the 
River Trent at Gainsborough during the recent high 
equinoctial tides, which did so much damage all along 
the east coast, | send you the following description, 
which may interest some of your readers, more 
especially as ] am not aware of any trustworthy 
account of this bore that has yet been published. 

The Trent is a tributary of the Humber, and joins 
that river about 16 miles above Hull and = 4o 
miles from the North Sea. The width of the Trent 
at the junction is from 2500 feet to 3000 feet at high 
water, diminishing to joo fect 1} miles from the 
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junction. This wide space is encumbered with a mass 
of sand banks. The width of the Humber below the 
junction averages about 4500 feet, and this channel 
also feeds the Ouse, which is a continuation of the 
Humber. This width is double that of the Trent 
and Ouse combined. 
tides at Trent mouth is 15 feet, increasing at equi- 
noctial tides to 19 feet. The tide has a run of 
47 miles up the Trent, and reaches to 87 miles from 
the North Sea, the flood lasting three hours and the 
ebb nine hours, 

Vhe bore, or aeger, is caused by the check of 
the tidal flow through the shoal water of the sand 
banks and the contraction of the waterway, the tidal 
current overrunning the transmission of the foot of 
the wave, It first assumes a crest somewhere 
between Burton Stather, 3 miles from the mouth of 
the Trent, and Amcotts, 2 miles further on, depending 
on the condition of the tide, the water rising almost 
simultaneously 3 feet. In ordinary spring tides the 
7 or 10 miles above 
In high spring tides it diminishes 


bore does not extend more than 
Gainshorough. 


Scans OREN i i Titel 
Fic, 1.—The Aeger in the Trent. 


to 1 foot in height at VYorksey, 35 miles from the 
mouth of the river, and then gradually dies out. 

The bore was to be seen under exceptionally favour- 
able conditions on September 30 and October 1 last, 
being the second and third days after the new moon. 
Vhe tides were laid down in the Admiralty tide tables 
for the Humber as the largest of the year. The 
moon was in perigee on September 29, and had 
11-21 degrees south declination. Vhe wind was from 
N.E, to N.W., a direction which brings the largest 
tides, and was blowing at Spurn with a force of from 
6 to 7. Inland the foree was only about 3 on the 
Beaufort seale. There was a limited quantity of 
fresh water running down the river, the velocity at 
low water being 2 miles an hour. The depth in the 
channel between Gainsborough and the Humber is 
now about 6 feet, but there are several shoals with 
not more than 2 feet to 24 feet over them. The tide 
was exceptionally high, rising in the Humber at Hull 
nearly 3 feet higher than ordinary spring tides, and 
within 10 inches of the record tide of March, 1883. 

The bore could be heard approaching about half a 
mile from the place of observation, and passed with 
u crest in the middle of the river of from 4 feet to 
43 feet extending across the full width of the river, 
which is here about 200 feet at high water. At the 
sides the breaking wave rolled along the banks 6 feet 
or 7 feet high. The crest was followed by five or 
six other waves of less height, terminating in a mass 
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of turbulent broken water for a distance of 100 yards. 
The velocity of the wave, as nearly as it could be 
measured, was about 15 miles an hour, the current 
running up after the bore had passed at the rate of 
4}; miles an hour, and at its maximum, about half 
flood, 5 miles an hour. The tide rose 4 feet in the 
first four minutes after the arrival of the bore, 5 feet 
in the first half hour, and 8 feet in two hours, when 
it attained its maximum height and commenced to 
fall; but the tide continued running up the river 
for another hour after this, at the reduced velocity 
of 2 miles an hour. There were some steamers and 
barges lying at the wharves, and a row-boat in the 
middle of the river. These rose with the wave and 
suffered no harm. 

These bores were considered by the men on the 
river as fair specimens of those which come with 
high tides, und as never exceeded in height to any 
extent. When the river is full of fresh water and the 
ebb is heavy the bore is less pronounced, and does 
not show at all on neap tides. It was reported that 
at Owston Ferry, which is 8 miles nearer the Humber 
than Gainsborough, the crest of the 
aeger was 8 feet, but this was prob- 
ably at the side of the river, A 
boat which was in the middle of the 
river when the wave came was for 
an instant completely out of sight 
of a spectator on the bank. 

The photograph from which the 
illustration is taken is by Mr. E. W. 
Carter, of Gainsborough, and is 
copyright. 

In the Ouse during spring tides 
there is a less pronounced bore. In 
ordinary spring tides it commences 
at a shallow reach in the river at 
Sand Hall, 2 miles above Goole, 
attains its greatest height 4 miles 
above Selby, and then gradually 
dies out. The erest of the bore is 
from 2 feet to 3 feet, and the break- 
ing wave at the sides 6 fcet or 
7 feet. In summer, when the ebb 
current is low, the aeger reaches 
Naburn with a crest 1 foot 6 inches high. Since the 
improvement of the channel of the river below Goole 
these acgers have become smaller. 

W, H. WHEELER. 


SURWE YS (WOR iH SENET O NMA UN GN [eft 

V 7E have appreciated many of the difficulties the 

engincers encountered in the construction of 
the Simplon Tunnel and have offered our congratu- 
lations on the successful completion of the work. But 
the difficulties that have been most readily appre- 
hended have been those arising from the outburst 
of water from the hot springs in the track, the high 
temperature, and the mechanical boring and removal 
of the rock. In the happy completion of a task: of 
great magnitude, which at one time threatened to 
end in a catastrophe, people are apt to forget the 
onerous preliminary work necessary to set out the 
line of the tunnel, to arrange the gradient so as to 
provide not only for efficient drainage at cither end, 
but to secure the continuity of the separate tunnels 
at the point of junction, and so render it possible to 
worl: simultaneously at both ends. We are therefore 
glad to see an article by Prof. C. Noppe in Himmel 
und EKrde for August? bringing these matters forward, 
and making us familiar with the work which has 


1“ Die Vermessungs- und Absteckungs-Arbeiten fir den Simplon 
Tunnel “ 
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et . hoe . . 
been so efficiently carried out by Prof. Rosenmund | instrument and permitted accurate observation of the 


of Zurich. 

Before the work of boring and perforation can be 
begun, there are three elements which have to be 
determined with an accuracy which must be greater 
in proportion to the difficulties of construction. These 
are the direction, the length, and the altitude above 
sea-level. Assuming that the places of entrance and 
exit of the tunnel have been marked by suitable pillars, 
the determination of these three elements begins; and 
that of the level is the least difficult, beeausc the 
surveying engincer trusts to direct measurements. 
By the aid of accurate levelling instruments, it 1s 
possible to derive the difference in altitude of two 
stations 50 kilometres apart with no greater error 
than 3 cm. This is effected by the use of the 
levelling staff, which is read by means of an accurate 
level, the staff being placed vertically at two stations 
a convenient distance apart, and the sum of the 
differences of each pair of readings being talken. The 
surveyor apparently trusts entirely to the accuracy 
with which his theodolite can be levelled. Several 
determinations of the difference of level of the two 
ends of the tunnel were made, but between the two 
last there was a discrepancy of only 2 em., a more 
than sufficient degree of accuracy. The actual differ- 
ence of level between the two ends was 52-439 metres. 

The second element, that of the length of the 
tunnel, is to be derived indirectly from triangula- 
tion, the length being reckoned from the same points 
that have served for the determination of difference 
of level, and, as a matter of fact, these points are 
at some distance from the actual openings. A base 
line being given, the construction and the solution 
of the triangles present little difficulty, for here great 
accuracy is not required, and the probable error that 
Prof. Rosenmund was content to leave in his work 
amounted to +0.7 metre. The distances measured 
are as follows :— 


The length between the columns mark- metres 

ing the axis of tunnel... z 20,091-33 
Distance of nerthern column from 

tunnel opening ... Sia oe Be 3478 
Distance of southern column from 

tunnel opening ... ae 44-84 


Actual length of tunnel ... 19,723-71 


The third element, that of direction, at all times 
presents some difficulty, and, in the case of moun- 
tains, where local attraction enters as a disturbing 
factor, the problem requires very delicate treatment. 
In a tunnel 20 kilometres long, an error in direction 
of one minute, which is usually the limit of accuracy 
sought in technical worl, would produce an error of 
6 metres, and the tenth part of such an error would 
be too great. Recourse is necessarily had to triangu- 
lation, and the angular measurements must be made 
with the greatest care. Well-defined signal posts 
must be erected to mark the angles of the selected 
triangles, and the points of reference in these pillars 
defined with the utmost accuracy. The form which 
Prof. Rosenmund preferred consisted of cylindrical 
towers of brick about eight feet high, of which the 
axis was an iron tube the upper edge of which reached 
the top surface of the tower. .\ wooden pole carried 
this iron tube vertically upwards, and the whole was 
surmounted by a conical tin covering, the highest 
point of which was vertically over the centre of the 
iron axis. Eleven of these piers were erected, and 
when signals were made from any pillar the conical 
top was removed, and the theodolite was placed cen- 
trally over the middle of the iron tube in the cylin- 
drical tower, which afforded a solid support for the 
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other stations. With the care exercised, it might have 
been anticipated that the sum of the angles of any 
triangle would differ from 180° by the known amount 
of the spherical exeess, within the errors of observ- 
ation. But the discrepancies were much larger, vary- 
ing from 4 to 8&5 seconds, and these deviations could 
be explained only by attributing to the mountain an 
attractive foree, which sensibly displaced the diree- 
tion of the plumb-line. In other words, the theo- 
dolite was not placed horizontally. The amount of 
the deviations from the vertical, with the azimuths in 
which they occur, is shown in the following table :— 


Deviation 

Station feom vertical Avimuth 
North point of axis... 13.0 248 20 
Oberried : 1yel ane 195 12 
Birgischwald ... 16-4 ISS 5 
Rosswald 23-6 262 50 
Spitzhorn nad rs poe Dope Ss 
Monte Leone... sad ben SES) Se oO 
Hullehorn —... ae eS Zep 
Seehorn aac ane soo AND as 7528 
Alpe Wolf Lbg deo Soo 
Genuina Hae ae acy 4 es 192 3 
South point of avis... es 139 41 


Assuming these deviations from the vertical to arise 
from the attraction of the mountain mass, an hypo- 
thesis which was confirmed by rigorous astronomical 


observation, it was found possible to reduce the 
closing errors of the triangles very materially. The 


solution of the whole network of triangulation showed 
that the tunnel’s axis was fixed with a probable error 
of +07, and that the direction of the tunnel could 
be fixed with sufficient accuracy by pointing the 
telescope, placed on one of the piers at the entrance 
of the tunnel, to any other signal tower, and revolving 
the telescope through a known angle. 

It would be interesting to enter into the details 
by which the path of the tunnel was checked as the 
work progressed, more especially as curtous refractive 
effects, akin to those seen in ‘* mirage,’’ occurred to 
render the observations somewhat difficult and un- 
certain. These disturbing effects were more noticeable 
when observing towards the north end of the tunnel, 
where the difference of temperature between the 
internal and external atmosphere was greatest. On 
the southern side, the external air being warmer than 
on the north side, the *t mirage’ was not so con- 


spicuous. But we have ouly space to refer to the 
degree of success which resulted from the care 
bestowed on this difficult undertaking —a success 


which could not be adequately tested until the june- 
tion of the engineering parties in the middle of the 
tunnel was effected. To take the three elements in 
order, it was found that the level agreed within 
o-t metre of the calculations. The length as measured 
differed 2 metres from the calculated value, but, as 
mentioned, this was a factor in which great accuracy 
was not needed, because, if the direction were given 
correctly, it was only necessary to continue the 
borings until the engineers from the south and north 
sides met in the middle. The direction was most 
satisfactory. The wall of one tunnel was absolutely 
continuous with the wall of the other; an attempt 
was made to compare the opposite walls of the tunnel 
for confirmation, but this attempt was frustrated by 
a projecting piece of rock. No better result could 
have been anticipated, and the utmost eredit attaches 
to Prof. Rosenmund and his «assistants. 
Woolen LP 
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SCTE SCI. 
scholars selected from the whole of Great 
Britain for their ability and promise, maintaining 
themscives on 17s, gd. per week, were this year 
saved from much privation by secret gifts of small 
bursaries—see the subjoined audited account. 1 have 
no right to ask for help from the generous men who 
helped me last year, but | have all the sturdiness of 
a chartered beggar I ask in a good cause. 

It was originally intended that these bursaries 
should be given only to such National Scholars as 
required assistance, but some of the subscribers have 
given me power to assist other students of the college. 
Also one of the two City Companies has given me 
power to grant an occastonal bursary of more than 
ten pounds. It is understood that every student is 
morally bound to repay this money to the fund at 
some future time. Joun Prrry. 

October. 
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Royal COLLEGE OF SCIENCE, 
BURSARIES 1904-1905. 
BALANCE SUBET, 
Moneys Reeeived and Paid by Prof, Perry. 
RECEIVED Pap 
Balance from last year £24 20 Dec. 16 to Feb, 28. 


alugust, 1904. 25 sludents  re- 
Dr. Sprague ... ... 20 00 ceived half bur- 


R. Kaye Gray, Esq... 10 
Seplember, 1904. 
Def. J. Perry (slide 
rules) ... 0. Fe ah 10} 


° 


oO saries, £5 each ... 
Sanuary 31, 1905. 
1 student received 
a half bursary of 


4125 00 


WNorenber, 1904, PaTles: 7 100 
Ks turned halfbursary 5 0 0 /ebruary 15. 
Sir Andrew Noble... 10 00 1 siudent received 
Deventher, 1904. * the second half of 
The Drapers’ Co. ... 100 0 0 his bursary... 5 00 
Prof. J. Perry (slide March 24 t0 June 15. 
tules) .. ... «2 2190 22 students re- 
January, 1905. ceived second 
J. Drinkwater, Esq. 4 10 halves, £5 each... 110 00 


The Goldsmiths’ Co. 100 
April, 1905. 
Prof. J. Perry (slide 
AUN)! ne ete 


00 June s 
I student received 
second half ae 7 100 
11 0 2 students refused 
theirsecond halves 
| Balance in hand 22 19 0 


Total £277 19 o| 
Twenty-three students received iol. 
sl, each, and one received rsl. 
cludited and Signed by Joux W. Jupp. 
1905. 


Total £277 19 0 
each, 


two received 


Dated June 22, 


LDV ee EVEN (OXOURIB TEND), 
STRONOMERS will have learned with profound 


regret that Dr. Ralph Copeland, .\stronomer 
Royal for Seotlind, died on October 27 at the [din- 


burgh Pee aes in the sixty-eighth year of his 
age. Dr. Copeland enjoyed a more varied life than 
generally falls to the lot of astronomers. The love 


of travel and adventure seemed with him to be only 
second to his desire to advance the interests of astro- 


nomy. 
Born in Lancashire, he early went to Australia; 

where, on the somewhat uncongenial soil of a sheep- 

run, he acquired his first telescope and diligently 


used it. Then he was for a short time attracted by 
the excitement of the gold diggings, but he forsook 
these to return to England, having determined to 
devote himsclf to astronomy. He matriculated at the 
University of Gottingen, and enjoyed the advantages 
of instruction from Prof. Klinkerfuss. For a while 
he took part in the routine work of the Gottingen 
Ohservatory, but the love of adventure still possessed 
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him, and we find him in 1867 taking part in an ex- 
pedition to explore the east coast of Greenland, climb- 
ing mountains and otherwise distinguishing himself, 
so that on his return he was awarded the Order of the 
Red Eagle by the German Emperor. Shortly after 
his return to Europe he came to England, and though 
he was connected with both the observ: atory of Lord 
Rosse at Birr Castle and with that at Dunsink, he 
is better known for his work in connection with both 
expeditions of 1874 and 1882 to observe the transit of 
Venus. In the first he was a member of Lord 
Lindsay’s (now Earl of Crawford) unsuccessful ex- 
pedition to Mauritius, but on the occasion of the 
second transit he was more fortunate at Jamaica. 
Before returning to England he spent some time in 
the Andes of Peru and Bolivia, at altitudes varying 
from 10,000 feet to 15,000 feet above sca level, where 
he carried out a series of researches on the trans- 
parency of the atmosphere, the spectra of planetary 
nebula and of certain classes of stars. 

In 188g, when the Earl of Crawford presented his 
instrumental equipment to the Edinburgh University, 
Dr. Copeland became regius professor of astronomy 
and .Astronomer Royal for Scotland. Here his great 
worls consisted in the re-construction of the National 
Observatory at Blackford Hill, the full development 
of the capacity of which was denied him by reason of 
his failing health. But he still enjoyed opportunities 
for foreign travel. Norway, India, Spain, were all 
visited in’ turn for the observation of solar eclipses. 
His favourite instrument on these expeditions was a 
telescope of long focal length. 

Dr. Copeland’s acquaintance with astronomical 
literature was wide and intimate, and his collection 
of works having reference to some departments, such 
as cometary astronomy, was probably unique for its 
completeness. In cometary observation he was par- 
ticularly interested, and it will be recalled that for 
many vears he gaye valuable assistance to observers 
of comets by calculating and circulating ephemerides 


which he printed at a small press of his own. For 
some time he gave further encouragement to the 
science by editing, in conjunction with Dr. Dreyer, 


the periodical Copernicus, devoted to the publication 
of high-class papers. In faet, Dr. Copeland's activi- 
ties were by no means limited to what may be called 
his official duties. He had the gift to interest by 
his varied knowledge and experience, and used it 
liberally. He was held in estimation by a large cirele 
of friends and pupils for the picturesquencss with 
which he imparted his information and his readiness 
to assist and encourage. The writer is among those 
who will gratefully acknowledge the charm of his 
manner and the kindnesses received at his hands. 


AW Eos age 
CARTAN I a Te EN erie 


ATURAL science has sustained a heavy loss in 
L the death of Captain F. W. Hutton, curator of 
the Canterbury Muscum, president of the New 
Zealand Institute, and formerly professor of hiology 
and geology in Canterbury College, University of 
New Zealand. The second son of the Rev. H. F. 
Hutton, Rector of Spridlington, in Lincolnshire, 
Frederick Wollaston Hutton was born at Gate Barton 


in that county on November 16, 1536. lle was 
educated at the grammar school at Southwell, and 
afterwards at the Naval \cademy at Gosport. After 


serving for three years in the India mercantile marine 
he entered the Army, becoming ensign in the 23rd 
Royal Welsh Fusiliers in 1855. He served in the 
Crimea (1855-6), and saw further aetive service during 
the Indian Mutiny, being present at the capture and 
relief of Lucknow. Tle was made lieutenant in 1857. 
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In 1860 he furthered his military studies at the Staff 
College at Sandhurst, passing the examinations in 


or. Ai this date geology was taught in the Royal 
Nhilitamgec ollexe bys Pret. 1. Rupert Jones, and 
Hutton, who had taken up the subject with 


enthusiasm, contributed in 1862 to the Jourual of the 
Royal United Service Institution (vol. vi.) an essay 
on ‘* The Importance of a Knowledge of Geology to 
Military Men.’’ The importance, strange to say, does 
not appear to be so fully recognised nowadays. 
Hutton became captain in 1862, and served for a 
time as Deputy-Assistant CQuartermaster-General at 
Dublin; but in 1866, having retired from the Army, 
he emigrated to New Zealand, and devoted himself 
to the study of natural history, and especially to 
zoology and geology. In 1871 he was appointed 
assistant geologist on the Geological Survey of New 
Zealand, in 1873 provincial geologist of Otago and 
curator of the Otago Museum, and in 1877 professor 
of natural science in the Otago University. In 1880 
he settled at Christchurch, having become professor 
of biology and geology in the University of New 
Zealand, a post which he held until 1893, when he 
became curator of the Canterbury Museum at Christ- 
church. He was elected a Fellow of the Royal Socicty 
in 1892. 

One of his carliest geological papers, a sketch of 
the physical geology of Malta, was published in the 
Geological Magasine (1860). From this date his 
work related mainly to the country of his adoption. 
He prepared official reports on the Lower Waikato 
district and on the Thames gold-field in 1807, and a 
report on the geology and gold-fields of Otago (with 
GE lrich) in) ise To the Geological Socicty 
of London he contributed in 1883 an excellent sketch 
of the geology of New Zealand, which gave a com- 
prehensive summary of the Raewledge attained at 
that time, and in 1887 he sent to the same society an 
account of a recent eruption of Mt. Tarawera in 
North Island. He contributed many other geological 
papers to the Geological Society and Geological 
Magasine. While distinguished as a geologist, the 
importance of his researches on zoology was early 
recognised, and he was elected a corresponding 
member of the Zoological Society in 1872. 

He contributed articles on the fauna and flora of 
New Zealand, on the land mollusea, the fishes, and 
the birds, including the extinct moas. Some of these 
articles were printed in the Transactions of the New 
Zealand Tnstitute, the Proceedings of the Linnean 
Society of New South Wales, in the Proceedings of 
the Zoological Society, in Ibis, and other journals. 

He was an ardent student of evolution, and 
among other works issued in 1899 ‘f Darwinism and 
Lamarckism, Old and New,’ and in i902 ‘ The 
Lesson of Jévolution.’ 

After an absence of nearly forty years he paid a 
visit to this country, and received a hearty welcome 
from his many scientific friends. He was returning 
io his home at Christchurch when the announcement 
of his death on October 27 was received by telegram 
from the Cupe. We are indebted to an obituary 
in the Times for some of the above particulars. 
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NOTES. 

THe Royal Society has this year made the following 
awards of medals. The awards of the Royal medals have 
received the King’s approval :—The Copley medal to Prof. 
1). 1. Mendeléeff, of St. Petersburg, 
to chemical and physical science ; 
} iaiownting, F Ros): 


science, especially in connection 
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for his contributions 
a Royal medal to Prof. 
for his researches in physical 


with the constant of 


| 


gravitation and the theories of electrodynamics and_ radi- 
ation; a Royal medal ta Pref. C. S$. Sherrington, F.R.S., 


for his researches on the central nervous system, especially 
in relation to reflex action; the Davy medal to Prof. A. 
Ladenburg, of Breslau, for his researches in organic 


chemistry, especially in connection with the synthesis of 
natural alkaloids; the Hughes medal to Prof. .\. Righi, of 
Bologna, on the ground of his experimental researches in 
electrical science. 


Tue following is a list of those who have been recom- 
mended by the president and council of the Royal Society 
for election into the council for the year at the 
anniversary meeting on November 30:—President, Lord 
Rayleigh, O.M.; treasurer, Mr. A. B. Kempe; secretaries, 
Prof. Joseph Larmor and Sir Archibald foreign 

Mr. Francis Darwin; other of the 
Dr. Shelford Bidwell, Sir ‘T. Lauder Brunton, 


1gu0b, 


Geilie ; 
Secretary, members 


council, 


Prof. J. Norman Collie, Prof. W. R. Dunstan, Prof. J. B. 
Farmer, Prof. F. Gotch, Dr. S. F. Harmer, Sir William 
Huggins, K.C.B., O.M., Prof. EE. Ray fankester, Dr. 
JeES Marr Mien Gress Mathews: Mir. 1d. bo Newall) Sir 
Vi De Niven Gu mthol olin lorry ierots ls blk 
Starling, Prof. W. A. Tilden. 


-\T a meeting of the council of the British Association 

November 3 it was decided that, in consequence of 
strong representations by the local committee, the meeting 
at York next year shall be opened on Wednesday, 
August 1, which is earlier than the usual date of the 
opening meeting. 


on 


Tur council of the British .\ssociation has received a 
gift of so/. from Mrs. John Hopkinson, ta be devoted to 
some investigation which may be sugpested at the next 


meeting by the committee of recommendations. 


Tie Paris Academy of Moral and Political Sciences has 
to Dr. Calmette, of 
and 


awarded a prize of the value of 6nol, 
Lille, in recognition of his 
preventive medicine. 


work in bacteriology 


see the 
years of 


WE regret to announcement of the death, at 
forty-five of Prof. Walter F. Wislicenus, 
professor of astronomy in the University of Strasburg and 
editor of th= *‘ Astroromischer Jahresbericht.”’ 


cSe, 


A CuristMas course of lectures, 
auditory, will be delivered at the Royal Institution by 
roi. i TE F.R.S., on astronomy, from 
December 28 of this year to January 9, 1906. 


adapted to a juvenile 


Turner, 


Dr. Mavrirs SxELLin informs us that he has resigned 
the directorship of the section of terrestrial magnetism and 
seismology at the Koninklijk Nederlandsch Meteorologisch 
Instituut. Dr. Snellin’s private address is now Apeldoorn, 
Holland, and any papers intended for him personally 
should be sent to this address. 


Ar the inaugural meeting of the eighty-seventh session 
of the Institution of Civil Engineers, held on Tuesday, 
November 7, Sir Guilford Molesworth, K.C.I.E., the 
tiring president, introduced to the members his 
successor in the chair, Sir Alexander Binnie, who delivered 
he traced the in- 
investigation upon the 
The president sub- 
sequently presented the medals and premiums awarded by 
the council for papers dealt with at the institution in the 
course of the past session. 


re- 
formally 


in which 
and 


an address to the members, 
fluence of scientific thought 
development of engineering practice, 
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Tre fifteenth International Congress of Americanists 
will be held at Quebec on September 10-15, 1906. Papers 
in cach division of the congress will take precedence in 
the order of the receipt of abstracts. Copics of regulations 
referring to papers may be obtained from Prof. F. Boas, 
department of anthropology, Columbia University, New 
York. The names of intending members or associates 
should be sent to Dr. N. E. Dionne, Librariun to the 
Legislative Assembly, Quebec. 


Science reports that the Alvarenga prize fo1 1405 has 
been awarded to Dr. Chalmers Watson, of Edinburgh, for 
his essay entitled ‘t The Importance of Diet; an Experi- 
mental Study from a New Standpoint.”’ This prize is 
given by the College of Physicians of Philadelphia, and 
consists, each year, of the income of the bequest of the 
late Sehor Alvarenga, amounting to about 361. The next 
award will be made July 14, 1906, provided that an essay 
deemed by the committee of award to be worthy of the 
prize shall have been offered. Kssays intended for com- 
petition must be received by the secretary of the college 
on or before May 1, I90h. 


WE regret to learn that Mr. William Jlenry Greenwood, 
the eminent metallurgist, died on October 31 at fifty-nine 
years of age. ble was educated at the Royal School of 
Mines, and at various periods in his career he held im- 
portant positions at the works of Sir J. Whitworth and 
Co., the St. Petersburg Ordnance Works, and the 
Birmingham Small Arms Works. From 1885 to 1889 he 
was professor of metallurgy at Sheffield. He was the author 
of a well known manual of metallurgy, of a treatise on 
steel and iron, and of a series of metallurgical lecture 
diagrams, and contributed various papers to the Institution 
of Civil Engineers, the Iron and Steel Institute, and other 
technical societies of which he was a member. 


THE Society of Arts will commence its 152nd_ session 
on November 15 with an opening address from the chair- 
man of its couneil, Sir Owen Roberts. .\mong the papers 
set down for the Wednesday evenings before Christmas 
is onc on the commerce and industries of Japan, by Mr. 
W. If. Mitchell, at which the Japanese Minister will pre- 
side. Sir William will give an account of the 
recent meeting of the British Association in South Africa, 
and Mr. F. Martin-Duncan will describe recent applications 
of the kinematograph for scientific purposes. A course of 
Cantor lectures by Prof. J. A. Fleming on electric 
waves will also be given before Christmas. .Among the 
courses of lectures announced for the meetings after 
Christmas is one under the Cantcr trust on modern 
warships, by Sir William E. White, and one under the 
Iloward trust, by Prof. Silvanus P. Thompson, on high- 
speed electric generators. The usual course of juvenile 
lectures will be given this year by Prof. Herbert Jackson, 
the subject being flame and combustion, 


Preece 


Barox ERLAND NORDENSKJOLD has published through 
Reuter’s Agency some details of his eighteen months’ ex- 
pedition to the Andes, which was undertaken for the pur- 
pose of penetrating the northern forests of Bolivia and 
studying the Indian tribes along the various tributaries of 
the Amazon in practically unknown districts. Baron 
Nordenskjold left England in January, 1904, his intention 
being to travel «id the Peruvian port of Mollendo to Puno 
on Lake Titicaca, at an altitude of 12,000 Jeet, and thence 
to La Paz, the Bolivian capital. Ile visited in all three 
tribes, the Yamiacas, Gauarayos, and Atsapuacas, who, 
until a couple of years ago, lived like people of the Stone 
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Age. The two last mentioned, in the main, still retained 
their original customs. No white man had ever previously 
visited the Atsapuacas, but yet they were in possession of 
tools, which they had obtained through other tribes. The 
expedition was unable to get into contact with a fourth 
tribe. The explorers marched through their territory and 
were constantly watched by the people, who, while abstain- 
ing from molesting the strangers, would not have any 
dealings with them. Baron Nordenskjdld states that the 
Quichuas and Aymaras, living round Lake Titicaca and 
in the fells of the Andes, are an interesting study for the 
ethnologist, as they have retained many customs unaltered, 
or but slightly modified, since the time of the Incas. 


From a report in the Times we learn that the old 
students of the Royal School of Mines resident in South 
Africa held their annual dinner at the Rand Club, 
Johannesburg, on October 7. Mr. J. Hlarry Johns pre- 
sided, supported by Mr. A. R. Sawyer and Mr. H. H. 
Webb. In proposing the toast of ‘* The Royal School of 
Mines,’ the chairman emphasised the importance of teach- 
ing students to put scientific knowledge to practical use. 
He laid stress upon the importance of training in 
mechanical engineering and electricity, and congratulated 
the Government upon choosing a 
engineer to fill the chair 
of Mines. Mr. Brodigan, 


thoroughly practical 
of mining at the Royal School 
in replying, endorsed the general 
opinion that, considering the national importance of the 
mining industry to Great Britain, the Government should 
endow more liberally the leading mining school of the 
world. <A letter was read from the Conimissioner of Mines 
(Mr. H. Weldon), in which he offered a scholarship of 
321, to be competed for by the mining students of the 
Transvaal Technical Institute. Mr. Webb proposed that a 
register should be kept of all old School of Mines 
students residing in the country, and stated that the Con- 
solidated Gold Fields of South Africa would always be 
ready to provide work Jor a certain number of students 
who had finished the graduation course at the Royal School 
of Mines. The students would earn enough at such work 
to maintain them while they were gaining practical ex- 
perience. In connection therewith, those who have studied 
at the Royal School of Mines are requested, should they 
come to South Africa, to send their names and qualifications 
to Mr. C. 3. Horwood, Rand Club, Johannesburg. 


Tue tercentenary of the birthday of Sir Thomas Browne, 
author of the ‘' Religio Medici,’ ‘‘ Urn Burial,” &c., 
physician and philosopher, who was bern in Norwich on 
October 19, 1605, was celebrated in Norwich on October 19 
with a remarkable display of enthusiasm and _ interest. 
A statue by Mr. Henry Pegram, A.R.A., has been placed 
in the Haymarket at Norwich, close to the site of Sir 
Thomas Browne’s house, and was unveiled by Lord Ave- 
bury in the presence of a distinguished company, including 
representatives of the Roya! Colleges of Physicians and 
Surgeons, Londen, and of several of the universities and 


learned societies, who were afterwards entertained at 
luncheon by the members of the memorial executive 
comunittee. 

In the University Review for October (ii, No. 6) 


Viscount Mountmorres writes on the development of the 
tropics. The article is an indictment of our colonial policy 
on the west coast of Africa, and the energy of other 
nations in developing their possessions in this region is 
contrasted with the lethargy exhibited in our treatment of 
our own colonies. This applies not only in commerce but 
in scientific investigations, and, save for several excellent 
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experimental botanical gardens, there is a whole class of 
important questions dealing with the mineral, vegetable, 
and animal products of the country which is practically 
left to private individuals for solution. 


Sir FREDERICK TREVES gave the opening address of the 


winter series of the Edinburgh Philosophical Institution 


on October 31, Lord Rosebery presiding. Sir Frederick's 
subject was ‘‘disease’’; he said that the common con- 
ception of disease is that it is a ealamity, and its end 
‘destruction, whereas disease is one of the good gifts, for 
its motive is always benevolent and protective. He demon- 
strated his proposition by a number of instanees, showing 
that the phenomena of disease always tend to recovery 
and repair, though he acknowledged that in the case of 
malignant disease the assertion could be made that there 
was nothing good in it, to which no answer could at 
present be given. 


Mr. L. W. Lampe, of the Geological Survey of Canada, 
has favoured us with a copy of a paper, from the Trans- 
actions of the Royal Socicty of Canada, on species of 
Hyracodon and the ancestral horse-like genus Mesohippus 
from the Oligocene of the Cypress Hills, Assiniboia. 


No. 3 of the Brooklyn, N.¥., Musctiin iwews records 
improvements and additions to the central and children’s 
museums in that city. A special feature is the collection 
of insects in the children’s museum, this group being re- 
garded as a peculiarly suitable one for infantile study 
owing to the number of its representatives and_ their 
adaptations to different modes of life. 


Part v. of the first volume of the Records of the 
‘Albany Museum contains papers on Hymenoptera by 
Messrs. Cameron and O’Neil, and two on fossil reptiles 
and fishes by Dr. R. Broom. Several new generic types 
of fossil reptiles are described, but their affinities are for 
the most part doubtful; the one fossil fish reeorded is 
referred to the European ganoid genus Coclacanthus. 


An elaborate account of the alimentary tract of the 
mosquito is contributed by Mr. M. T. Thompson to the 
Proceedings of the Boston (U.S.A.) Society of Natnral 
History, vol. xxxii., No. 6. The ordinary gnat (Culex 
pipicns) and two other species of the same genus afforded 
material for the investigation, Anopheles not being 
sufficiently abundant. 


Tue contents of Biologisches Centralblatt of October 15 
include an article by Mr. H. Kranichfeld on the probability 
of the preservation and continuity of favourable variations 
in animals, with arithmetical calculations; a second (to 
be continued), by Mr. K. C. Schneider, on the elements 
of comparative animal physiology; and a third (likewise 
not completed) on ‘‘ neurons,’’ or nerve-fibrilla, by Dr. 
Max Wolff, of Jena. 


Ix the October issue of the American Naturalist Prof. 
B. M. Davis continues his detailed account of the structure 
of the vegetable cell, while Prof. T. D. A. Cockerell 
furnishes a diagnosis of the bees of the genus Diadasia, 
and Dr. If. W. Shimer deseribes a variety of the brachio- 
pod Yerebratalia transversa from Alaska, remarkable for 
the extreme thickness and rugosity of the shell, its abraded 
umbo, and the presence of a small perforation on each side 
of the aperture for the pedicel. 


Tne latest issues of the Proceedings of the U.S. Nat. 
Museum include a list of American cochlidian moths, with 
descriptions of new genera and species, by Mr. H. G. 
Dyar; and descriptions of new South American moths, by 
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Mr. W. Schaus, of Twickenham. The latter comprises no 
less than 479 species regarded as new, many of them 
indicating previously unknown gencric types, one of the 
latter being designated Rothschildia, in honour of the 
owner of the Tring Museum. 


Tue October issue of the Zoolegist contains a summary 
of the results of last season’s scaling in Newfoundland 
waters by Mr. T. Southwell, of Norwich. It is very 
interesting to note that, owing to a postponement of the 
date for taking the young, the product of a given number 
of seals has exceeded that yielded by the same number 
last year hy no less than 77) tons. That seals are still 
abundant is evident from the statement that one of the 
vessels came upon a ‘' patch ’’ of some 600,000, of which 
only a few could be killed. These northern harp-seals are 
stated to differ from those killed further south. 


To vol. xxvi., No. 3, of Notes from the Leyden Museum 
Dr. Jentink contributes an important and well illustrated 
paper on the wild swine of the Malay Archipelago. In 
the author’s opinion all these pigs are indigenous, and each 
island form represents a distinct species, the long-snouted 
Sus of of Sumatra thus being distinct from the Bornean 
Sus barbatus. Dr. Jentink appears to be unaware that 
Mr. Lydekker, on the evidence of photographs sent by 
Dr. H. N. Ridley, recorded in the Field for last year the 
existence of a representative of this long-snouted group in 
the Malay Peninsula. 


Mr. J. Wimmer, of Vienna, has sent us a copy of a 
“booklet ’’ of sixty-four pages by himself entitled 
““Mechanik der Entwicklung der tierrischen Lebewesen,”’ 
published at Leipzig by Mr. J. A. Barth. In this work the 
author discusses, with the aid of diagrams and mathematical 
formulas, the mechanical adaptations of animals of all 
classes to the conditions of their existence, and in relation 
to their modes of progression. One chapter is devoted, for 
instance, to the mechanies of the external form of the 
body, a second to those of its internal structure, and a 
third to those of the movements of the limbs. The work 
appears to be a concise summary of all the essential facts 
eonnected with the subject. 


NATURE-STUDY on the part of children formed an essential 
feature in a paper on local museums (and the discussion 
which followed) read at the Worcester conference of the 
Museums Association, as reported in the October issue 
of the Museums Journal. While it was generally agreed 
that the proper function of Incal museums is to exhibit 
local faunas, floras, and antiquities, some difference of 
opinion was expressed as to whether it is desirable to enlist 
the services of children in making such collections, one 
speaker strongly disapproving of any encouragement being 
given to children to collect. The discussion also took into 
consideration the question as to whether museum curators 
should be called upon to assist in teaching, but the general 
opinion was that if any such instruction was demanded 
from them it should be confined to educating the teachers. 


IN part xii. of the report of the Danish Biological 
Station to the Board of Agriculture, Dr. C. G. J. Petersen 
discusses the question whether plaice undergo their whole 
development, from egg to adult, in the open parts of the 
Baltic Sea. {t is well known that the pelagic eggs of the 
plaice are shed between November and April (most of 
them in the depth of the winter), and also that the fry 
are pelagie until such time as they become unsymmetrical, 
when they seek the warm shallow water of flat sunny 
shores, this taking place in that part of the Baltic known 
as the Skaw during May and June. It has been found, 
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however, that the number of [ry which visit the shores 
hears no proportinn to the vast quantities of spawn that 
are shed; and it is concluded that this loss is accounted 
for by the fact that the whole development can only take 
place in cases where the young fish, when they cease to 
be pelagic, are in such localities that they can be carried 
by the current to the warm shallow water of the shores, 
such fry as sink in the cold depths of the Baltic itself 
inevitably perishing. 


In the report on the botanic station, Grenada, it is 
mentioned that Mr. R. D. Anstead has been appointed 
agricultural superintendent, and Mr. G. F. Branch agri- 
cultural inspector. 


New species of flowering plants recorded by Mr. J. N. 
Rose in vol. xxix. of the Proceedings of the United States 
National Museum include Dahlia Chisholmi, Parnassia 
mexicana—the first species of the genus from Mexico— 
a Henchera and Polianthus, all from Mexico, and an 
umbellifer, from the coast of Georgia, with fruits like a 
Carum and leaves modified into hollow-jointed phyllodes, 
which is made the type of a new genus, Harperia. 


\ COMPREHENSIVE account of the distribution and ecology 
of the flora of west Prussia, by Mr. J. B. Scholz, Appears 
in vol. xi., part iii., of the Schriften der naturforschender 
Gesellschaft in Danzig. The original flora is described as 
Baltic, and this has been enriched by the invasion of a 
south-east European or pontic element, consisting of plants 
requiring warmth and dryness, that have advanced [rom 
the steppe regions. Characteristic pontic species are 
clvtemista scoparia and Scutellaria hastifolia in the river 
valleys, and in the region of the Vistula are found Stipa 
pennata, Stipa capillata, Adonis  vernalis, Campanula 
sibirica, and others. The writer has paid special atten- 
tion to the plant associations of the moors, heaths, and 
forests, as they help to elucidate former migrations of 
plants. 


Tne analysis of the species of Hevea is complicated 
partly owing to the close relationship existing between 
them and purtly on account of the difficulty of obtaining 
flowers and fruit. Dr. J. Huber, of the museum at Para, 
who has made a study of Brazilian rubber plants, has 
published a synopsis in vol. iv. of the Boletim do Museu 
Gocldi, Para. The section Euhevea has not been 
augmented, but in the section Bisiphonia the varicty 
cuneata has been raised to specific rank, and two new 
species have been formulated. Of the twenty-one species 
enumerated, none seems likely to rival the well known 
Hevea brasiliensis; Hevea Benthamiana and. Hevea 
discolor are considered to be the best rubber-bearing trees 
growing on the Rio Negro. 


Tire Century Magazine for November contains an account 
of the very important Egyptian finds nf Mr. Theodore M. 
Davis, of Newport, early in the current year. Among the 
tombs of the kings at Thebes were [ound those of Ioua 
and Tioua, father and mother of Queen Tii, wife of 
Amenhotep HIT. and mother of the heretic Wing Akhenaten. 
In addition to the ordinary appurtenances of tombs, such 
as vuses, the find includes stools, chairs, beds, and other 
furniture magnificently overlaid with gold. Onc of the 
objects found was a chariot, the pole of which was broken, 
‘ts were many other things; Maspero explains this as a 
method of killing the object and making it available for 
the usc of the dead, and his view would hardly be ques- 
tioned by anthropologists, or, we may suppose, by Egypt- 
ologists. The writer of the article, however, Mr. Greene, 
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uppears to doubt this explanation, holding that the custom 
may have been practised in leru, but that the Egyptians 
were on too high a level of culture for it to be thinkable 
that such savage ideas survived among them. This view 
will hardly commend itself to experts; in fact, savage 
survivals are conspicuous in Egypt. The article is excel- 
lently illustrated with one plate in colours and many 
photographs, both of the tomb and the objects found 
there, and of the difficult task of conveying them to a 
place of safety in Cairo through a land in which honesty 
is not one of the prevailing features. 


Mr. A. A. Reap gives in Engineering the results of a 
comparison of the principal methods for the determination 
of manganese in iron and steel. The volumetric results 
are slightly lower than those obtained by the gravimetric 
method, but they agree sufliciently closely for practical 
purposes. With ferromanganese the bismuthate method 
gives rather too low a result as compared with the 
ammonium «acetate method, probably owing to a small 
quantity of the permanganate having been decomposed 
and filtered off with the excess of the sodium bismuthate. 


Tre llome Office has just published the annual return 
of the quantity and value of various minerals raised in 
the United Kingdom in 1904. The total value of the 
mineral output was  97,477,030l. compared with 
101,8o8,4o4/. in 1903. The decrease is due to a [all 
the average price of coal. The production of coal, 
232,428,272 tons, was the highest hitherto recorded. The 


as 
in 


| output of gold from Merionethshire rose from 5495 ounces 


in 1903 to 19,655 ounces in 1904, the value of the gold 


| being 73,925). 


Wr have received from the author, Dr. H. Potonié, 
professor at the Berlin School of Mines, a copy of the third 
edition of his interesting work on the origin of coal 
(Berlin: Rorntraeger Brothers, 1905, price 4s.). It is an 
admirably illustrated pumphict of 53 pages prepared to 
elucidate the diorama of a Coal-measure landscape ex- 
hibited by the Erkelenz Boring Company at the Liége 
International Exhibition. — It written in French and 
German in parallel columns, the French translation having 
been made by Prof. Gaspar Schmitz, of Louvain. Prof. 
Potonié’s views as to the origin of coal are well known 
from his previous publications. He now brings forward 
further evidence to show that, just as at the present time 
the deposits of humus were almost exclusively formed 
in situ, in previous geological times it was also the rule 
that such beds were formed at the place where the plants 
grew from which they were derived. 


1s 


Dr. van RijckEVORSEL has sent us a copy of an elaborate 
and valuable discussion entitled “ Constantly Occurring 
Secondary Maxima and Minima in the Yearly Range of 
Meteorological Phenomena.’’ Dr. van Rijckevorsel, who 
is an honorary assistant attached to the Meteorological 
Institute of the Netherlands, and has for many years been 
known as a conscientious and painstaking investigator 
in the domain of meteorology and terrestrial magnetism, 
has divided the present work into two parts. The first 
portion exhibits ordinary mean daily values and smoothed 
means for many stations, mostly in the northern hemi- 
large number of years, and for various 
elements, with curves of the normal annual range of 
temperature. The principal results of the investigation 
show (1) that the resultant curve of daily normal tempera- 
ture in the northern hemisphere is a continuous zigzag 
of maxima and minima; the rise from the winter minimum 
to the summer maximum is not uniform, but occurs in 


sphere, for a 
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spells or periods which at times are sa strongly pro- 
nounced that the mean temperature falls, instead of 
rising, for several days together, and these irregularities, 
generally speaking, occur everywhere at the same time. 
(2) Phat this phenomenon is apparently similarly exhibited 
over the whole globe. (3) That probably other elements 
than temperature, even those not generally reckoned as 
meteorological, exhibit the same peculiarity. (4) That it 
is not improbable that these occurrences are connected 
with the sun's activity. In the second portion of the 
work the author endeavours to show that there is great 
probability that the same phenomenon really oceurs in the 
southern hemisphere, but the data available do not at 
present allow of positive conelusions. The magnitude of 
the work undertaken may be gauged from the fact that 
the observations of some 3636 years have been discussed. 
In this portion of the discussion Dr. van Rijckevorsel has 
departed from the usual method of treating the means of 
observations from any particular locality us a separate unit, 
but has thrown all the observations for any year together, 
irrespective of place or date, as he considers that this 
method gives better data for the object in view. 


Tne Proceedings of the Mathematical Socicty of Edin- 
burgh for the 1904-5 open with a systematic 
paper on the properties of the envelope of the Wallace 
or Simson line by M. Collignon, including not only geo- 
metrical, but also kinematical considerations. Dr. 
Mackay also publishes a bibliographical note intended to 
accompany Collignon’s memoir. Mr. R. F. Muirhead gives 
new proofs of Newton's theorem on sums of powers of 
roots, and also of Waring’s expression for the sum of 
the powers in terms of the coetficients. Mr. E. B. Ross 
contributes a neat discussion of the degree of contact 
between a curve und its envelope; and in a paper on polar 
loci Mr. D. G. Taylor, in order to get rid of the confusion 
due to multiple values of yr for what seems to be 
graphically one value of #, imagines an infinite number 
of parallel planes one above the other slit up from o to 
along the initial line and joined together so as to form 
a kind of helical surface. Dr. Muir communicates a note 
on the condensation of continuants, and Prof. Bromwich 
gives a useful method for distinguishing the ambiguous 
cases in the solution of spherical triangles. 


session 


Ix the Transactions of the Faraday Sociely (vol. i., part 
iii.} Mr. Sherard Cowper-Coles gives an interesting account 
of the various processes which have been suggested for 
increasing the rate of deposition of electrolytic copper on 
a commercial [It is elaimed that the centrifugal 
process is at least ten times as rapid as any other process. 
When the mandrel which constitutes the kathode is rotated 
with sufficient rapidity, smooth, thick deposits of copper 
in the form of tubes are obtained which show no trace of 
lamination. The paper is illustrated by numerous plates, 
in which the influence of the rate of rotation on the 
character of the electrolytic copper is clearly evident. 


scale. 


Tue supposition that radium is a disintegration product 
of uranium has received considerable support from the 
investigations of Strutt, MeCoy, and Boltwood. The 
question whether the production of radium from a pure 
uranium compound can be experimentally detected would, 
however, seem to be answered in the negative by recent 
experiments of Mr. Bertram B. Boltwood, published in the 
-Imerican Journal of Science, vol. xx., 1905. Observ- 
ations on a solution containing 50 grams of uranium, which 
extended over a period of 390 days, indicate that the 
quantity of radium formed is less than 1-7x10-'* gram. 
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This is less than one sixteen-hundredth of the quantity 
which would be expected from the disintegration theory, 
and the author concludes that one or more products of a 
slow rate of change intervene between uranium and radium. 


Tur Revue générale des Sciences for September 15 con- 
tains a reprint of a lecture which was delivered by Prof. 
P, A. Guye before the Chemical Society of Paris on new 
researches on the atomic weight of nitrogen. The author 
reviews the results already obtained, and coneludes that 
sufficient differences exist to render fresh determinations 
necessary. The classic gravimetric methods are not con- 
sidered sufficiently accurate, and a description is given of 
new methods of determining the atomic weight of the 
element based on the analysis of nitrous oxide. A spiral 
of iron wire is heated electrically in a known weight of 
the gas and the increase in weight found. In another 
series of experiments, an iron spiral is similarly heated 
in a known volume of nitrous oxide. The mean value 
assigned for the atomic weight is 14-009. An article is 
also contributed to the same number by MM. J. de 
Kowalski and J. Dalemont on the teaching of applied 
science at Fribourg University. 

Ax important paper by Mr. HH. v. Steinwehr on the 
influence of the size of erystals of mercurous sulphate on 


| its relations to clectromotive force (‘‘ Vorlatifige Mitteilung 


liber den Einfluss der Korngrésse auf das electromotorische 
Verhalten des Merkurosulfats ’’) has lately been published 
in the Zeitschrift fur Instrumentenkunde, 1905, Heft. vii. 


The paper deals with a subject of great interest, and 
one which at the present time is occupying a great 
deal of attention in all countries in connection with 


the preparation of standard cells. The author experi- 
mented on samples of mercurous sulphate obtained from 
different makers, and found that they gave a differ- 
ence of electromotive force equal to 5x10~' volts; it was 
also found that they varied in solubility. On examining 
them under a microscope a difference in the size of crystals 
was observed, the smaller crystals having a higher solu- 
bility and higher E.M.F. The subject was pursued both 
in the direction of reducing the crystals by grinding and 
of increasing them by crystallisation, and the same result 
was obtained, viz. the larger the crystals the lower the 
solubility and the smaller the E.M.F. The author thinks 
it highly probable that the size of crystals is the chief, 
if not the only, cause of the differences observed in 
different samples of mercurous sulphate. He further 
criticises the conclusions of Hulett that it is the presence 
of basic salt that affects the result. In conclusion, he dis- 
cusses the electrolytic method of preparation suggested by 
Hulett and Fr. A. Wolff and recommended by Carhart for 
standard cells, stating that it is bound to lead to the pro- 
duction of erystals of very varying size, and the device 
used by them of continuing the stirring after the eircuit 
is broken cannot have the desired cffect, as the erystal- 
lisation of mercurous sulphate is very slow. We await with 
interest the further the author, and 
hope he will then have some suggestion as to an improved 
method of preparation. 


communication by 


We have received part i. of a book on leather dressing, 
including dyeing, staining, and finishing, by Mr. M. C. 
Lamb, director of the leather dyeing department, Herold’s 
Institute, Bermondsey. ‘Yhis portion, containing thirty 
pages, is the first of twelve monthly parts of which the 
book will consist; it deals with sorting, splitting and 
shaving, and is well printed and illustrated, the working 
parts of the machines described being explained by 
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diagrams. Until the books is completed it would be im- 
possible to form an opinion of its value, but the first part 
promises well. 


THE annual report of the board of regents of the 
Smithsonian Institution for tne year ending June 30, 1904, 
has now been published. .\s usual, the general appendix 
to the report, which makes up about seven-eighths of the 
volume of 804 pages, will prove most interesting to British 
readers. This appendix contains more than fifty articles 
upon scientific subjects to which special attention 
directed during the year with which the report deals. 
Five of the articles represent addresses at the congress 
of arts and sciences held at St. Louis during September, 
1904. Among thest may be noticed that of Prof. H. J]. 
Turner, F.R.S., on some reflections suggested by the 
application of photography to astronomical research; Mr. 
Cc. T. R. Wilson, F.R.S., on condensation nuclei; and Sir 
William Ramsay, 8.C.B., F.R.S., on the present problems 
of inorganic chemistry. Iwo addresses delivered at the 
Cambridge meeting of the British .\ssociation are also re- 
printed. A generous selection of articles from important 
American, Freneh, German, and British scientific publi- 
cations is included, and nearly every department of scien- 
tific knowledge is represented. There are several articles 
which appear to have been contributed specially to this 
report, and of these may be mentioned the essays of Dr. 
Ss. P. Langley on experiments with the Langley aerodrome 
(see p. 645), Dr. J. O. Skinner on the house sparrow, 
Dr. Theodore (ill on flying fish and their habits, Mr. 
Edgar L. Hewett on a gencral view of the archeology of 
the Pueblo region, Dr. Ales lIrdli¢ka on the painting of 
human bones among the American aborigines, and Mr, 
W. C. Gorgas on the sanitation of the Isthmian Canal 
zone. The profusion and excellence of the plates and 
other illustrations again call for remark. Readers who 
are fortunate enough to have access to these yearly re- 
ports are provided with an excellent means of keeping 
abreast of current scientific stadies, 


Was 


OUR ASTRONOMICAL COLUMN. 


TTaLtaN OBSERVATIONS OF THE RECENT SoLar Ecirse.— 
A series of valuable observations of the partial eclipse of 
the sun was made at Aosta (Italy) on .\ugust 30, and the 
results are given in No. 17 (1905) of the Comptes rendus. 

The times of contacts, the meteorological changes, and 
the spectroscopic phenomena were observed in an atmo- 
sphere of exceptional purity, and, in connection with the 
last named, Dom CI. Rnzet describes what he believes to 
be a unique observation. At about 1th. som. (Paris M.T.) 
the cusp of the crescent sun (position angle about go°) 
was projected on to the widened slit of the spectroscope, 
arranged perpendicular to the solar limb, and the lines 
C and D, were seen very bright and showing a hazy, 
cloud-like prominence. : 


Yhe bright line in each case, however, was divided 
sharply into three parts. First, on the red side was a 


broad bright line with sharp edges, then came a narrow, 
well defined dark line, and finally, on the more refrangible 
edge, a bright line showing the form of the prominence 
was seen. 


Martian Metreoro.ocy. In No. 8, vol. liiit., of the 
Harvard College Observatory Annals, Prof. W. H. Picker- 
ing discusses a number of photographs of Mars some of 
which were tuken with the 13-inch Boyden telescope at 
Cambridge (Mass.) in i888, and the others at Mt. Wilson, 
with the same instrument, in 1S8qo. Although these phnto- 
graphs do not show the canals and lakes, they show 
suflicient variation, due to meteorological changes, for a 
discussion of Martian meteorology. 

Prof. Pickering describes, in order, the appearance and 
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disappearance of clouds, snow, &c., and deduces therefrom 
some valuable suggestions as to the seasonal changes which 
take place on or above the planet’s surface, giving, in each 
case, the equivalent terrestrial date at which these changes 
occur. Nine reproductions from the original photographs, 
on a scale of 1 mm.=200 km., accompany the paper, and 
show the clouds, &c., to which Prof. Pickering refers; 
the Sinus Sabeus and the Syrtis Major are also shown 
on some of them. On two occasions the height of the 
clouds above the Martian surface was measured, giving 
about 15 miles as the result, and Prof. Piekering suggests 
that the existence or non-existence of such clouds in the 
equatorial regions may account for the discrepancies noted 
between various estimations of the amount of the polar 
flattening. 

In conclusion, Prof. Pickering points out that there is 
now direct evidence of an effective atmospheric circulation 
of moisture on Mars which would seem to account, 
adequately, for the observed transfer of precipitation, during 
the Martian year, alternately from pole to pole. 


A 300-YEAR CYCLE IN SOLAR PHENOMENA.—l‘rom a 
lengthy discussion which appears in No. 1, vol. xxii., of 
the Astrophysical Journal, Mr. H. W. Clough, of the 
Washington Weather Bureau, arrives at the conclusion 
that a 300-year cycle exists in solar, and the allied 
terrestrial, phenomena. In the first place, Mr. Clough 
discusses the observations of numerous terrestrial pheno- 
niena which are supposed to be dependently associated 
with solar changes, and finds that a 36-year cycle is 
common to these and to solar variations. He then shows 
that the 36-year cycle varies in length during a cyele of 
390 years, and supports this by reference to old obsery- 
ations of various terrestrial phenomena, e.g. aurora, time 
of grape harvest, &c., extending back to the early centuries 
of the Christian era. 


SOME SUGGESTIONS ON THE NepuLaR Hypotuesis.—in 
‘1 paper communicated to the Royal Society of Edinburgh, 
and published in part vii., vol. xxv., of the Proceedings 
of the society, Dr. Halm makes some suggestions, con- 
cerning the probable genesis of the solar system, which 
may overcome some of the difficulties experienced in the 
aceeptance of Laplace’s theory. Whilst the Laplaceian 
hypothesis considers that the matter now forming the 
planets was thrown off by the original rotating nebulous 
mass, a consideration which is not cnnsistent with the 
principle of the constancy of the rotary momentum in a 
system, Dr. Halm suggests that the conditions necessary 
for the formation of planets were not introduced until 
after the solar body had condensed from a noen-rotating 
nebula into a spherical body having a diameter probably 
less than the distance of Mercury. This spherical body 
then encountered a swarm of meteorites, and finally a ring 
of these bodies, rotating with orbital velocities about the 
solar nucleus, was formed. 

The planets were formed subsequently by the evacuation 
of the ring by the larger nuclei existing therein, their 
rotary motions being generated by the tangential impulses 
given to each nucleus by the smaller masses falling into 
it. Many subsidiary considerations are discussed in Dr. 
Halm’s paper, but they are too lengthy to be given here. 


SYSTEMATIC ERROR IN TRANSIT OBSERVATIONS OF JOVIAN 
Spots.—We recently referred in these columns (September 
21) to a suggestion made by the Rev. T. FE. R. Phillips 
to acenunt for a systematic error in eye-estimates of the 
transits of Jupiter's spots, and, in the eurrent number of 
the Observatory, Mr. Stanley Williams supplements Mr. 
Phillips's remarks with a hrief discussion of his own 
results, in which a similar, but larger, systematic error 
seems to exist. Mr. Williams suggests that the phase- 
darkening of any long feature such as the red spot, ar 
hollow, may introduce the error. For example, at the 
quadrature preceding opposition the planet’s disc for some 
distance from the preceding limb is less bright than it 
is near to the following limb, but at the quadrature follow- 
ing opposition the reverse is the case. As the spot and the 
hollow are so long, the transit is observed, in practice, by 
comparing the relative spaces between their ends and the 
limb, and if the latter are unequally bright, irradiation 
may lead to such a systematic error as the one which 
appears in the results. 
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Tue Orpit or ¢ Coroxx Boreatis.—.\s the orbits 
calculated from the observations of « Corona: Borealis 
show great divergence, ranging from 200 to Soo years, 
Prof. Duberck has investigated this subject, and now 
publishes the results in No. 4051 of the Astronomische 
Nachrichten. The set of elements which he gives depends 
upon Iferschel’s measures of the angle, and shows the 
period to be about 1679 years, and the motion to be direct. 

Prof. Doberck states that the hypothetical parallax of 
this system is o0”-064, but the actual parallax is probably 
smaller, and that the mass of the system is probably 
greater than that of the sun. 

RaptaL VeLocitizs oF CERTAIN VARIABLE STARS.—The 
results obtained by Prof. Frost from a series of spectro- 
graphic observations of certain variable stars (chiefly of 


the Algol type) are given in Nn. 3, vol. xwxii., of the 
Astrophysical Journal. 
R Canis Majoris, Z Herculis, and U Sagitt# are shown 


with certainty to be spectroscopic binaries, their deter- 
mined velocities corresponding, in sense, to what would 
be expected from the phase in the light variation at the 
time of observation. 


VARIABILITY or THE ASTEROID (444)  Gyptis.—The 
variability of the apparent brightness of the minor planet 
(444) Gyptis is suggested by the results obtained from a 
series of observations made at Heidelberg and published 
by Dr. W. VWalentiner in No. 4050 of the Astronomische 
Nachrichten. 

In the same journal it is suggested, by Dr. Palisa, that 
the magnitude of minor planet i905 RB is also variable. 


COMPERENCE OF DELEGATES OF ELOCGLE 
SCLIN TEAC SOGHE TT ISS. 
AG 


it was not deemed expedient to call a meeting of 

the delegates of the corresponding societies of the 
British Association during the session in South Africa, it 
was arranged that a special conference should be convened 
subsequently in London. This meeting was held at the 
rooms of the Linnean Society on Monday and Tuesday 
(October 30 and 31), and was largely attended by repre- 
sentatives uf various scientific societies in England, Scot- 
Jand, and Ireland. 

Dr. .\. Smith Woodward, who presided at the con- 
ference, delivered an inaugural address rich in sympathy 
with the efforts of the provincial societies to further the 
progress of science, yet not without a word of gentle re- 
proof to such societies as give undue prominence to the 
picnic clement, which rather tends to the estrangement of 
the working naturalist. Probably the best work of the 
smaller societies was, in the chairman's opinian, that of 
instruction in the current progress of science. He sug- 
gested that it would be salutary to dwell on the unsolved 
problems of science, and pointed out the need of books 
which should treat of our ignorance rather than our know- 
ledge, and so indicate the direction in which investigation 
js still urgently needed. Dr. Woodward condemned as 
extremely unfair the growing practice of certain societies 
to solicit men of scientific renown to deliver popular 
lectures without fee. Warm approval was expressed of the 


recent action of the British Association in secking to 
extend its usefulness by including within its union the 


smaller non-publishing societies and field clubs, which will 
form henceforth a new class of associated societies distinct 
{rom the group of affiliated societies which publish original 
investigations in science. 

Dr. W. Martin, of the Temple, introduced a discussion 
on the law of treasure trove, with the view of inducing 
the various local societies to assist in the preservation of 
antiquities found within their sphere of influence. While 
generally defending the law he advocated some revision, 
especially in the mode of its administration. He suggested 
that notices should be widely circulated, say at the post- 
offices throughout the country, explaining to the public 
that the finder of valuahle relics would receive reasonable 
remuneration. In a similar way, relics like stone imple- 
ments might be secured, where desirable, by the State. 

Mr. Morris Colles, the director of the Authors’ Syndi- 
cate, and Mr. Harold Hardy explained the present daw 
of copyright as it affects the published procecdings of 
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svientific societies. The general sentiment of the meeting 
seemed, however, to be in favour, not of hindering in any 
way the re-publication of papers, but rather of encouraging 
the dissemination of knowledge by favouring publication, 
naturally with due acknowledgment of the original source 
of information. 

Prof. G. S. Boulger read an interesting paper on the 
preservation of our native plants, which led to a valuable 
discussion. There seems no doubt that some of the rarer 
indigenous plants are in serious danger of extermination, 
not wholly through thoughtlessness on the part of the 
public, but partly through the cupidity of botanists—an 
evil which has increased since the extension of nature- 
study. It was proposed that legislation should ultimately 
be sought for the protection of certain plants, but that 
meanwhile a circular should be issued bringing the subject 


before teachers, members of field clubs, and others 
interested in our flora and likely to assist in its con- 
servation. 


In addition to attending the two meetings, the delegates 
visited the Museum of the Royal College of Surgeons 
under Prof. Stewart, and, on the evening of October 30, 
dined at the Royal Societies Club, where they were received 
as guests. 


LODE GSMA SEES BRT TESTS AS OG LAD TONG 
HE work of Section D was formally opened on 
Wednesday, August 16, with the president's address 


African Fresh-water Fishes,” 
which has already been printed in Nature (August 24, 
p- 413). This was followed by a paper by Mr. L. 
Doneaster entitled ‘* Recent Work on (Grametogenesis and 
its bearing on Theorics of Heredity,’’ which took the form 
of a résumé of the most important recent work on the 
relation between the phenomena of nuclear division and 
those of heredity. It was shown that whilst ample con- 
firmation had been obtained of Weismann’s hypothesis that 
the chromosomes are the bearers of inherited characters, 
yet the most recent work on the maturation of the germ 
cells had demonstrated the fact that they contained a 
mechanism which seemed precisely adapted to bring about 
that segregation of characters which forins the most funda- 
mental part of the Mendelian theory ; it was difficult, there- 
fore, to believe that the two things were unconnected. 
The remainder of the paper was devoted to the consider- 
ation of certain obvious difficulties standing in the way 
of « complete correlation. 

The programme for Thursday, August 17, was opened by 


on “ The Distribution of 


Dr. J. D. F. Gilchrist with a paper on cases of extensive 
mertality among marine animals on the South African 
coast, with suggestions as to their cause or causes. .\lter 
narrating specific cases of enormous quantities of fish 
either dead, or alive but ‘‘in a stiffened condition,’’ being 


thrown up on various points of the ceast, the author 
suggested that these occurrences might be due to a peculiar 
feature of the Cape seas, viz. the great difference in 
temperature, salinity, and contents of the warm Agulhas 
Stream of the Antaretie drift current, and expressed the 
hope that his notes might be of some use in directing 
attention to this problem and securing additional evidence 
in connection therewith. The paper was followed by a 
demonstration of the more interesting forms in a cellection 
of deep-sea animals shown in the museum of the South 
African College, special attention being devoted to certain 
questions, such as methods of reproduction of deep-sea ° 
fish, the significance of luminous organs, and parasitism. 
A short paper by Mr. A. 11. Evans on the ostrich and its 
allies was intended to be intruductory to a contribution 
on ostrich-farming by the Tlon. .\Arthur Douglass, one of 
the pioneers of the industry in the colony. In the latter 
paper the writer supplied a large amount of interesting 
information relating to the first commencement of ostrich 
farming in 1867 and its growth up to the present time, 
the best elimatic and general conditions for the industry, 
the results of artificial hatching as used in the early days 
of the industry as compared with present methods of 
rearing the chicks, the principal diseases of the birds, the 
present different micthods of farming them, the growth of 
the export of feathers and the range of values, the improve- 
ment of the breeds by selection to obtain better feathers, 
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the prospects of future development of the industry in 
South Africa, and of its being successfully developed in 
other countries. The reports of the committees on grants, 
which were also tuken on this day, did not offer any 
special points of general interest. 

The greater part of the sitting on August 18 was devoted 
to a paper on the origin of mammals, by Prof. Broom, in 
which the author had occasion to make cxtended reference 
to his work on the Triassic reptiles of South Africa in 
support of his views of a reptilian origin for the mam- 
malian group. The author gave reasons for believing that 
in early Permian times a cotylosaurian reptile, owing to 
its frequenting marshy ground, took to walking with its 
hody well supported off the ground. This habit gave rise 
to the forward direction of the ilium, and to the pubis 
and ischium being turned backwards, as also to the great 
development of the precoracoid. No member of this first 
stage in the mammalian line was at present known, but 
Pareiasaurus was apparently a considerably modified off- 
shoot from it. 

The next stage in the development arose by the marsh 
animals finding that the new modification of the limbs 
was specially suitable for progression on land. The new 
type of land animal was better equipped than the normal 
reptile, and took to predatory habits and became an active 
carnivorous animal. These early carnivorous types form 
the order of Therocephalians, of which about twenty genera 
are known. Between the Upper Permian and the Upper 
Triassic times the Therocephalians gave rise to the much 
improved Theriodonts or Cynodonts. These Theriodonts 
ure almost mammals in every detail of structure, the only 
essential difference being that the lower jaw has still a 
small articular element, which hinges on a small quadrate 
bone. The change from the Theriodont to the mammal 
was probably brought about by a slight change of habit 
necessitating some antero-posterior movement of the jaw, 
the small quadrate bone becoming first a plate of bone 
and then a plate of cartilage—the inter-articular cartilage, 
the dentary taking the place of the articular. Neither the 
auditory ossicles nor the tympanic have ever had anything 
to do with the articulation. The mammalian malleus was 
held to be the reptilian extra-stapedial and the mammalian 
incus the supra-stapedial. The connection  hetween 
Meckel’s cartilage and the malleus, which is hyomandi- 
bular, was held to be similar to that between the extra- 
stupedial and the mandibular cartilage in the crocodile. 
The mammalian tympanic was considered to be the homo- 
logue of the distinct tympanic bone of Anomodonts und 
Theriodonts. The paper gave rise to considerable dis- 
cussion, in which Prof. W. B. Scott of Princeton, the 
president, and others took part, and was followed by a 
ccmmunication from Dr. W. F. Purcell on some early 
stages in the development of Peripatus, in which the writer 
maintained that an examination of the segmentation stages 
of the ovum of Peripatus balfouri preserved in formalin 
shows that the endodermal cells are oval or spherical 
hodies with well defined cnnvex or flattened contours, but 
without any anastomosing branches connecting the cells 
with one another or with the ectoderm. The embryo in 
the segmentation stages is therefore not a syncytium, as 
maintained by Mr. .\. Sedgwick. The remainder of the 
session was devoted to an important paper on the habits 
and peculiarities of South African ticks, by Mr. C. P. 
Lounshury, which the sectional committee resolved to 
print in extenso in the Proceedings of the assoctation, 
whilst certain details in the structure of the bueeal 
apparatus of a tick (Hlacmaphysalis punctata) were 
elucidated in a concluding joint paper by Drs. Nuttall, 
Smedley, and Cooper. 


The first day of the proceedings at Johannesburg 
(Tuesday, August 29) was opened by Prof. Herdman, 
FLR.S.. who gave an account, illustrated with lantern 


views, of his well known 
oyster beds of Ceylon. 

ing communication on 
Harmer, F.R.S., in 


investigations on the pearl- 
This was followed by an interest- 

Cephalodiseus by Dr. S. F, 
which the authar gave a preliminary 
account of the new species discovered in African seas by 
Dr. Gilchrist. The session was concluded with a demcn- 
stration of ankylostoma prepirations by Mr. A. L. Shipley, 
aes 

The programme for Wednesday, August 30, was opened 
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by Prof. E. B. Poulton, F.R.S., who gave a lecture, illus- 
trated with lantern slides, on mimicry in South African 


insects. This was followed by a paper by Mr. W. L. 
Selater, director of the South African Museum, on the 
migration of birds in the southern hemisphere. For the 


purposes of the paper the author took the list of birds 
contained in the recently published volumes of the “* Fauna 
of South .A\frica,”' written by the late Dr, Stark and him- 
self, together with those of the fourth volume, shortly to 
be issued. The number of species described in the four 
volumes was S814, which the author divided into five 
categories, as follows :—residents, 631; northern migrants, 
7b; African migrants, 21; partial migrants, 50; and island 
breeders, 36. Mr. Sclater stated that he considered it 
would be most unwise to evolve any theories on migration 
in South Africa at present, owing to the dearth of observ- 
ations hitherto recorded. He was, however, in hopes of 
making some advanee by the distribution of schedules 
among the lighthouse keepers along the coast, teachers in 
the schools all over the country, and any others who would 
undertake to make the observations, for the purpose of 
recording, day by day and month by month, the appearance 
of different species of birds. a 

Mr. C. B. Simpson, the Vransvaal Government en.omo- 
logist, then read a paper on locust destruction in the 
Transvaal during the season 1904-5, in the course of which 
the writer gave an outline of the history of the locust pest 
in other countries, and then proceeded to describe the 
locust invasions in South Africa, due to two species, 
leridium purpurtferum (the purple locust) and Pachytelus 
sulcicollis (the brown locust). Although both species were 
shown to have many natural enemies, yet every natural 
method of decimation was found to be insufficient. There- 
fore, in order to save the farmers’ crops, recourse had to 
be had to artificial means. Amongst the methods adopted 
were beating by hand, tramping with stock, crushing with 
rollers, burning grass, driving into trenches, the usc of 
locust screens, and spraying. The screens were described 
in detail with the help of the lantern, the author stating 
that twenty miles of them were distributed throughout 
the Transvaal for the use of farmers. Spraying was, how- 
ever, the most efficient means for the destruction of locusts. 
The spray used was arsenate of soda, and it was given 
to the farmers free, while the sereens and spray-pumps 
were lent without charge. The results of the campaign 
in the previous year had been most gratifying. It was of 
course stated that the Transvaal, still less South .\frica, 
could not expect to cradicate the pest completely on account 
of the vast area of unoccupied country; but the author's 
department did hope to place in the hands of the farmers 
a means whereby by combined action they could kill 
the insects and protect their crops. If they could do this 
they would consider that success had been achieved. With 
the purple locust the author believed they had proved 
that the farmers could do this, but with the brown locust 
they had not vet had sufficient experience to be able ta 
tell whether they could prevent injury or not. The con- 
cluding paper of the session, by Dr. H. Lyster Jameson, 
was entitled ** On Some South African Land Planarians,” 
and dealt with certain points in their anatomy. 

The concluding meeting of the section was held on 
Friday, September 1, on which day Prof. W. B. Scott, in 
an opening paper on convergent evolution as illustrated 
by the Litopterna, maintained that while convergent evolu- 
tion was admitted by most naturalists to be a frequent 
and important phenomenon, there was a great difference 
of opinion as to how nearly identical the results of such 
a mode of development might be. So far as the Litopterna 
were concerned, there were striking resemblances to certain 
Perissodactyls in teeth, skull, and skeleton, but the differ- 
ences were many and fundamental. It did not appear at 
all likely that so complex a structure as a mammalian: 


skeleton was ever produced in identical terms by twn 
independent scries. 

In the course of the succeeding paper, on a neuro- 
synevtial theory of development, Dr. W. H. Gask ll, 


F.R.S., referred to his theory of the origin of vertebrates, 
and pointed out that it was based upon the paramount 
importance of the central nervous system as the chief factor 
in the upward progress of the animal kingdom. Every 
line of investigation pointed to the conclusion that the 
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vertebrate arose from that group of invertebrates which 
possessed a central nervous system most nearly similar to 
that of a low vertebrate such as .\mmiocates, an inverte- 
brate, therefore, belonging to the group of arthropods. 
This argument had been worked out by the author in a 
series of papers published in the Journal of -lnatomy and 
Physiology, and receives especial support from the pala- 
ontological record. For the dominant race now, the biped 
mammal man, arose undoubtedly from the highest race 
evolved up to that time—the quadrupedal mammals; these 
in their turn originated from the dominant reptiles; these 
again from the amphibians, which were the most highly 
organised group of their day. The amphibians themsclves 
cume from the dominant race living in the sea at the 
time—the fishes; so, too, according to the author’s theory, 
the fishes arose directly out of the race previously dominant, 
1.c..the arthropod group. This theory necessitates the 
formation of a new alimentary canal at the transition 
irom the arthropod to the vertebrate—a requirement which 
is no more unlikely than the formation of a new respiratory 
apparatus at the transition of a fish into an amphibian. 
The reason why others have found this formation of a 
new alimentary canal so difficult of acceptance is because 
embryology—and embryology alone—in its recent teaching 
makes the alimentary canal, and not the central nervous 
system, the important organ around which the animal is 
built up. The author, basing himself especially on Braem’s 
papers in the Biologisches Centralblatt, pointed out that 
in reality the germinal layer theory was a physiological 
and not a morphological conception, that the one criterion 
of hypoblast was not its mode of formation but its ultimate 
fate; whether or no, the definite alimentary canal was 
formed from it. Morphological Jaws of development must 
exist, but to quote Samassa, ‘* one thing can be said with 
certainty at the present time, the germinal layer theory is 
not one of them.’’? The author suggested a re-consideration 
of the whole matter, and, starting with the adult, pointed 
out that the tissues of the body fall naturally into two 
freat groups, those which are connected with the central 
nervous system, the master tissues of the body, and those 
which live a free existence without any such connection. 
The body might be looked upon as composed of a nenro- 
oi syncytium, in the meshes of which free cells 
Iga 

Prof. Cleland, F.R.S., in conclusion, read a communi- 
cation on the growing-point of the Vertebrata, in the 
vourse of which he pointed out that while the medullary 
folds appear in close connection with the blastoporc, and 
the parts concerned with the cranium and its contents are 
the first to appear, both mesoblastic somites and spinal 
nerves appear in succession, each metamere behind that 
which is immediately proserial to it. It follows, therefore, 
that it is from the short space between the medullary 
folds and blastopore that new metameres of the neuro- 
muscular system are formed, and there is no reason to 
doubt, the author held, that the visceral system is extended 
in the same manner. The nucleated corpuscles of this 
region furnished, therefore, in his opinion, the parents of 
the corpuscles of which the successive metameres of the 
trunk are composed, and they do so by giving off successive 
series of corpuscles which belong cach to a_ particular 
metamére, ; 


EDGEGUMONAL SQIENGE AT Tilk BRITISH 
ASSOCIATION, 


al HE most noteworthy feature in the educational science 

section at the South African meeting of the British 
Association was the address of its president, Sir Richard 
Jebb, an address which was originally delivered at Cape 
Town, and repeated with a little variation at Johannes- 
burg. The address, which was printed in full in Narcre 
of Septemher 28 (p. 545), dealt with the idea of a uni- 
versity and the distinction which marks off the teaching 
of a university from that of a higher technical school or 
similar institution. 

The subject of the address was the more apposite in 
that the most pressing educational question in South 
Africa at the present time is the creation of a teaching 
university. She present Cape University is an examining 


WOTSc0, VOL. 73 


Deel PCL 


41 


body enly, and it has been suggested that the time has 
come for it to grow into a teaching university by the 
combination of the colleges at present preparing for its 
examinations, much as the University of London was 
so recently re-created. The difficulties, however, both of 
funds and of conflicting interests have not yet been over- 
come. 

At Johannesburg, also, the successful start of the recently 
estublished technical institute has led to a plan for its 


growth into a university, with enginecring, agriculture, 
law and education as its main faculties, and it seems 


not unlikely that liberal financial support would be forth- 
coming should it be decided on fuller consideration to 
adopt such a scheme. 

At the sectional meetings a large proportion of the 
papers was contributed by teachers resident in South 
Mrica, so that opportunities were afforded to the visitors 
of learning what were the more pressing educational 
problems, and to the local members of discussing these 
problems on a wider platform. At Cape Town the Rev. 
W. E. €. Clarke gave a general review of the develop- 
ment of education in the colony, laying particular stress 
on the perennial difficulty of providing any efficient scheme 
for the insirnction of the widely scattered country popula- 
tion. Mr. Clarke’s paper excited considerable interest, and 
led to renewed discussion, especially the latter portion, 
which dealt with the status of the teacher in Cape Colony. 
H« spoke of the power of the Cape Teachers’ Union, and 
deplored the tendency of their conferences to be rather 
exclusively occupied with questions of salary and allow- 
ances instead of leading public opinion on matters of 
educational policy. 

Mr. W. W. Way, principal of the Graaf Reinet College, 
also contributed a brilliantly written and hard-hitting paper 
on the disabilities of the South African schoolboy. He 
pointed out how the semi-tropical climate, the wealth of 
sun and air, the freedom and isolation of the life of the 
South African boy, while they produce an alert and self- 
reliant race, do not work well in the jnterests of education. 
The youth are essentially undisciplined and unintellectual, 
while the early physical development brings its own 
dangers. Mr. Way touched upon the further difficulties, 
both as to mind and morals, which arise out of the prox- 
imity of the native, the co-existence of two languuges, the 
inferior type of teacher that characterised the past, and the 
narrowing influence of many of the religious bodies in the 
country. Nothing but an ampler endowment and a general 
rise in the status of the teacher can induce in the future 
South African a proper respect for his intellectual develop- 
ment, 

The general history and administration of education in 
the other colonies were thoroughly dealt with at the 
Johannesburg meeting in a series of papers contributed 
by Mr. Warre Cornish, Mr. Gunn, and Mr. Duthie. They 
all showed certain common problems the scarcity of suit- 
able teachers and the necessity of improving their status 
and training, the expense of providing adequate school 
buildings, and the difficulties induced by the isolation 
of the farms. This latter question of education upon the 
Veld was also dealt with in a breezy paper by Mr. J. H. 
Corbett, a vivid and sympathetic presentation of the case, 
in which the anthor evidently trusted more to the self- 
devotion of the individual teacher than to any possibilities 
of organisation. 

The second meeting at Cape Town opened with a paper 
by Mr. W. M. Heller on the methods of teaching science, 
with an introduction by Prof. H. F. Armstrong. At its 
close Mr. Oscar Browning expressed his dissent from the 
current view of the ‘‘ heuristic ’’ method as an instru- 
ment of education it was valucless, and all good teachers 
of history and literature had worked hy this method long 
before Prof. Armstrong resuscitated its unhappy name. 
Mr. A. D. Hall claimed that the valuc of the ‘* heuristic ” 
method lay in the inspiring ideal it set up; unrealisable 
as it might be, the natural tendency of the teacher was 
to drift along the other easier way of giving instruction 
ex cathedra instead of by the path of discovery and experi- 
ment. Mr. G. Fletcher, however, rather hit off the feeling 
of the meeting when he suggested that a close time should 
be declared for discussions of the ‘‘ heuristic '’ method, 
which had in past years occupied far too much of the 


qo 


attention of the educational section. Mr. Fletcher's own 
paper, which followed, dealt with the development of 
technical education in a new country, and suggested thut 
many of the methods which had been successful in lreland 
in the way of creating public interest and of eliciting the 
ceoperation of the locality might well be adopted in South 
Africa. Nor should the .\dministration be deterred from 
making a start with technical education at any centre by 
reports as to the apathy of the residents; Irish experience 
would seem to show that a supply of good instruction 
would always produce an increasing demand for it. 

The very important question of agricultural education 
was treated at Johannesburg by Mr. F. B. Smith, the 


Director of Agriculture in the Transvaal, and by Mr. 
A. D. Hall at Cape Town. Mr. Smith showed how 
efficiently an intelligence department had already been 


organised in the matter of agriculture in the Transvaal, 
where the farmer had at his call a service for investigation 
and advice which could net be rivalled in any other 
British country. An enormous amount of work had now 
been done on such matters as the introduction of improved 
crops, the cradication of stock diseases, &c., and the 
Mrikander farmer was beginning to rely upon the help 
of the department. Mr. Smith further outlined the nature 
of the course it was proposed eventually to establish in 
the Transvaal in connection with the future university. 
Mr. Hall was disposed to think that questions of economy 
would necessitate the colonies concentrating their 
efforts chiefly upon their expert staff for investi- 
gation and work among the current generation 
of farmers, and that there was not the same call 
for another staff to give instruction in the higher 
Iwanches of agricultural science. The type of 
instruction for which the most pressing demand 
cxisted was a practical training in more improved 
methods of farming, and this could well be de- 
veloped in connection with the experimental farms 
that had already been instituted in various parts 
of the country. It seemed as yet hardly worth 
while to create an elaborate teaching institution 
to produce the small number of experts and 
(rovernment officers whnm the country would re- 
quire yearly, since suitable men could be picked 
out during the earlier practical courses of instruc- 
tion and sent home to complete their scientific 
traming. 

One question, which recurred constantly during 
the tonr, both in section meetings and in con- 
versation, was that of native education, a thorny 
subject interwoven with many prejudices, both 
racial and religious. The general feeling among 
colonials is almost wholly opposed to education 
of what may not unfairly be called the ordinary 
missionary type, which secks to teach the native 
to read and write English. Many large employers 
of labour refuse to engage any native acquainted 
with English, and other experienced men declare 
that the only effect of such a bookish training 
as has been given in the past is to make the 
native parasitic, either upon the white community or his 
more primitive fellows. But education hy means of handi- 
crafts, and proceeding entirely in the natives’ own 
langnage, meets with general approval, both as supplying 
a much desiderated discipline and making the native more 
efficient economically, and also as likely to prove a sound 
method of eventually leading the native on to a higher 
plane of civilisation, This is essentially a matter on which 
the visitor can only speak with diffidence; indeed, it is 
claimed that many of the difficulties have arisen from the 
ill-considered, though well meaning, action of people at 
home. 

The papers of more general interest included a discourse 
by Dr. J. H. Murray on “ the world of words,” in which 
he discussed, with appropriate illustrations from the 
English language, the various types of words and the 
manner in which they originated. Dr. Brill, rector of 
the Grey College at Bloemfontein, again submitted a paper 
of great interest on the origin of the ‘t Tael,” the form 
of Dutch commonly spoken throughout South Africa. The | 
Tael he holds to be a pure Dutch, ‘‘clipped,’’ however, | 
by the removal of practically all inflexions, genders, and 
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Fic. 1.—Scofia sounding in supposed Ross Deep 68 32 S., 
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irregular forms. What litle foreign element exists in the 
language he attributes to early intercourse with the ast. 
and regards it in the main as of Malayo-Portugnese origin. 
The members of the British Association who were 
interested in education had many opportunities of seeing 
the schools in the centres they visited, and also of inter- 
course with the teachers at work in them. The raw 
material with which the latter have to deal may not as 
yet have imbibed any great keenness for learning, but the 
general attitude of the citizens of the country towards 
education, as indicated, for example, in such matters as 
sthecl buildings (often in the smaller towns of Cape 
Colony the most notable public building was the school), 
shows a life and determination which will not be long 
before bearing fruit. 


TE SCOTTISH NAV! Nae lear: Golem 
JEM ICIEIDMOLIEON 
uN SUMMARY of some of the preliminary scientific 


results of the Scottish National Antarctic Expedition 
appeared in the \nugust number of the Scoitish Geo- 
graphical Magasine, and this has now been issued in the 
form of a corrected reprint, from the office of the capedi- 
tion in Edinburgh. The pamphlet contains an introduction 
by Mr. W. oS. Bruce, the leader of the expedition, a paper 
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on the bathymetrical survey of the South Atlantic Ocean 
und Weddell Sea, also by Mr. Bruce, and short papers on 
the deep-sea deposits, by Dr. llarvey Pirie, on the meteor- 
ology of the expedition, by Mr. Mossman, and on Diego 
Alvarez, or Gough Island, by Mr. Rudmose Brown. An 
account of part of the work of the expedition has already 
appeared in these colunins (Nature, March 2). 

The most important facts brought to light in the course 
of the sounding and exploring work are those connected 
with the discovery of Coats Land, and the final removal 
from the map of the “‘ Ross deep,’”’ in which the Erebus 
and Terror reported 4000 fathoms no bottom. The sup- 
posed coast-line nf the Antarctic continent south-east of 
the Weddell Sea has hitherto been placed in about 
80° 5. lat., probably because of the belief, to which certain 
temperature observations seemed to give support, that 
Ross’s sounding was really correct. The Scotia discovered 
Coats Land in 32° 26! S., 25227 SNe skintcdttie 
coast for 150 miles. Within 2 miles of the assigned posi- 


, 


tion of Ross’s sounding (08° 32' S., 12° 49’ W.) the 
Scotia touched bottom in 2600 fathoms, and the sounder 


brought up a large sample of blue mud. ** Thus,"* as Mr- 
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Bruce puts it, “ after more than sixty years of donbt, Ross 
Deep was removed from the map, and all the bathy- 
metrical maps based upon this sounding were no longer 
‘of any practical use. It is interesting to contrast the 


methods of sounding employed on the two occasions by 


Fic. 2,—Scetia beset in heavy ice in 74 1'S. off Coats Land. 
baited trap in 161 fathoms. 


comparing Mr. Bruce's photographs, which we reproduce, 
with the illustration given in Ross's book. Another dis- 
covery of great importance is that of a ridge showing a 
continuation of the ‘t South Atlantic rise’? a thousand 


Fic. 3.—Metcorological Instruments at scoua Bay. 


miles further south than it was previously known to exist. 


There is thus a ridge ‘extending in a curve from Mada- | 
gascar to Bouvet Island, and from Bonvet Island to the | 


is a forked cannection 
Graham's Land, and 


Sandwich Group, whence there 
through the South Orkneys to 
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The skearlegs show the position of the 
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through South Georgia to the Falkland Islands and South 
American continent.’’.. . ‘‘ Antarctica, South America, 
and Madagascar, become connected with one another in a 


most direct manner by this ‘ rise.’’? Basing his arguments 
on these discoveries, Mr. Bruce strongly opposes Sir 
Clements Markham’s theory, set 


forth in his recent address to the 
Royal Geographical Society, that the 
Antaretic area consists of two land 
masses of unequal size, Victoria 
land and Edward VII. Land, separ- 
ated by a great barrier of ice, and 
of two seas extending far to the 
south, the Ross Sea and the Weddell 


Sea. 
The papers by Dr. Harvey Pirie 
and Mr. Mossman contain many 


points of great interest, although in 
the nature of things the material 
collected requires further  elabor- 
ation, and comparison with that of 
the other expeditions, before its full 


value becomes apparent. Dr. 
Harvey Pirie’s observations give 
much additional information bear- 


ing on the variations in the relative 
amounts of diatoms in the surface 
waters and in the deposits, and the 
remarkable differences in the metecr- 
ological values for 1903 and 1904 
enable Mr. Mossman to draw many 
important conclusions as to the 
facters controlling the climate. Mr. 
Rudmose Brown gives an interesting 
account of an island which has, 
curiously enough, remained unex- 
plored until now, although it lies 
almost on the track of sailing-ships outward bound vid 
the Cape of Good Hope. 
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HAVE just received the accompanying communi- 
cation from Mr. Stanley Gardiner, bringing the 
account of his expedition to September 12, the date 
of his letter. The letter is written from Coetivey. 
T may remind readers of Nature that his fermer 
communications appeared in the issues of August 10 
and October 5. A. SEDGWICK. 
Zoological Laboratory, Cambridge, October 23. 


Since my last letter Cooper and I have had a tour 
round the reefs of Mauritius, and have for the last 
three weeks been working between the latter island 
and the Seychelles Group. The Mauritius reefs vary 
from fringing to barrier, the best example of the 
latter being at Grand Vort, where it is four miles 
from the land. It has there a few small islets of 
somewhat metamorphosed coral-rock, varying up to 
40 feet high. At first it seemed as if they might 
have been formed by hurricanes and blown sand, but 
we discovered the same rock in the immediate 
vicinity overlying a basalt, 7o feet above the water. 
The present islets probably represent the remains of 
a considerable island, elevated for at least 100 feet, 
extending along that part of the barrier reef. 

Leaving Mauritius on August 21, we had three 
days’ dredging and sounding off its reefs. The con- 
tour is the same as that off atoll-reefs, a gradual 
slope to 40 {ms. (fathoms), succeeded by a steep to 
150 fms., then tailing off in five miles to 1000 Ims. 


The bottom at 150 fms. was covered by heavy blocks 
of coral from the reef above. At 300 [ms. we found 
shell and small pieces of coral, and further out a 


bottom of bare coral mud, sweepings from the recf and 
land. 


a 


Between Mauritius and Cargados there was a depth of 
rgb2 fms., there being no marked connecting ridge, though 
the bottom tails off very gradually from each bank, At 
Cargudos we remained for six days, examining the rects 
and islets, and dredging. It is a crescentic-shaped surface 
reef, 31 miles long, on the south part of the Nazareth Bank, 
which is roughly 220 miles long by 60 broad, with an 
average depth of 33 fms. ‘Uhe land is of coral rock with no 
signs of elevation, and is a great breeding resort for tern. 
It is covered with guano, owing to which the land flora ts 


yery scanty, only 18 different plants being found. Naturally 
land animals were scarce, but 42 insects were secured, 


four-fifths from the gueno. 

Cooper for the most part took the dredgings, and he 
reported ta me that he found near Cargados ‘a wonder- 
fully constant depth of 30-35 ims. over the body of the 
bank, while towards ity western edge there is a slight but 
uniform rise to 27 fms., thus suggesting an incipient atoll 
with its eastern side slightly tilted up above its western. 
Over the plateau, where 30 hauls were made in different 
directions, the bottom was either coral-rubble, white sand, 
shell-rubble, er weed. The three latter cecurred only in 
the central parts of the bank, while the ceral-rubble, 
though also found there, alone formed the raised edge of 
the western side, being mostly in the form of large lumps. 
From this rubble, which is of a bright red colour due to 
an encrusting nulliporc, we obtained a rich variety of 
animal life, nearly all forms tinted with red. The absence 
of living corals from the rim as well as from the plateau 
in all depths over 20 fms, was a noticeable feature.” 


About 25 different species of alg (not lithophytes) were 
dredged, several [rom 40-50 fms. on the outer slope, 


though none have so fur been secured from more than 
bo fms. 

In the channel midway between Nazareth and Saya de 
Malha banks we found a depth of 222 [ms., the connection 
being a ridge rapidly tailing off on its western side to more 
than Soo fms. Saya de Malha itself really consists of 
three banks, a northern, a very large central, and a small 
south-eastern. The north bunk we found to be separated 
by a channel of 636 fms, from the central, while the depth 
between the latter and the southern bank is only 130 fms. 
All are of more or Jess atoll form, but the south side of 
the central bank differs from all other parts of the same 
banks and fram the Nazareth Bank in tailing off very 
gradually from 65 fms., the general depth in its 
centre, to 200 fms. The area in this part beyond 
120 [ms., which is to some degree protected from the 
prevailing south-east winds and currents, formed a rich 
collecting ground, the bottom being composed of a white 
rubble of bivalve and sea-urchin shells, evidently all swept 
olf the shallower bottom above. From 80 to 100 Ims., 
where it is more exposed, the bottom is hard, being swept 
bare by the currents, but still further north at 60 fms., 
where the eastern edge of the bank has only 10-20 fms. of 
water, is soft mud with casts of pelagic foraminifera. .\ 
considerable number of dredgings were taken at depths 
above 20 fms., and fair collections have been obtained. 
Only the regular deep-living corals were secured, but two 


hauls at 26 and 2y fms. gave between them more than 
20 species of corals, typical of shallow reefs. To the 
north of the bunks we dredged between 300 and 
500 fms., the bottom being of the usual character at 
such depths off coral reefs, though with rather more 
rubble. 


Leaving the Saya de Malha banks we ran a line of 
soundings to the shallow bank, which surrounds the 
Seychelles, the greatest depth found being 961 fms. Thus 
our soundings prove the existence of a crescentic-shaped 
ridge, miles with less 


L100 long, than 1000 fms. of 
water, arising on cither side from a general depth of 


2200 fms. 

Now we are iit Coctivy, the most southerly island of 
the Seychelles Group. ft is an atoll bank with a large 
island to the east, where we shall camp for ten days, while 
the ship gocs to the Seychelles for coal. On her return 
we propose to examine the line connecting the Seychelles 
to Madagascar, J]. STANLEY GARDINER. 

Seplember r2. 
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SOME (CHMNRMNOHERIS TICS (Ohm iG any 
SN BRE GIUIES 2 

ILE total amount of private henefactions to university 
education in the States during the last thirty years 
reaches the amazing figure of forty millions sterling; and 
this is quite apart from the large annual appropriations 
made by the Federal Government und by the State 
(iovernments for technical colleges and State universities. 
The total amount contributed by private benefactions in 
the same period in these islands was about five millions. 

Yhe number of professors, lecturers, and other teachers 
in the American universities and institutions of university 
standing is very litthe short of the total number of 
university students in the British Isles; the figures are 
respectively 17,000 and 20,500. 

A large und increasing number of the greatest industrial 
and commercial firms in .America restrict their highest 
posts to college graduates. 1n Montreal two great rail- 
the Grand 


way companies the Canadian Pacific and 
Yrank have just clubbed together to establish and endow 


in McGill University a department of railway engineering 
for training the first-rate staff of officials, which they feel 
to be indispensable to the rapid extension of their lines 
in the great north-western territories now awaiting de- 
velopment. Of our own industrial leaders, it would be 
safe to say that at least nine out of ten would regard a 
college training aus an absolute disqualification, 

The vigour of the professional schools is to be explained 
hy two features which differentiate them from our own: 
(1) The presence of a culture element; (2) the close and 
almost organic connection between academic and industrial 
life. 

(1) Where a professional or higher technical school is 
established in England, the tendency is to make it purely 
technical, to banish all literary studies, and confine the 
student's attention strictly to scientific study directly bear- 
ing on his future profession, In .\merica a broader view 
is taken. 

The great Morrell Act for agricultural and mechanical 
colleges was thus expounded by its author :~ “‘ These 
colleges were not established for the sole purpose of teach- 
ing agriculture. It was never intended to force the boys 
of farmers going into these institutions so to study, that 
they should all come out farmers, but to give them an 
oppartunity to do so if they saw fit. Secondly it was a 
liberal education that was proposed. Classical studies 
were not to Be excluded, and must therefore be included.’” 

But further, the technical course itself in the great 
majority of cases inclaudes a culture element, supplied 
not by Latin and Greek, but by French or German, 
history, vivies, and economics. The Massachusetts Insti- 
tute of Technology in Boston, the greatest school of the 
kind on the Continent, the Pratt Institute (Brooklyn), 
the Armour Institute (Chicago), all make literary studies 
of this kind an indispensable part of the curriculum for 
their diplomas. The same is true of the great Guelph 
College of Agriculture in Ontario: French, German, and 
English literature have to be studied before the student 
can graduate as B.S.\. of the University of Toronto ; 
and the reason was well put by the principal :—‘‘ It is 
not sufficient that our graduates should know their pro- 
fessional work, they must have some knowledge of their 
fellow-men and power of holding their own and of pre- 


senting their subject to the educated public, which a 
purely technical training cunnot give."’ These are the 


words of a remarkable man who found Guelph in 1884 
on the verge of extinction, and in twenty years has raised 
it to a position of almost undisputed primacy among the 
agricultural colleges of the continent, and transformed 
thereby the agricultural industry of central Canada. 

(2) Both professors and students are in the closest touch 
with the industry which the school is intended to feed. 
The former are not merely permitted, but encouraged to 
take private outside work. The latter are required to 
spend seme part at least of their vacations in working 
in mines, engineering works, on farms, &c., as the case 
may be, and their reperts on the work thus done contrihute 


1 Atridged from an address delivered befcre the Guild of Graduates of 
the University of Waks at Aberystwytb, by Principal H. R. Reichel. 
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to form the professors’ estimate of their fitness for the 
degree. ; 

The universal length of the undergraduate course is 
four years, not three as with us; and | am bound to say 
the lengthened period seems to me to have a decided 
advantage in avoiding hurry and encouraging maturity 
of growth. For several years the doubt has been grow- 
ing in my mind whether our qualifying period of three 
years can be regarded as satisiactory. We owe it, no 
doubt, to the habit of mind inherited from the old London 
University of regarding ability to pass a written examin- 
ution as the true test of training. From this incubus 
the American university is almost wholly free. A student 
gets his degree for the regular work he does throughout 
his university course, and though there is a test at the 
end, that test hardly ever takes the form of a cumulative 
examination in all he has been studying for two or three 
years; often it is a thesis. The effect of this on the course 
of study is very marked. 

Post-graduate study is of comparatively recent growth 
in the States, and largely the outcome of the foundation 
and development of the Johns Hopkins University. 

Like the Owens College in Manchester, Johns Hopkins 
owes its origin to the philanthropy of a wealthy merchant 
of Welsh descent. Its peculiar character, however, is due 
to the academic prescience and statesmanship of its first 
president. He saw that there were plenty of universities 
and colleges of the ordinary undergraduate type, and that 
what the country really needed was a university for 
‘‘ graduate study,’’ which at that time could only be 
secured by going to Germany. 

The method of teaching is based on that of the German 
seminar, of which it has adopted the name, but it provides 
for more constant and systematic intercourse between 
professor and student. 
weekly, the American meets every day, and the student 
receives far more individual attention. The course again 
is more exacting, the minimum length heing three years, 
und the average four and a half, starting, be it remem- 
bered, from the completion of the B.A. degree. The aim 
is to train in methods of original investigation in short, 
as it was well put to me by one of the professors, ‘* to 
transfer to literary studies the methods of higher work in 
science.’’ The work is based on the preparation of the 
student’s dissertation for the doctorate. At every stage, 
first in outline and subsequently in complete form, the 
dissertation is discussed section by section, chapter by 
chapter. Each department of study has its own seminar 
room furnished with a departmental reference library. 
The arrangement is not that of the lecture theatre, which 
implies an orator and an audience, but rather that of the 
committee room with a chairman and a ring of debaters. 
The class, which would never exceed from twelve to 
fifteen, sits at an oblong table, the professor, so to speak, 
occupying the chair of the mecting at one end. Round 


the walls at their backs are the shelves containing books | 


of reference, often running to several thousand volumes, 
and these, it should be noted, are quite independent of the 
central university library. 

This seminar study was at first the sole, and is still 
the main, work of the university, and that which has 
made the name of Johns Hopkins famous throughout the 
civilised world. .\n age more given to omens inight have 
seen in the remarkable fact that in the gigantic con- 
flagration which recently swept away the centre of the 
city of Baltimore, the university was the only public insti- 
tution the buildings of which escaped scot free, a tribute 
of the powers of nature to the unique position it holds 
in American academical life. Its influence on higher 
study through the whole North American continent has 
been rapid and profound. It is not merely that a large 
number of distinguished specialists has been produced 
whose labours have raised the level of American learn- 
ing; post-graduate study has become the ambition af the 
American university, and more and more is being accepted 
as that which differentiates it from the mere college. 
here are few universities now which have not their 
seminar rooms and departmental libraries, though it must 
be admitted that in many cases these are at present only 
utilised for undérgraduate study of the third and fourth 
years. But the growth in post-graduate work since Johns 
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While the German seminar meets | 


Hopkins was founded has been fairly staggering. In 
i871 there were only 198 post-graduate students in the 
States; twenty-five years later the number had risen to 
4919, or very nearly one quarter of the total number of 
university students of all classes in the British Isles. 

The great bulk of those who win the Johns Hopkins 
doctorate naturally become university professors and 
lecturers. At the same time there is a rapidly inereasing 
demand for them from the high sehools, which are all 
organised on the basis of specialist teaching in each de- 
partment. The evidence, both at the schools and the 
universities, supports the view that the Ph.f). candidate 
for a school post would have the advantage over a B.A. 
who had also been through a course of training in teach- 
ing, and would command a higher salary, and that this 
tendency is on the increase. It is felt that the man whose 
knowledge is deepest is likely to make the best teacher, 
and that lack of pedagogie skill at the start will be made 
up for in the long run by greater inspiration. 

The system of our own older universities—at least of 
Oxford—is, it must be confessed, less favourable to post- 
graduate work. The explanation is to be found largely 
in the difference of the undergraduate course. The 
American university has no ‘* honours’’ schools for the 
initial degree in which the energies of the best men are 
devoted rather to amassing the results of other people's 
investigations over an immense area than to cultivating 
the power of acquiring knowledge by their own. One 
of my fellow commissioners, who had examined at Cam- 
bridge in the law tripos, and bears a name of European 
reputation, told me he was often perfectly ‘* horrified ”’ 
hy the amount the young men knew; such a mass of 
knowledge must have a most deadening effect on intel- 
lectual vigour. Thus, while the actual attainment at the 
initial degree is by no means so high as at Oxford and 
Cambridge, at all events for the best students, there is a 
far truer conception of learning, and an enormously larger 
proportion of men go on to higher work and _ research. 
In my visits to the universities the question was repeatedly 
asked of me, ** What kind of men should we select for 
the Rhodes scholarships? *’ My answer has always been, 
* By ail means, send us graduates. Undergraduates will 
do Oxford little good, and may get out of touch with 
American life; graduates will gain a wider experience 
without being de-amerieanised. Nothing, at the same 
time, would do so much for the revival of higher study 
at Oxford as a steady supply of picked graduates of an 
inquiring type.’’ ** But does Oxford want graduates?” 
has been the usual reply. ‘* The experience of many men 
we know who have been there is that it is practically 
impossible to get assistance for post-graduate work; after 
a short trial they have generally gone on to Germany.’ 
The justice of the criticism it is difficult to question. 
Though the University of Oxford has created special post- 
graduate degrees in order to attract graduates of other 
universities for advanced study or research, the Oxford 
college with its pot-hunting instincts stands in the way. 
It makes, or thinks it makes, its name by the number 
of first classes won by its undergraduates, and will, there- 
fore, give no encouragement to the higher learning which 
our Philistine upper cluss neither understand nor care for. 
1 have known a case where the whole tutorial influence 
of a college was used to prevent one of its scholars com- 
peting for a university prize essay involving original re- 
search. It was not denied that the work might be 
intellectually better for him, but then it might endanger 
his ‘‘ first.’ he scholar, [ am glad to say, had the 
strength of mind to take his own line, and gained the 
prize. 


Let me conelude with a werd about the ideals of the 
students and their attachment to their old college or 
udiversity. I have said that the course is never less than 


four years; when I add that there are hardly any scholar- 
ships and that a large proportion of the students are 
distinctly poor, you will doubtless ask how they manage 
to do it? This brings me at once to what I unhesi- 
tatingly affirm to be the most admirable feature of life 
on the other side of the Atlantic, whether in the States or 
in Canada, viz. the entire absence of the feeling that 
honest work of any kind can be derogatory to an educated 
man. The American and Canadian student whose friends 
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cannot afford to keep him at college. pays his way either 
by working during the long vacation in all sorts of manual 
cmployment or by rendering what we should regard us 
menial services to his fellow-students during term time, 
much like the old ‘ servitors ’’ at Oxford and Cambridge. 
Nor does this create any social barrier, At one university 
visited by some of my Mosely colleagues they were waited 
upon during the college dinner by some very intelligent 
looking young [cllows, and found on inquiry that these 
were students. Somewhat surprised at this, one of the 
purty asked if this would not tell against them socially. 
‘“ Not in the Icast,’’ was the answer. ‘‘ That man over 
there is president of one of the chief debating societies; 
that other is one of our best athletes and much looked 
up to.”? It is the same in the women’s colleges. At 
Vassar one girl keeps a bicycle cleaning shop; they act 
as room-tidiers, cluan shoes, &c. In Canada I was in- 
formed that at Queen's University, Kingston, no less than 
7o per cent. of the men students earn their fees and 
maintenance for the coming session by working through 
the summer on farms, on the railway, in mines, river 
steamboats, &c. The fact is, the Transatlantic youth is 
rather proud of being able to earn his own living; it makes 
him feel himself more of a man, and it is not at all 
uncommon for the son of rich parents to take work in 
this way for the sense of independence it brings. It is a 
fine spirit, and makes one blush when one thinks how very 
different a reception such conduct would probably meet 
with over here. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The committee for the supervision of instruc- 
tion in geography has appointed Dr. A. J. Herbertson, 
director of the school of geography, for the remainder of 
the term of five years for which the grants to the school 
of geography have been voted, A syllabus of the examin- 
ation for the diploma in this subject has been issued, which 
includes regional geography, climatology and oceanography, 
geomorphology, historical geography, and surveying. 

The delegates of the common university fund have elected 
Mr. G. W. Smith, New College, to the biological scholar- 
ship at Naples for the year 1905-6. 

Mr. M. H. Godby has been elected to a Dixon research 
scholarship in chemistry at Christ Church. 


CamBRIDGE.—.\n interesting insight into the way the 
university is governed is given by the following figures. 
A careful analysis of the poll-book of the recent vote on 
“compulsory *' Greek gives the following results :—(1) Of 
the residents, 288 voted in favour of the recommendation 
that Greek should no longer be compulsory in the previous 
examination; 240 voted against the reconimendation— 
niajority of residents in favour of the recommendation, 48. 
(2) Of the total number of members of the senate who 
voted, residents and non-residents included, 1591 were lay- 
men, 1021 were clergymen. Of the laymen, 923 voted in 
favour of the recommendation; 668 voted against it— 
majority of laymen in favour of the recommendation, 255. 
Of the clergymen, 132 voted in favour of the recommend- 
ation; 889 voted against it—majority of clergymen against 
the recommendation, 757. 

The report on the proposed diploma of forestry was dis- 
cussed on Thursday, November 2. Among the speakers 
were the professor of geology, the professor of botany, the 
secretary of the financial board, and the master of Gonville 
and Caius College. The proposal was warmly welcomed. 

The State medicine syndicate reports that last year 
seventy-one candidates presented themselves for the diploma 
in public health, and that twenty-four candidates entered 
for the diploma in tropical medicine and hygiene, sixteen 
of whom were successful. 

The following have been nominated examiners for the 
natural science tripos in 1906 :—in physics, Mr. R. T. 
Glazebrook and Mr. C. ‘f. R. Wilson; in chemistry, Mr. 
Hf. O. Jones, and Mr. 11. B. Baker, Oxford ; in mineralogy, 
Prof. Lewis, and Mr. If. L. Bowman, Oxford; in geology, 
Mr. P. Lake and Dr. F. 4. Bather; in botany, Mr. .4. C. 
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Seward, and Mr. A. G. Tansley, of University College, 
London; in zoology, Mr. .\. Sedgwick, and Prof. MacBride, 
of Montreal; in physiology, Mr. W. M. Fletcher, and Prof. 
‘fb. G. Brodie, of the Brown Institute; in human anatomy, 
Dr. Barclay Smith, and Dr. A. Robinson, of Birmingham 
University. 

The Viec-Chancellor announces that Sir Archibald Geikie 
will, on behalf of the board of geographical studies, deliver 
a public lecture in the Scdgwick Museum on November 21, 
at 5 p.m., on ** The Evolution of a Landseape.’’ On the 
evening of the same day, and at the same place, Dr. C. 
llose, of Sarawak, will lecture on Borneo. 

The next combined examination for sixty-two entrance 
scholarships and various exhibitions at Pembroke, Gonville 
and Caius, King’s, Jesus, Christ’s, St. John’s, and 
Emmanuel colleges will be held on Tuesday, Deecmber 5, 
and following days, commencing at 9 am. on 
December 5. Mathematics, classics, and natural sciences 
will be the subjects of examination at all the above-men- 
tioned colleges. Scholarships and exhibitions will also be 
offered for history, for modern languages, and for Hebrew 
at some of the colleges. A candidate for a scholarship or 
exhibition at any of the seven colleges must not be more 
than nincteen years of age on October 1, 1905. Forms of 
application for admission to the examination at the re- 
spective colleges may be obtained as follows :—Pembroke 
College, Mr. W. S. Hadley; Gonville and Caius College, 
the Master; King’s College, Mr. W. H. Macaulay; Jesus 
College, Mr. A. Gray; Christ’s CollegegmRev. iii 
Cartmell; St. John’s College, Dr. Donald MacAlister, Dr- 
J. R. Tanner, Mr. E. E. Sikes; Emmanuel College, the 
Master; from any of whom further information respecting 
the scholarships and other matters connected with the 
several colleges may be obtained. The forms of appli- 
cation must he sent in on or before Tuesday, November 28. 


Mr. F. oS. Pinkerion has been appointed professor of 
applied mathematics at the University College of South 
Wales, Cardiff. 


By the will of Mr. J. E. Williams, of Chester, who died 
on July 15, a legacy of 10,0001. is bequeathed to the 
University of Wales, the income to be used in founding, 
new scholarships and prizes in his name, to be held upon 
certain terms and conditions. In the event of the University 
of Wales not accepting the legacy within six months, the 
sume is to be paid to the trustees of the University College 
of North Wales at Bangor upon the same conditions. He 
also bequeathed 10,0001. to the University College of North 
Wales at Bangor upon the same conditions, and 2000. for 
the building fund of this college. 


Ay the lust meeting of the council of the University of 
Birmingham, the Vice-Chancellor (Alderman C. G. Beale) 
in the chair, the Chancellor (Mr. Chamberlain) announced 
that a friend of the university, who desired to remain 
anonymous, had promised a donation of 50,0n0/., the 
amount to be applied towards the completion of the new 
buildings at Baurnbrook. The council desired the Chan- 
cellor to convey its best thanks to the generous donor for 
his munificent gift. This is the fourth amount of 50,000!. 
already contributed to the university endowment fund, the 
other sums having been received from Mr. .\ndrew 
Carnegie, Sir James Timmins Chance, and an anonymous 
donor. he total fund is about 450,000!., to which must 
be added annual contributions from the City Cauncil (Goool. 
per annum), and so0ol. each from the county councils of 
Staffordshire and Worcestershire. The council has already 
approved of expenditure upon the site and _ buildings 
amounting to abnut 280,000l., in addition to upwards of 
80,000]. on equipment. It is hoped that a formal opening 
of the new buildings may be possible in about eighteen 
months’ time. 


Tue Board of Education has issued the following list 
of candidates successful in this year's competition for the 
Whitworth scholarships and exhibitions :—(1) Scholarships, 
1251, a year each (tenable for three years): £1. Topham, 
Grantham; C. W. Price, Devonport; W. F. Paffett, Ports- 
mouth ; R. W. Bailey, (soodmaves (Essex). (2) Exhibi- 
trons, sol, (tenable for one vear): W. White, Southsea; 
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A. E. Humber, Portsmouth; G. lecs, Southsea; .\. Ward, 
London; A. W. Sawyer, London; C. E. G. Llouse, Chat- 
ham; H. Schofield, Halifax; J. M. Robertson, Pembroke 
Dock; W. E. G, Sillick, Devonport; J. A. Cormack, 
Glasgow; F. Clements, Chesterheld; B. J. Cole, Devon- 
port; P. W. M. Sparey, London; 5S. Lees, Manchester ; 
B. 1}. Penn, Bedford; W. H. Stock, Swindon; W. R. 
Sinclair, Newcastle-on-Tyne; M. Bell, Bensham, Gates- 
head; T. H. Essery, Devonport; 5. H. Warren, Devon- 
port; A. R. Valon, London; G. R. Wilkinson, Oldham ; 
.\. D. Johnston, jun., South Shields; W. C. A. Bowles, 
London; A. L. Bird, Cambridge; T. N. Adiam, Trow- 
bridge; J. Bedford, Chingford; P. P. Smart, Wolverton ; 
C. L. Gransden, Chatham; W. F. Brown, Birkenhead. 


Tue following list of successful candidates in this year’s 
competition among science students for Royal exhibitions, 
national scholarships and free studentships has been issued 
by the Board of Education :—Royal exhibitions: Arthur B. 
Middleton, Bradford, Manchester; William White, South- 
sea; Alfred E. Humber, Portsmouth; George Lees, South- 
sea; Frederick E. Pollard, Eastwood, Notts; James L. 
Kent, Portsmouth; Frank Fielden, Halifax. National 
Scholarships for Mechanics (Group A): Arthur ‘TY. Wall, 
Plymouth; Arthur Cannon, Plymouth; William E. 
Dommett, Southsea; Herbert J. London, London; Charles 
E. G. House, Chatham; William E. G. Sillick, Devon- 
port. Free Studentships for Mechanics (Group A): Charles 
1.. Gransden, Chatham; Harford G. Stephens, Leicester. 
National Scholarships for Physics (Group B): John M. 
Strang, Glasgow; Frederick Reid, Glasgow; John W. 
Waters, Chatham; Dudley Orson-Wood, Chiswick ; George 


F. Hemens, London; William F. Higgins, London; 
Walter C. M. Pettingill, Leeds. Free Studentships for 


Physics (Group B): Frederick J. Harlow, Whitstable ; 
Edward F. Pattenden, Whitstable. National Scholarships 
for Chemistry (Group C): Elarry F. V. Little, London; 
Tom Thornley, Blackburn; Samuel Lamb, Bradley, 
Bilston; Alan C. Webber, Brighton; John H. Jennings, 
Plymouth; Robert O'F. Oakley, London. Free Student- 
ships for Chemistry (Group C): Archibald Wise, Plymouth ; 
Charles S. Garland, London. National Scholarships for 
Geology (Group E): John W. Maxfield, Burnley; Ernest 
Proctor, Burnley; James Mitchell, Burnley. 


Tne annual general mecting of the Association of 
Teachers in Technical Institutes was held at the Birkbeck 
College, London, on November 4. The association, which 
was founded a year ago, already has a membership of 
300 exclusive of the Association of Teachers of Domestic 
Sciences, which is affliated with it. Mr. W. J. Lineham, 
the president, was in the chair, and moved the adoption 
of the report of the council, which was subsequently agreed 
to. The council recommends in the report that meetings 
of teachers in provincial technical institutes be called to lay 
the claims of the association before them directly. .\ 
resolution was passed instructing the council to call meet- 
ings of the teachers in provincial technical institutes and 
to consider the following matters with full powers to act 
therein :—(a) The formation of local or provincial branches 
of the association; (b) joint action or federation with the 
West Riding Association of Teachers of Science, Art, and 
Technology, the Federation of London Teachers, and other 
bodies of teachers. One of the most important matters 
discussed during the year hay been the registration of 
teachers. A scheme has been drawn up by the council, 
und a circular has been issued to members pointing out 
its importance upon the future status and professional 
position of teachers in technical institutes. A scheme for 
registration has already been formulated by the teachers of 
domestic science. The council recommends that steps be 
taken at an carly date, by deputation or otherwise, to 
urge upon public examining authorities the importance of 
securing closer connection between the examiner and the 
teacher. Various amendments to the constitution and rules 
were decided upon, and the title of the association was 
changed to that of ‘‘ The National Association of Teachers 
in Technical Institutes,” and it was resolved that its 
officers be a president, two vice-presidents, an hon. secre- 
tary, and an hon. treasurer. Mr. lineham was clected 
president for the ensuing year. 
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SOCIETIES AND ACADEMIES. 


Loxpon. 

Physical Society, October 27.—Prof. J. 
F.R.S., president, in the chair.—Vhe theory of phase- 
meters: Dr. W. ik. Sumpner. The author shows in the 
paper that the theory of the instruments is the same 
whether they contain iron or not, and however the coils 
may be arranged; that they can be calibrated by direct- 
current methods, although for use on alternating-current 
circuits; and that a new type of instrument, containing 
iron, conforms to the theory given. The main results of 
the investigation are:—(1) Phasemeters for multi-phase 
cireuits are all equally accurate on balanced loads pro- 
vided they have been correctly calibrated and possess no 
faults due to purely mechanical causes. Their accuracy 
is not affected by variations in wave-form or in current- 
frequency. (2) Phasemeters can be simply and accurately 
calibrated for balanced loads by means of a direct-current 
method of test. (3) The error of phasemeters on un- 
balanced circuits is generally serious for loads which are 
badly out of balance. he error, like that of a wattmeter, 
increases rapidly as the power-factor of the load diminishes. 
It can only be reduced at the expense of complication in 
the instrument, by increasing the number of coils used in 
the fixed and moving systems, and by arranging the coils 
and magnetic circuits to be symmetrical in regard to one 
another.—Apparatus designed for measuring the coronal 
radiation during an eclipse: Prof. HW. L. Cattendar. A 
preliminary test of the apparatus with the thermopile 
directly exposed to radiation of known intensity showed a 
deflection of nearly 25 cm. for one-thousandth of a calorie 
per sq. cm. per min., so that radiation one-millionth of 
full sunshine could be detected with certainty without 
using a mirror. When placed in the focus of the telescope 
used, radiation one thousand times smaller than this could 
be observed, so that even if the intrinsic heat-radiating 
power of the corona were only one ten-millionth of the 
solar surface it could still be measured to within 1 per 
cent. The essential point in the observations was to 
eliminate the variable effects of atmospheric radiation, for 
which a differential method of observation with the two 
halves of the pile was particularly suitable. In taking 
observations on the corona, the motion of the moon during 
totality was made use of to define the exact area of the 
corona corresponding to the differential reading. At the 
commencement of totality, the thermopile being centred 
on the sun, the inner corona on the eastern limb would 
be fully exposed, while on the western it would be partly 
covered by the moon. At the end of totality the reversr 
would be the case. The difference of the readings would 
correspond to the radiation of the strip of the inner corona 
uncovered by the motion of the moon between the two 
readings. The area of the strip of corona considered could 
be accurately determined from the times at which the 
readings were taken. 


II. Poynting, 


Paris. 

Academy of Sciences, October 30.—M. Troost in the 
chair.—Two hematozoa of the partridge and turkey: 
A. Laveran and M. Luecet. The first of these was the 
cause of the death of 97 out of 100 Nungarian partridges 
imported into France. Its appeurance and mode of division 
corresponded with IZaemamoeba relicta, a parasite which 
has heen known to be responsible for epidemics in many 
birds, but not hitherto of the partridge. The other para- 
site, found to be the cause of perityphlo-hepatitis in the 
domestic turkey, appears to belong to a new species, and 
is named Haemamoeba Smitht.—\ criterion for the appli- 
cation of the Gompertz-Makeham mortality law: Charles 
Goldziher. The application of this law depends absolutely 
on the regularity of the original series, but, so far, an 
exact criterion for the exactitude of the limits between 
which this application is possible has been wanting. This 
is worked out in the present paper.—On the composition 
of the hydrochloroferric colloid with respect to the amount 
of hydrochloric acid present in the suspending liquid: G. 
Maifitano. By increasing the concentration of the medium 
in hydrochloric acid, the colloid tends to approximate to 
the composition FI(Fe,O,11,)Cl.—Observations relating to 
some india-rubber plants: A. Chevatier. Whatever may 
be the family to which a caoutchouc belongs, its richness. 
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in jndia-rubber is an individual peculiarity. The yield 
may be very different in two individuals of the same age 
and of the same size, living side by side, and having the 
latex extracted at the same time. The influence of 
different kinds of light radiations on the migration of the 
albumenoids in the wheat grain: J. Dumont. It was 
found that the radiations which have the greatest effect 
on the migration of the albumenoids in the wheat grain 
are preciscly those which act the least on the chlorophyll 
function.—On the mechanical work furnished by wind- 
mills: M. Ringelmann, The windmill studied was of the 
type used in agriculture for raising water. —\ulomatic 
records were made of the velocity of the wind, the number 
of turns of the vane, and of the water lifted. .\ table of 
results for different velocities of the wind is given, and 


from this the work obtainable from a windmill can be 
calculated.—The accessory glands to the silk-producing 
apparatus of the larva: of Io Irene: |.. Bordas. The 
liquid or slightly viscous substance scereted by the 


accessory glands serves to agglutinate or unite the two 
silk threads. It is possible, also, that it cxerts a chemical 
action on the threads, causing them to harden rapidly. 
On the existence of strata containing Clymenia in the 
central plateau, Morvan: Albert Michel-Lévy.— On the 
dissymmetry of the loss of electricity in mountainous 
countries: the comparative rdles of height and_ relief : 
MM. Bernard Brunhes and Albert Baldit. At the summit 
of a mountain the rate of loss of volts is greater for 
negative than for positive electricitv. These results serve 
to show why several authors have been led to think thut 
passing drom the plain to a mountain leads to a great 
exuggeration of the loss of negative electricity. 
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“MATHEMATICS ” APPLIED TO CHEMISTRY. 


Researches on the Affinity of the Elements, and on 
the Causes of the Chemical Similarity or Dis- 
similarity of Elements and Compounds. By 
Geotirey Martin. Pp. xii+287. (London: J. and 
A. Churchill, 1905.) Price i6s. net. 


HE word ‘‘ mathematics "’ has been placed in the 
title of this review in inverted commas, because, 
although the mathematical formulz: employed appear 
to be formally correct, the application of mathematical 
formule to the data collected in Mr. Martin's work 
appears to the reviewer to be unjustified. To demon- 
strate this a sketch of Mr. Martin's scheme 
necessary. 

Mr. Martin's endeavour is to find for each element, 
and, if desired, for each compound, a formula which 
will express its affinity for all other elements and 
compounds, so that it may be possible, in his own 
words, ‘to discover the law regulating the chemical 
attraction the elements mutually exert on each 
other; and this is achieved, according to him, by 
“the construction of some geometrical figure which 
will quantitatively pourtray the chemical properties of 
the element.’’ 

The plan adopted is to arrange the elements into 
series and columns, as in the usual periodic diagram; 
the group numbers are plotted along a_ horizontal 
ordinate OX, and the series numbers along an 
ordinate at right angles to the former, OY. There 
are ten points along OX, filled in the second group 
by the elements Li, Bc, B, C, N, O, F, and Ne, and 
there are eleven points along the ordinate OY, 
occupied in the first column by the elements H, Li, 
None mean, A Os mec ery andaAn. This, it will 
be seen, gives one of the common forms of the 
periodic table. Next, for any one element, having 
one definite valency (one, it may be, of several 
valencies which it may possess), perpendiculars are 
erected on the point occupied by each of the known 
elements, expressing by its height the affinity of that 
element for each of the others. Thus, choosing the 
element chlorine, and regarding it as monovalent, 
vertical lines are to be erected, showing by their 
length that that erected on, say, the point occupied 
by cesium, expresses a high degree of affinity or 
attraction; the vertical on the point occupied by 
arsenic, for example, viewed as triad, would show 
by its shorter length that the affinity of chlorine for 
arsenic is less than it is for cesium; a repetition of 
this process for all known elements produces a number 
of points, 10x11, or 110 in number, if all spaces are 
considered, or a smaller number, the number of the 
actually known elements, in actual practice. Mr. 
Martin imagined a curved surface to be drawn 
through these points, and proceeds to develop equa- 
tions which will represent that surface. He shows, 
so far as the reviewer can see, correctly, that for the 
complete characteristic equation for the supposed tio 
elements, each of which is supposed capable of exist- 
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is, 


ing in 8 degrees of valency, there are 2.3486 x 101% 
different possibilities of associating degrees of 
valency! However, by a device the author merci- 
fully lowers this number to 8448, being 64 times 132; 
132 represents the number of constants for the 
characteristic affinity-surface for each element exist- 
ing with only one of its possible eight valencies 
exercised, 

We have italicised the words ‘imagined a curved 
surface to be drawn through these points ’? because 
there lies the crux of Mr. Martin’s attempt. What 
reason has he to join his points? Does he imagine 
that the interspaces are filled by an infinity of elements 
of all conceivable atomic weights between the known 
limits 1 and 240? If not, then the whole system is 
discontinuous, and the characteristic surface is non- 
existent. 

But we will accept Mr. 
moment, and inquire how 


Martin’s method for the 
he imagines affinity to be 
measured, so as to obtain the lengths of his vertical 
coordinates. The methods of estimating comparative 
affinity may be taken as three in number. First, he 
suggests that while the ‘‘energy of combination ”’ 
should be measured by the heat generated by a re- 
action starting from the absolute zero, such measure- 
ments are impracticable, and, faute de mieux, the 
“heats of formation’ at ordinary temperatures must 
suffice. This method may be better realised by a 
concrete example. One-third of the heat evolved 
when boron burns in chlorine amounts to 34-7 calories ; 
one-quarter of that of the formation of silicon 
chloride is 39-4 calories. These numbers are approxi- 
mately equal, hence the affinities of boron and of 
silicon for chlorine are nearly the same. But this is 
not always the case; for instance, as Mr. Martin 
points out, 3(Si.H,)=8.2, whereas 1(C,H,)=5.2; yet 
‘undoubtedly of these two bodies, the H is attracted 
to the C in CH, with a greater intensity than it is 
attracted to the Si in SiH,.” He therefore guards 
himself by the statement that ‘it is only when the 
heat evolved in the formation of a compound is very 
great that it can be taken as measuring approximately 
the attractive forces.’? There may be a little in this, 
but the reviewer has read something like it before. 
Second, an estimate of the relative affinity of the 
elements in two similar compounds may be derived 
from a consideration of their temperatures of decom- 
position, Again, that suggestion is at least a century 
and a half old. Third, temperatures of reaction may 
be made a rough measure of affinity. For instance, 
lead oxide is reduced by hydrogen at a lower tempera- 
ture than iron oxide, hence the affinity of lead for 
oxygen is less than that of iron. Estimates of such 
affinities, and their application to the formation of 
curved surfaces as described, fill 206 pages of the 
work. Three appendices treat respectively the 
causes of the absence of other compounds of elements 
than those which contain the element at a high or 
at a low grade of valency; the bearing on the pheno- 
menon of life of the critical temperature of decom- 
position of chemical compounds; and lastly, ‘‘ the 
possible significance of alcohol drinking,’ in which 


| the glorious hope is held out to our remote dc- 
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scendants of a world in which, owing to a decrease 
in temperature below the freezing point of water, that 
useful liquid will be replaced by alcohol! 

There is a Seots proverb running thus :—‘S Miekle 
ery and little ‘oo (wool)."’ The amount of ‘t wool ”’ 
in this work is surely insutheient for the ‘ ery.’" Yet 
there are some suggestive passages, and the author 
has evidently spent mueh time over his problem. 

A word in conelusion as to the ‘‘ get-up”* of the 
book. The reviewer, in reading it, felt that he must 
uct as a proof-reader. There is hardly a page on 
which a misprint does not occur; and such lapses as 
“The only data available is the following: ’’; the 
words wai- and tetra-valent in one line; ‘‘ to com- 
pletly (sic) picture *’; and the printing of almost every 
sentence as a paragraph, make the reader’s task an 
ungrateful one. 

Something, doubt, may be aceomplished in 
course of time when aifmity constants have been 
numerically determined (and many are already 
known) to show that they, too, are periodie funetions 
of the atomic weights; but Mr. Martin 


a4 


no 


has not 


succeeded in pointing out the lines on which this goal | 


is to be reached. 


AN ORNITHOLOGIST’S JOURNALS. — 


Wig gl MOOS, 


Travels of a Naturalist in Northern Europe: Norway, | 


1871, elrchangel, 1872, Petchora, 1875. 
Harvie-Brown. 2 vols. Pp. xsii¢s4i3 with 
coloured plates and other illustrations and 4 maps. 
(london: T. Fisher Unwin, 1905.) Priee 3/. 3s. 
net. 
HE journals which compose the greater part ol 
these two handsome volumes relate to three 
ornithological visits paid to Norway, Archangel, and 
Petehora about « quarter of a century ago, and the 
author good-humouredly anticipates their being re- 
garded as ‘‘ stale news ** or *t cauld kail het again.” 
On this score, however, there was no need for an 
apology, for the author tells his story for the first 
ume (apart from previous technical reports), and, 
besides, the interest of a maturalist's observations 
depends, not on their date (provided the date he given), 
but on their intrinsic worth. 

As Mr. Elarvie-Brown is an accomplished ornith- 
ologist, an cnthusiastic faunist, and the author of 
some delightful and valuable books on the natural 
history of Scotland, it goes without saying that thesc 
journals contain some interesting scientific inform- 
ation und some But the 
trouble is that we have to 
traverse what seem to us dreary deserts of trivial and 
commonplace monetony, and we can hardly control 
our impatience by remembering that there had to be 
many trivial and commonplace days before the author 
found the nesting-ground of the little stint. What 
is published is just what was written down at the 
close of each day, and it follows that items which 
loomed large at the moment, such as the supper 
menu, appear of little importance to the callous 
reader, as doubtless to the journalist himself in re- 
trospect at Dunipace. He got such a gorgeous 
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to discover these oises 
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| find the eggs of the little stint in Europe. 
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‘bag ’’ of birds—1o1ig skins and i021 eggs from the 
Petehora hunt alone—that we can sympathise with 
his wish to live his hunting days on the tundra over 
again; we only wish that his reeapitulation had not 
been so terribly i extenso. \WVe are much interested 
to read how Mr. Seebohm eame in one evening, “ and 
with a triumphant thump laid on the table, first a 
Grey Plover, then a Snow Bunting, and then a 
Curlew Sandpiper; lastly, and most triumphantly— 
hurrah !—five Little Stints, long looked for, found at 
last’; but we cunnot get up much enthusiasm over 
the bulls of the narrative. 

The tour in Norway was more or less of a novelty 
in i871, and much is related that now familiar. 
Much has ehanged, but more remains the same, and 
one unchanging feature of which the journal affords 
abundant illustration is the human appetite. 

Yhe Archangel region had been but littlke worked 
by ornithologists when Mr. Harvie-Brown and (the 
late) Mr. E. R. Alston explored there in 1872, and 
they were riehly rewarded. The journal becomes 
more interesting, though our uttention is still dis- 
tracted by Ernst Cracmers’s toothache, by the size 
of the packing-case [or the birds, by .\lston’s loss of 
big knife (‘one made by Wilkinson, of 
London”), by the number of bowls of mill drunk, 
and so forth. 

The most adventurous journey was that which Mr. 
Harvie-Brown and Mr. Seebohm took in 1875 to the 
region of the Petehora, where they were the first to 
The 
author shows his powers in the graphie description 
of the locality and in his story of the discovery. We 


is 


his 


_ quote the description of the nest :— 


} 


* Rather untidy, rather rough and uneven round 
its rim, very shallow, sparingly lined with dry grasses 
and a little leaf or two, which may have been plucked 
by the bird as she sat in her mest. Round it, deep, 


| spongy, but not wet, yellow moss, the dark green 


leaves and empty ealices of the .\retie Bramble, a 
tuft of round-stemmed green sedge with seed; a little 
further off, the mow flowerless plants of the sweet- 
scented dwarf rhododendron, and bunehes and patches 
of long white grass and plants of a small cotten- 
grass, ind other plants and grasses, of which we 
shall bring home specimens for identification.”’ 

There is a fine plate of stint’s eggs, and a careful 
comparison of the little stint and Temminek's stint. 
Another beautiful plate contrasts the eggs of grey 
plover and golden plover. 

In the course of the Petchora journal we find some 
notes on habits which are interesting, c.g. those 
relating: to the faet that birds which do not pereh, or 
but rarely perch, in other countries, pereh in Pet- 
Thus, on one ocecasion, by patiently follow- 
ing up the ‘ tielk tjuek *’ of the common snipe, Mr. 
Harvie-Brown had the satisfaction of seeing this 
wader ‘ perched on the tip-top of one of the gaunt 
branehless blasted larehes, quite 7o feet from the 
ground.’’ Curlews, gulls, snow-buntings, &e., were 
also seen perehing. 


chora. 


“It is, we think, undoubtedly forced upon them 
by the great flooding of the eountry, and what was 
originally forced upon them has become a favourite 
habit.” 
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The journal for July 7, 1875, gives an artificial 
table for distinguishing the downs of ten speeies of 
ducks, and that is the kind of minute detail more 
of which we would gladly have welcomed. It is also 
to the point to be told of the curious antics of the 
Aretic (Richardson's) skuas :— 


“The birds often alighted within fifteen yards of 
me, raised the wings over the baek—when they did 
this the white or dusky quills showed like a pateh 
upon the raised wings—shammed lameness and sick- 
ness, and stood reeling from side to side as if mortally 
wounded. If 1 followed them, they continued to try 
and lead me off; but if I again approached the nest, 
they flew boldly towards me, and stooped repeatediy.”’ 


There are some vivid pictures of the tundra and 
its birds, there is an interesting account of the 
Samoyedes, and there are some instruetive notes on 
the habits both of birds and men, for all of which 
one is grateful, wishing only that there had been 
more of this wheat and less of the journalistic chaff. 


RT CLIC VES SbA-FIsiiiNG, 

Practical Sea-Fishing. A Handbook for Sca Anglers. 
By P. L. Haslope. Pp. 274; illustrated. (london : 
Upcott Gill, 1905.) Price 3s. 6d. 

C= fishing is not a new form of sport, nor is it 

¥ a subject whieh has been neglected hy authors. 

We have several excellent works on it, such as ‘t Sea 

Fishing " by ‘* John Biekerdyke ’? in the Badminton 

Library series, and ‘Sea Fishing on the English 

Coasts" by .Aflalo, so that a new book requires some 

justification for its production, 

The work under review is perhaps worthy of a 
place in the sea fisherman's library, but it is, in our 
opinion, in no way fitter to occupy that position than 
either of the books already mentioned. It is obviously 
written by a practical sea-fisherman who has tested 
most, if not all, of the methods of rod and line fish- 
ing which he recommends; but it is as obviously 
written by a man whose experience has been mostly 
confined to the south coast, as south coast methods 
arc much more often referred to than those of other 
parts of the country. 

The author docs not, however, appear to be so 
conversant with some of the methods of net-fishing 
which he discusses as he is with those of rod and line 
fishing. For instance, he considers the otter-traw! 
“a much more manageable net’ for the amateur 
than the beam-trawl, a point we think open to doubt. 
It is true that the otter-traw] is more easily stowed 
away on board, but we think that its advantage over 
the beam-traw! for the amateur ends there, especially 
if the vessel is not a steamer. The difficulty of 
getting the otter-traw] to spread out and of getting 
it to fish properly is only known to those who have 
tried, and we should certainly recommend the amateur 
to usc a beam-trawl, whieh, it is true, may capsize 
when being lowered, but otherwise will always fish 
when down, 

When Mr. Haslope touches upon natural history 
or the habits of sea-fish he is clearly not so mueh 
at home as when he is discussing methods of capture. 
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For instance, he refers to the angel fish, Rhina 
squatina, as a species of ray. He mixes up Atherina 
presbyter, the sand-smelt, and Osmerus eperlanus, the 
true smelt, and says “the .\therine, or sand-smelt, is 
the variety generally met with’ (p. 100). In speak- 
ing of the sand-eel, he says :—‘ Any not required for 
bait should be fried and eaten, as they form a delieious 
artiele of food when in roe, but are not so good in 
winter’ (p. 52). In our experience the sand-eel 
breeds in the winter; but perhaps Mr. Haslope means 
that after they have spawned they are not so good. 
He says of the grey mullet that *‘ they feed chiefly 
on some kinds of sea-weed and decaying vegetable 
matter ’(p. 95). It is true that alge are oceasionally, 
and perhaps often, found in the stomachs of grey 
mullet, but we should put down the staple food of 
the species as being animal. If we recolleet rightly, 
in the aquarium at the Plymouth laboratory these fish 
ave fed chiefly upon nereid worms. Day says that 
they are very destructive to molluscs and minute 
Crustacea, and that they also eat larvee and ova 
(CP? ibseme, IRrelores, ” Wo. je: Qasile 

The English of the book is not all that can be 
desired, and badly arranged sentences are far too 
common, For instance, ‘In form this fish is very 
slender and its shape has some resemblance to that of 
a large sand-ecl, which enables it to pursue its prey 
with great rapidity * (p. 50). ‘* Great quantities of 
these crabs are taken in trammels and the shell on 
the back is so sharp and rough that it quickly cuts 
the twine, sometimes damaging the nets almost 
beyond repair, They are generally thrown away or 
used as manure for the gardens ** (p. 60). 

The direetions as to skinning a ray are cxceedingly 
involved :— 

“To skin a Ray, remove a small portion with a 
sharp knife and grasp it with an old cloth in the 
left hand. This affords a firm hold, and by its means 
the whole skin can be readily stripped off. Mean- 
while hold the fish firmly with the right hand, making 
with a knife a hole, or an incision, to enable the 
fingers to obtain a firm grip. Leave it upon the board 
in the open air with the flesh side upwards, and when 
dry it will have attained the consistency of horn, 
QNC5 no a (ib teats 

We prefer the old books on the subject of sea fish- 
ing, although, as we have said, the practical advice 
in the present work is thoroughly sound. 

FraNK Batrour Browne. 


AVEIIETEIES: SID) IPCGURONS. 

(1) Molecular Forces and Newtonian Laws. 
Clark. Pp. 237; illustrated. 
RK. Holmes, tgo5.) Price 3s. 6d. net. 

(2) Explication méchanigue de la Matiere, de 
VElectricité et du Magnétisme. By M. Despaux. 
Pp. 210. (Paris: 1élix \Ican, 1905.) 

fe Y deductions from the Newtonian Laws of 

Force and Motion the Author aecounts for 
all the facts of Magnetism, Electricity and Chemical 

Affinity and proves their identity with gravitation" 

(extract from circular of publisher). We ourselves do 

not think that the author is successful in his attempt; 


By .\lex. 
(Glasgow: W. and 
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but this opinion of ours may possibly arise from the 
difficulty we have felt in fathoming his arguments. 
There is an originality of statement about them which 
often makes it impossible to decide hurriedly as to 
whether they are right or wrong. For example :— 

‘‘Klectricity is not to be confounded with the 
electric spark—they are the direct opposites of cach 
other. Electricity is a force of attraction which 
brings particles of matter into contact; the electric 
spark is the kinetic energy produced by the action of 
the electric force through the available distance, and 
has a dispellant effect upon the particles. By the 
conservation of energy the electric force ceases to act 
when the spark is produced. The potential is then 
converted into kinetic energy. This affords a con- 
elusive reply to the theory, adopted by some eminent 
authorities, that electricity and light are identical. 
Light is a form of heat and has always a dispellant 
effect upon the particles of matter. It is therefore 
the direct opposite of electricity, which is a force of 
attraction.”” 


This is certainly not all wrong. The question is 
how much of it is right? To those readers who are 
attracted by the above extract we recommend the two 
hundred and thirty-seven pages of this volume. 

(2) Just as in the work reviewed above the depend- 
ence of forces upon position is made the universal law, 
so here the essential identity of all forces is sought for 
in a kinetic view of matter. 

All phenomena of attraction are explained, and can 
be reproduced by the simple rotation of a screw or 
turbine in water and in air. The turbine is  pre- 
sented as the universal motor which gives rise to 
molecular attractive forces and the phenomena which 
accompany them. The author claims to assume 
nothing besides the propulsive motions produced by 
rotations of molecular turbines, and congratulates 
himself on the rare good fortune that everyone can 
understand the effects of such rotation. 

A number of experiments with ventilating fans are 
described; the author then wanders off into a com- 
parison of a magnet with a living being, and a con- 
sideration of the position of man in the universe. 

It is a commonplace to suppose that scepticism is 
the beginning of belief; the author’s creed is accom- 
panied by the usual doubt as to the validity of many 
of the conclusions of modern science. The value of 
his criticisms can be measured by his objections to 
the recognition of the essential identity of light and 
Hertzian waves. He disposes of the argument which 
rests on the identity of velocity of the two phenomena 
by saying that all waves produced in the ether, of 
whatever nature they may be, must, in fact, have the 
same velocity, since the velocity of a wave depends, 
not on its form, but only on the elasticity and densitv 
of the medium of transmission, which in this case 
is the ether. 

We cannot look upon this book as a serious con- 
tribution to scientific literature, but we readily admit 
that there are analogies between the effects of the 
motions which the author describes and other physical 
phenomena; and if these were systematically described 
a very interesting volume could be made. But there 
is so much here that is merely fanciful that we must 
advise anyone who reads it to read it with caution. 
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OUR BOOK SHELF. 


A Descriptive Handbook of Architecture. 
A. Buckmaster. Pp. xvi+ 188. 
Routledge and Sons, Ltd., n.d.) 


Tuts is a little book which is intended to help those 
to whom architecture is a subject of ever-increasing 
interest. The author refers to a subject which Mr. 
Banister Fletcher has already brought forward 
prominently in the preface to ‘‘ The History of Archi- 
tecture’? and in a paper read before the University 
Extension Guild, namely, the inclusion of the study 
of historical architecture in a liberal education. It 
certainly seems that, owing to the ease of travel, the 
use of photography and other causes, a knowledge 
of the elementary principles and forms of the various 
types of architecture might well be expounded to the 
senior forms of educational institutions, and this way 
of interesting the rising generation in matters which 
appertain to everyday life and observation would tend 
largely to increase interest in matters artistic and 
practical. 

Concerning the book under notice, much cannot be 
expected for the low price at which it is published, 
and it would probably have been better had the author 
dealt with one period of architecture, and have done 
that thoroughly, rather than have taken up so large 
a field. It has resulted in an essay which is 
‘‘scrappy,’’? and from which we are afraid the atten- 
tive student will gather very little of much use to 
him. 

One or two points call for revision. Why is 
‘* mediaeval ’’ architecture made to end at 1og0 when 
most people hold that it conzmences about that time? 

Plate itia. is merely an enlargement of part of 
plate xvili., and might be omitted. Some of the 
illustrations are very poor; that on p. 20 would lead 
the student to believe that the Temple of Theseus 
and the Parthenon had suffered from an earthquake 
since we saw them last spring! 

The ground range of the columns to the Colosseum 
is not Doric, dentils are wrongly spelt on pp. 25 
and 27, and the Temple of Zeus, Athens, is given 
another name on p. 28. The giving of exact dates 
for each period, and the printing at the top of each 


By Martin 
(London: George 
Price 3s. 6d. net. 


' page, are sure to mislead the student; for no style can 


be truly confined within a period of such exactitude as, 
say, 1377-1547, and the student should be warned 
against such an attempt. 

The line illustrations are of an amateurish deserip- 
tion, and plates viii. and xi. should be re-drawn, 

Plate xliv. seems to be a copy of a plate in a well 
known history, though this is not acknowledged. 
The division of early Christian architecture into 
Roman and Byzantine is likely to confuse the student, 
as Roman is always considered historically as pagan 
architecture. 


Proceedings of the London Mathematical Society. 
Vol. ii. Pp. xx+490. (London: Francis Hodgson, 
1905.) 

THE present volume of Proceedings, though the size 

of the page has been changed, and larger type is used, 

contains about the same amount of subject-matter as 
its predecessors. It affords evidence that the publi- 
cation of researches in higher mathematics \ still 
receives the same care and attention which it has for 
many years past obtained at the hands of the small 
body of workers who mostly travel up on Thursdays 
by the 2.15 train fron. Cambridge to attend the meet- 


ings in Albemarle Street with their friends. It con- 
tains interesting obituary notices of Mr. Ronald 


Iludson and Dr. Pirie. Among the contributors we 
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note the well known names of Dixon, Glaisher, 
Hilton, Hobson, Jackson, Lamb, Love, MacMahon, 
Morley, Volterra, Rayleigh, Young, and many other 
mathematicians. An attempt to classify the papers 
by subject-matter would be difficult, but a general 
survey of the ground covered suggests that a not in- 
considerable proportion, posstbly as much as a half, of 
the work done comes under the heading of 
* analysis.” } 
But while the reputation of English mathematical 
rescarch is thus being maintained, it does seem a 
pity that there is no society which has undertaken 
the task of popularising the higher study of mathe- 
matics in Our country in the way that has been un- 
doubtedly done on the other side of the water by the 
American Mathematical Society, with its Bulletin 
containing full reports of meetings of mathematical 
societies, educational appointments, and courses of 
university lectures. The Mathematical 
has done much to render elementary mathematics 
more practical and interesting. e 
ing on the proper authorities the need of providing 
more fully for instruction in advanced mathematics in 


our technical colleges has not as yet been undertaken | 


by any body of mathematicians, yet the matter is an 
urgent one as affecting national progress in the face 
of foreign competition. In connection with most of 
the papers before us, an enormous amount of work 
is generally done in refereeing previous to publication. 
Is it not possible that the energy thus expended might 
with advantage be diverted into some such directions 
as those above indicated ? 


Catalogue of the Collection of Birds’ Eggs in the | 


British Museum (Natural History). Vol. iv., 
Carinatzes (Passeriformes, continued). By E. W. 
Oates, assisted by Captain $. G. Reid. Pp. xviii+ 
3530; 14 plates. (London, 1905.) 
Ix this volume the authors record the eggs of seven- 
teen families of passerine birds contained in the 
national collection, thus carrying down the work to 
the family Certhiida (creepers), so that another 


volume ought, apparently, to bring their task to a | 


conclusion. The total number of species catalogued 
in the volume before us is 620, which are represented 
by no less than 14,917 eggs—figures which give some 
idea of the heavy work the authors had to undertake. 
Fortunately, the Radcliffe Saunders and the C. B. 
Rickett collections were received in time to allow their 
quota to be added to the MS. 

We had hoped that as the work progressed the 
authors would have seen their way to modify the 
style of the paragraphs recording the distinctive 
features of the various species catalogued. We regret 
to see that this is not so, and with the same dreary 
and wearisome iteration we find entry after cntry 
commencing with the statement that the eggs of 
such-and-such a bird are of such-and-such form and 
colour. .\s a matter of fact, if the English names of 
the various species had been printed in the same lines 
as their scientific titles there would have been no 
occasion to mention the word ‘‘eggs’’ at all in the 
descriptive paragraphs, which should commence 
merely with a reference to their form and colouring. 
By this means not only would much valuable space 
have been saved (as might also be done in the mode 
of making the entries themselves), but the reader 
would have been spared that everlasting and utterly 
superfluous repetition which is so irritating to any 
person of literary tastes. We may also direct attention 
to the crude and schoolboy-like style of composition 
characterising almost the whole of the paragraphs in 
question. Reference may likewise be made to some 
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imperfection in the method of recording localities. 
If, for instance, it is necessary to tell us on p. 16 
that certain places are in the Nilgiri Hills, it was 
surely incumbent on the authors to give the same 
piece of information on p. 8, while to wait until 
p. 264 before stating that the Nilgiri Hills themselves 
are in southern India is a very remarkable proceed- 
ing. We are also surprised to learn (p. 162) that 
Dharmsala is in Ixashmir. 

The great feature of the volume is the beauty of 
the fourteen coloured plates of eggs, each containing 
a large number of figures, all of which have been 
drawn and coloured by Mr. H. Grénvold. These 
serve to illustrate very graphically the degree of 
constancy or variation which obtains in the egg- 
characters of the different family groups, and in 
addition to this show some very remarkable examples 
of individual variation or ‘ sports.” 


Leather for Libraries. By E. Wyndham Hulme, 
J. Gordon Parker, A. Seymour-Jones, Cyril Daven- 
port, and F. J. Williamson. Pp. 57. (London: 
Published for the Sound Leather Committee of the 
Library Association by the Library Supply Co., 
1905.) Price Is. bd. : 

TuIs interesting book, which may have a consider- 

able influence on the improvement of book-binding, 

consists of five chapters, one by each of the authors 
whose names are on the title-page, three of whom 
are members of the Sound Leather Committee of the 

Library Association, and may therefore be considered 

as authorities on the subjects of which they write. 

When light leather is tanned by bark and many 
other vegetable tanning substances the skin becomes 
coloured, and this colour cannot be removed without 
deterioration of the leather. In 1565 sumach tanning 
was introduced into England; this process leaves the 
skin white and in a suitable condition to receive the 
necessary dye. Experiments conducted by the Society 
of Arts Committee have shown that sumach tanning 
is the most suitable for binding leathers. Un- 
fortunately this process is a slow one, and other 
tanning materials which act more rapidly have been 
employed; some of these, however, have a deleterious 
action on the leather, causing it to decay rapidly. 
Another cause of the short life of some modern 
leathers is the use of sulphuric acid at one stage of 
the process. This acid combines with the fibre and 
cannot be removed; it has a corrosive action on the 
organic matter, which action has often been attributed 
to the presence of sulphur in the coat gas used for 
lighting. In some libraries, however, which are not 
lighted by gas, the bindings have been found to perish 
in the course of a few years, and the presence of 
sulphuric acid in these leathers indicates the cause. 
Sulphuric acid is also used in connection with the 
aniline dyes frequently employed for colouring. 
Another source of weakness is the splitting of the 
leather in order to obtain smooth surfaces; this 
process necessarily cuts the network of fibres, and 
thus diminishes the strength of the material. The 
tanner should have regard to the sources of the skins, 
and if they are imported it is advisable to consider 
the treatment that they have undergone before coming 
into his hands. 

It is impossible to do justice to this bools in a short 
notice, but the attention that has recently been directed 
to the subject seems already to have borne fruit, for 
in the advertisements of leather-sellers and book- 
binders at the end of the book there are such notices 
as ‘‘ dressed according to the recommendations of the 
Society of Arts Report ’’ and ‘‘ guaranteed free from 
mineral acids."’ Ei. 
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No notice is taken of anonymous communications.| 


British Mosses. 


Ix the review of Dr. Braithwaite’s *f British Mosses 
which appeared in your nomber of .\ugust 31 (vol. Ixxil. 
p. 425), I attributed the finding of Sa aOR tenella to 
Lord Justice Stirling, und I did so on the authority of a 
passage relative to-the plant in Dr. Braithwaite’s supple- 
ment. The Lord Justice is, I find, desirous that it shoald 
be knawn that ihe entire merit of the discovery is due to 
Mr. E. S. Salmon. ‘1 had the good foertane,”* says the 
learned judge, ‘* to be his companion when the little plants 
were gathered, but his eye detected them in the field, and 
by his acuteness the truce name of them was discovered.” 
I am glad to seeand the Lord Justice in his desire that no 
mistake shoald be made in this matter, and | beg yoor 
courtesy to insert this short note. ee IB, 

November 8. 


a” 


Border occasionally seen between Light and Dark 
Regions on Photographic Prints. 


Since my recent brief note on a photographic appear- 
ance, Mr. Burke has informed me that the subject attracted 


the attention of Sir George Stokes, and was thoaght 
worthy of a commanication from him to the Royal Society 


in May, 1882 (Prac. Roy. Sec., vol. xxxiv. p. 63). 
llad I been aware of that | should, of course, have 
referred to it. It seems to me now thut there muy be 


more than one explanation of such an appearance. 
OLIVER Loncr. 


Halation. 


Wen a photograph is taken of a dark abject with a 
bright object or the sky some distance behind it, blurring 
occurs where the images of the objects mect. 

That part of the bright object from which only a part of 
the lens is visible (the rest of the lens being eat nff by the 
dark object) forms an image of varying brightness in the 
shape of a band which covers the edge between the images 
of the dark and light objects. If the bright object be at an 
infinite distance from the lens, the breadth of the band 
will bear approximately the same ratio to the diameter of 
the lens as that which the focal length of the lens bears 
to the distance of the lens from the near object. 

It seems probable that many cases of halation are dav to 
this cause, J. A. Corn. 

toS8 Church Road, Richmond, Sarrey, November 
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The Engineer's Unit of Force. 


I am much indebted to ‘* The Reviewer”? for his cour- 


teous answer to my letter on the subject of the engineer's 
anit of force in your issue of November 2. 

1 readily admit that the engineer's unit of foree may be 
so defined as to make it a constant quantity independent 
of locality; but does the engineer in actual work-a-day 
practice make use of this invariable unit? In problems 
involving the derived anit of work, does he not, as a 
matter of fact, estimate the work done or the potential 
energy, as the case may be, by maltiplying together the 
distance factor and the weight (i.c. the force) fac tor writh- 
out making any allowance for the variation of the latter 
with latitude? 

The qaestion at issue, it itself 


seems to me, narrows 


down to this: is the title “ engineer's anit of force’ to 
he applied to the variable unit in actual use by the 
engineer, or is it to be restricted to the absolute gravi- 
tutional anit, which may be defined, but which in nine 
cases nut of ten is not actually applied in engineering 


practice ? J. CAaRNecir. 
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Ir is quite true that in engineering practice a correction 
for latitade is seldom made in regard to the gravitational 
energy of a raised weight, the reason being that other and 
vers much larger soarees of error are usually present. 
But under sufficiently refined conditions this small correc- 
tion is actually made. A Bourdon pressure gauge registers 
pounds per sqoare inch in absolute measure the same 
everywhere. If Mr. Carnegie considers the pound force 
to vary with locality, what is his value, in foot pounds, 
for Joule’s equivalent at the centre of the earth? 

But sarely even Mr. Carnegie himself must use the foot- 
pound unit, and henee the pound-force unit, in an absolute 
sense, when applied to sach quantities as the kinetic 
energy of a rotating fly-wheel, the strain energy of a 
stretched spring, the work done on the piston of a steam 
or engine, the energy of motion or of position of a 
planetary body, &c. 

The present ease is an illustration of the apparent in- 
ability of acudemic writers to understand the engineer's 
position in this matter, and of the confusion which inevit- 
ably arises from the combination of two closely related 
systems of units. In any dynamical system the magnitude 
of unit) mass quite arbitrary, and the pound mass 
possesses no intrinsie merits over any other anit. Indeed, 
the choice of the pound unit has proved to be a most an- 
fortunate one, for the conception of inertia or mass, coming 
as it does after that of force, finds the poand force already 
estublished and ingrained in the mind, forming an effective 


SINS 


is 


barriver ugainst the practical adoption of the derived 
poundal, and being a fruitful souree of error on accoant 


of the new und old meanings attached to the word pound, 
People do not, and never will, think in poandals, and so 
castom has compelled its advocates to incorporate into 
their system the poand force and the foot-poand unit of 
work, a tacit admission of its practical failare. Engineers 
contend that this duplex system with its overlapping terms 
is harmful and qaite unnecessary. They advocate a single 


system which, so far as possible, shall adopt onits in 
common asc. The system used by them falfils all require- 
ments. li is an ubselute dynamical system. [ts termin- 


ology is not divorced from common thought and speech. 
It gives an exact and absolute meaning to the pound force 
und consequently to the foot-pound unit of work, and its 
unit of inertia has a distinct name of its own, never used 
in the sense of force, thus avoiding the conflicting nomen- 
tlatare of the present mixed system. The engineer’s and 
the C.G.S. systems are sufficient for all purposes, and it 
would be a great gain if the aeademie British system could 
be abandoned. Tur Reviewer. 


THE EXPLORATION OF THE ATMOSPIIERE 
OVER THE TROPICIL OCEANS. 

HIE study of the trade-wind region by the use of 

kites was first proposed by Mr. A. L. Rotch 

at the meeting of the British Association at Glasgow 


in 1901, Aitee he «and his assistant, Mr. Sweetland, 
had obtained a series of observations with them 
during a voyage across the North Atlantic. This 


method of investigation was tater adopted by other 
meteoroloyvists, notably by the French Scandinavian 
expedition. to explore the atmosphere, which, under 
the direction of M. L. Teisserene de Bort, flew Kites 
in rg92 on the Baltic, and last year by Prof. 
Hergesell, who communicated to the .\éronautical 
Conference at St. Petersburg the interesting results 
of a cruise on the yacht of I1.S.H. the Prince of 
Monaco in the vicinity of the Azores and Canaries. 
During this voyage fourteen kite-flights, some of 
which reached a great height, were madc, and in a 
cammunication to the French Academy of Sciences 
on January 30 Prof. Hergescll said:—** Un eourant 
de S.W., qui correspondrait au contre-alizé théorique, 
n'a jamais été trouve par les cerfs-volants bien qu’ils 
alent plusieurs fois déepassé la hauteur du Pie de 
Tenériffe. Plusieurs  constatations m'ameénent 4&4 
| penser que Ies vents de S.W. observés au Pic par 
plusieurs observateurs sant d’origine locale ct dis a 
Vinfluence de Vile.” 
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Thus Prof Hergesell believes that the north-west | direction of the wind, but as these conditions cannot 


wind which was found overlying the thin north-east 
strutum is a return eurrent, or anti-trade, for he 
says:—* Der Luftersatz im  Anti-passat — erfolgte 
deshalb vorwiegend in der von uns durchforsehten 


Gegend aus nordwestlichen Richtungen*’  (.\ero- 
nautical Conference, St. Petersburg, 1904, supple- 


ment vii., p. 91). 

It appeared to the writers that these conclusions, 
which tended to invalidate the existence of the upper 
anti-trade, required further investigations, and by 
mutual consent we decided to have these carried on 
by two of our assistants, Mr. Clayton, meteorologist 
at Blue Hill, and M. Maurice, assistant at Trappes, 


aboard the Otaria, a large fish-carrying steamer, 
equipped with the electric kite-reel which M. 


Teisserenc de Bort had used for kite-fying at sea. 


Fic. 1.—The route of the Ofarvia. The diagrams in centre! of squares 
po the mean direction of surface winds in summer, ty Captain L. 
rault, 


A study of the high barometrie pressures at the 
Observatory of Trappes (see Comptes rendus, 1899) 
led to the conelusion that there exists, generally, at 
a moderate altitude, a zone of light winds which 
ordinarily the kites cannot penetrate. While it is 
true that at sea an artificial breeze may be created 
by steaming in a direction contrary to that of the 
wind, this method is inefficient in the trades, because, 
if, as is usually assumed, there is almost complete 
reversal in the direetions of the upper and lower 
winds, the top kite arrives in the south-west current 
while the others are still in the north-east wind, and 


consequently the flight is stopped just where the | 


change of regime commences. Therefore it is 
necessary to employ a single kite and a boat which 
is suffieiently fast to lift the kite regardless of the 


NO. 1881, vol. 73] 


always be realised, in order to attain great heights 
on this expedition the paper pilot-balloons already 
tried at Trappes were used. Since these balloons 
were only intended to show the direction of the 
wind, they did not usually carry instruments, and 
their drift and height were determined by simul- 
taneous angular measurements at the ends of a base- 
line on the shore, with the exception of one balloon 
which was observed from the boat. These soundings 
of the atmosphere, executed at various places, notably 
at Madeira, Teneriffe and Cape Verde Islands, and 
also over the open sea, gave the following results, to 
which are added observations of winds on two tropical 
mountains and during one of the kite-flights. 

In the table on p. 56 the first column indicates the 
upper limit of the north-east trade, and the second 
column the limit of the associated north-west wind, 
these heights being expressed in metres. In the third 
column the figures in parenthesis show the maximum 


TENERIFFE 


9 July 1305 


—£ 


TENERIFFE 


$0 Auguet 1905 


S* VINCENT 


13 duly 1905, 


Fic. 2.—Direction of wind at great height, shown by the tracks of 
balloons. 


heights at which the balloons were observed moving 
in the anti-trade, from south-east, south, or south- 
west. 

There follow observations at different heights on 
the peaks of Teneriffe and Fogo, the figures after the 
direction of the wind being its velocity in metres per 
second. There is also noted the drift of the clouds 
passing above the peaks. The diagrams (Fig. 2) re- 
present the direction and speed of the balloons which 
were sent up from Teneriffe on July 9 and from St. 
Vincent on July 17. 

The tables and figures show that the winds blow- 
ing toward the equator have a direction varying 
between N.E. and N.W., these last being usually 
above the N.E. stratum, the thickness of this layer 
of the trades in the vicinity of Teneriffe being about 
3000 metres or 3000 metres. .\bove it blow S.E., S., 


and S.W. currents which form the anti-trades, its 
thickness being probably very great, though its 


density is small. Thus, as was deduced from the 
observations of clouds and voleanic dust, the east 
wind in the vicinity of the thermal equator extends 
very high. .\t the Cape Verde Islands the south-east 


56 


wind was observed by a balloon up to a height of 
11 kilometres. 
As is seen, these results confirm the accepted theory 


of the trades and upper anti-trade in those parts of 


the Atlantic explored by the Otaria (see chart of 
route, Fig. 1), and prove that, contrary to the opinion 


of Prof. Hergesell, there exists a return current, or 
anti-trade, with a well defined southerly component. 

We hope to give in a subsequent article the con- 
clusions regarding temperature and humidity derived 
from the Iite-flights made on the Otaria. 


Winds above the Atlantic, between tatitudes 11° and 
37° N., longitudes 15° and 26° I’., observed during the 
cruise of the S.¥. ‘° Otaria’’ in 1905. 

Punta Delgada— 

August 22 Soo N.E. (4200) N.E, 

Madeira— 

Aug. 16, 1800 W.N,W,; 11,500 N.W. & S.W.); (11,600) W.S.W. 
ae liz; 29COUNT be: 4,200 N.W.&N.E.; (12,500) W.S.W. 

Trade Anti-Trade 
—Ee = 

Teneriffe— N.E. N.W. Sybian See Se we. 

metres metres metres } 

July 7 400 3500 (7500) 
mo 2) 300 4000 (5760) 

» 10 3000 5200 (11,cao) | 

Aug. to 3100 oe none (5900) 
Oe 2300 a (3900) 

At sea near Palma— 

Aug. 13 2600 3400 (6500) 

St. Vincent— 

July 17 3200 3700 (11,000) 
iS ae 1300 none (2360) 
apne 3 as 650 1900 (11,000) 

ait Nie 26° Wey sites) — 

July 24 2 2500 (3000) E, ? strong 

Peak of Teneriffe— 

Aus. S51. Base, 1s 233) 500; E. on 1000) calmig 1500,.1Na 21; 
zo00, N. 2; 2500, N.N.W. 4; 3000, wind 
variable; 3500, S.; 4000?, Al.-Cu. clouds 
moving from S. 

Peak of Fogo— 

July 27-28. Base, wind variable; 500, E. 1; 1000, N.E. 13: 
Psy, IW, yy eieeey iy, Bee ING. os 
3500 ?, Al.-Cu. from E. 

Aa Iie Itomeisic 
L. TEISSERENC DE Borr. 
SOUTH AFRICAN ZOOLOGY AND 
PAL.EONTOLOGY, 
“HE recent visit of the British Association to 


South Africa affords a favourable opportunity 
of directing attention to the zoological and palaeonto- 
logical work now being carried on by the museum 
at Cape Town under the able direction of Mr. W. L. 
Sclater, more especially as exemplified in that excel- 
lent serial publication entitled the ‘‘ Annals of the 
South African Museum.’’ Of this serial, which com- 
menced in 1898, three volumes have been completed, 
and some seven parts of the fourth volume published 
up to the end of July of the current year, making a 
total of at least twenty-nine separate parts, each 
devoted to a special subject. 

From the time that he took charge of the museum, 
Mr. Sclater appears, indeed, to have determined to 
devote all his energies towards increasing our know- 
ledge of the fauna of South Africa. His mode of 
accomplishing this praiseworthy object seems to be | 
threefold. In the first place, efforts have been made | 
to increase the collections in the museum at Cape | 
Town—both as regards the exhibition and the study ' 
series—by all possible means, and thus to afford as | 
ample a basis as possible for the work of specialists, | 
and at the same time to awaken increased interest 

1 Mixed stratum of N.W. and S.W. winds. 
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on the part of the public in the museum itself. The 
second part of the programme consists in the publi- 
cation of monographs of such portions of the South 
African fauna as are ripe for this mode of treatment. 
As examples of work of this nature may be cited 
the handsome volumes on the mammals and birds of 
the country, published some few years since, and duly 
noticed in our columns as they appeared. 

Work of the above nature consists to a great 
extent in collating, revising, and adding to the 
labours of earlier naturalists; but, in addition to this, 
much of an altogether newer type has to be made 
known to the scientific world in such a rich, and in 
many respects litthe-worked, Held as that presented by 
South Africa. And it is to work of this latter de- 
scription that the ‘‘ Annals of the South African 
Museum ’’ are mainly devoted. Fortunately, the 
officers of the Geological Survey of Cape Colony have 
availed themselves of this excellent means of publish- 
ing the results of researches into the palzontology 
(both zoological and botanical) of this part of South 
Africa, and the ‘Annals’ accordingly promise to 
afford within a few years a perfect mine of inform- 
ation with regard to South \frican zoology and 
paleontology. 

Although the description of more or less entirely new 
work occupies much of the ‘* Annals,’? monographs 
of groups, or revised lists of groups already mono- 
graphed, come within its purview. For example, the 
moths of South Africa, which for many reasons could 
not probably be monographed in separate volumes, 
are in course of description by Sir George Hampson, 
of the British Museum, and two parts of his mono- 
graph have already appeared. Again, Mr. Sclater 
has taken advantage of this mode of ‘publication to 
issue a revised list of South African birds, containing 
such additions and corrections as have been made 
since the issue of the volumes on this group in the 
series devoted to separate monographs of the South 
African fauna. 

Yo mention by name all the papers included in the 
volumes of the ‘Annals ** already published would 
be altogether beyond the limits of available space, 
and it must suffice, therefore, to refer to a few others. 
In the palwontological series, the first part of the 
important account of the fossil floras of the Cape, by 
Mr. .\. C. Seward, of Cambridge, has already re- 
ceived special notice in Narure. The molluscs and 
brachiopods of the Bokkeveld beds respectively form 
the subjects of two papers by Mr. F. R. C. Reed; 
and these and the trilobites, which are described in 
another paper by Mr. P. Lake, serve to demonstrate 
the Devonian age of the beds in question, and thus 
point to a definite period when at least a part of 
what is now South Africa was beneath the sea. The 
affinity of the trilobites to South American types is 
noteworthy. A fifth paper, by Mr. F, Chapman, is 
devoted to the foraminifera and ostracods from 
shallow water deposits of Lower Cretaceous age in 
East Pondoland. In the zoological series, in addition 
to those already mentioned, six papers by Mr. 
Peringuey, assistant director of the museum, form 
an important contribution to our knowledge of South 
African beetles; while in another part the Rev, (G), , 
Pickard- Cambridge has described a number of new 
spiders, including” three new generic types; and there 
are many other papers of equal importance and 
interest. 

In conclusion, we congratulate all those who have 
done so much good which this serial has been the 
means of communicating to the world, and trust that 
financial considerations will not be allowed to interfere 
with the continuation of such a valuable and 
important publication. Kees 
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Tes valuable scientifie worlk which is being carried 

out in the Government laboratories, Manila, 
has from time to time been noticed in these columns, 
and the record for the third year is stimulating read- 
ing and reflects the greatest credit on those by whom 
it has been done, and on the enlightened Government 
which has rendered it possible. 

Dr. Paul Freer details in his report? the routine 
worl of the laboratories and the nature of the investi- 
gations which have been carried out. In the chemical 
laboratory the analysis of foods and drugs, the 


standardisation of weights and measures, and the \ 


examination of the natural products of the country, 
vegetable and mineral, are some of the subjects dealt 
with. In the biological laboratory clinieal investi- 
gations and pathological examinations are carried 
out, while valuable worl is being done by the attached 
botanist and entomologist. ‘The serum laboratory has 
been occupied in the preparation of an anti-rinderpest 
serum, which greatly mitigates the ravages of the 
disease, and of vaccine virus, while investigations 
have been made on plague and on the preparation of a 
cholera vaccine. 


While so much good work has been done in the 
past, we may expect considerable development in the 
future, as Dr. Freer is able to chronicle * the erection 
of new laboratories, the completeness of the arrange- 
ment and equipment of which will matcrially facilitate 


scientific investigation. The accompanying illustra- 
tion shows the front elevation of the new buildings, 
which have the form of the letter ‘‘ T,’’ consist of 
two stories, and are erected on a site 23 acres in 
extent, on which an up-to-date hospital is also to be 
established, laboratory and clinical work thus being 
brought into proper contiguity. 

The eastern half of the structure is devoted to 
biological worls, and comprises rooms for the pre- 
paration of culture media, bacteriological and patho- 
logical laboratories and pathological museum, 
botanical room and herbarium, entomological room, 
and general biological laboratory, while the western 
half is devoted to chemical and physical work, and 
comprises laboratories for organic and physiological 
chemistry, a commercial laboratory with stills, baths, 
and machinery for carrying on commercial processes 


1 Third Annual Report of tbe Superintendent of the Bureav of Govern- 
ment Laboratories, Manila, 1905. 

£ Bureau of Government Laboratories, B77. No. 22, 1905. 
tion of New Buildinus, by Paul C. Freer, M.D., Pb.D. 
of the Library, by Mary Polk, Librarian. 
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(1) Descrip- 
(2) A Catalogue 


on a laboratory scale, rooms for photometry, adjust- 
ment of weights and measures, assaying and mineral 
analysis, organic combustions, agricultural work, food 
analysis, &c., together with balance rooms, laboratory 
for physical chemistry and physies, and a room for 
spectroscopes and instruments of precision. All the 
work tables are supplied with gas, electricity for light 
and power, steam, vacuum, and compressed air. 
There are in addition boiler and engine house, cold 
storage, ecremating furnace, photographie laboratory, 
incubating chambers, animal house, serum laboratory, 
&c.; nothing, in facet, seems to have been forgotten. 
Lastly, there is an excellent library of some 17,000 
volumes, and the list of current periodieals on all 
subjects is very complete. Reference is made to the 
difficulties which have had to be overcome in pre- 
serving the books from the ravages of damp and of 
insects in this tropieal climate. The legs of the book 
presses (which are of metal) stand in tins of petro- 
leum, which effectually prevents the access of insects 
when the books are on the shelves, and varnishing 
the books with the following varnish has been found 
to be of service :—pure white shellae 50 grams, resin 


20 grams, bichloride of mercury « gram, alcohol 
tooo e.c. The constituents are mixed, and after 
twenty-four hours are filtered. The report and 


bulletin are illustrated with a num- 
ber of plates, plans, and charts. 
Re We Jalessaipirie. 


DR MWALEER EF. WISLICENUS. 


STRONOMERS have univer- 
sally acknowledged the value, 
the accuraey, and the completeness 
of the ‘*Astronomische  Jahres- 
bericht,’’ which, appearing annually 
for the last six years, has presented 
an adinirable history of the progress 
of the science. The systematic ar- 
rangement and organisation of its 
contents have made this compilation 
a necessity in every observatory, and 
the announcement of the death of 
its originator, Dr. Walter Wisli- 
cenus, at the early age of forty-six 
will have been received with pro- 
found regret by all who know this 
work. The deceased astronomer, who occupied the 
position of Professor extraordinary at Strassburg, 
began his career at Dresden, but the fame of Win- 
necke as a teacher, coupled with the advantages 
afforded by the efficient equipment of the new observ- 
atory at Strassburg, induced Dr. Wislicenus to 
migrate to that university, with which he remained 
conneeted until his early death. 

Although Dr. Wislicenus will be best remembered 
for his literary work, and particularly for that already 
mentioned, his services to practical astronomy were 
by no means few or unimportant. In 1882, while 
still a student at Strassburg, he took part in the 
German expedition to Bahia Blanca to observe the 
transit of Venus, and for this task he was eminently 
fitted by the study he had made of the use of the 
heliometer. He not only continued to observe with 
this instrument after his return to Strassburg, but 
added a series of meridional observations of the zone 
—2° to —6°, and some of the resulis of his work are 
incorporated into two papers, one on the determin- 
ation of the period of rotation of Mars, and the other 
on the absolute personal error in meridian observ- 
ations; but his most important services were rendered 
| in the cause of astronomical literature. 

Resides his articles in Valentiner’s ‘* Handworter- 
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. 


buch der Astronomie *’ on stellar photometry, spectro- 
scopy, and chronology, he published a treatise on the 
determination of geographical positions for the use 
of travellers and explorers which was favourably re- 
ceived. His periodical compilation on the current 
history of astronomy has proved itself so useful and 
important that it is to be hoped it will be continued 


by some other hand. As a teacher of astronomy he 
is acknowledged to have been very successful. His 
presentation of the most recondite subjects was 


masterly and edifying, arresting and retaining the 
attention of his class, 


NOTES. 

THE list of honours conferred by the King on the 
occasion of His Majesty’s birthday, November 9, includes 
the name of Prof. G. H. Darwin, F.R.S., who has been 
appointed a Knight Commander of the Order of the Bath 
{K.C.B.).. Dr. W. Saunders, director of the experimental 
farms of the Canadian Department of Agriculture, and 
Dr. M. A. Ruffer, president of the Egyptian Sanitary 
Board, have been made Companions of the Order of St. 
Michael and St. George (C.M.G.}). Sir Felix Semon has 
been appointed Knight Commander of the Royal Victorian 
Order, and the honour of knighthood has been conferred 
on Mr. Arthur Chance, president of the Royal College of 
Surgeons in Ireland, and Prof. McFadyean, principal of 
the Royal Veterinary College, Camden Town. 


Tue death of Prof. Albert von Kolliker on November 2, 
at eighty-eight years of age, has deprived the scientific 
world of one of the founders of modern systematic 
histology, and the eldest of the illustrious teachers and 
investigators in the realms of embryology and comparative 
An outline of his scientific work was given in 
Nature of May 5, 1898 (vol. Iviii. p. 1), as a contribution 
to our series of Scientific Worthies; but his memoirs and 
other writings are so numerous that no adequate descrip- 
tion of them can be contained within the limits of a short 
article. In the course of that appreciative notice, it 
was pointed out that von Kolliker was one of the first to 
realise that the complete justification of the cell-theory 
must be accomplished by a study of the whole history of 
animal tissues, from the fertilised egg onwards; and his 
papers on the development of Cephalopods (1843) and of 
Amphibia (1846-7) represent the first results of this con- 
viction. Won WKolliker went to Wiirzburg in 1847 as pro- 
fessor of human anatomy, and almost immediately joined 
von Siebold in founding the Zeitschrift fiir wissenschaftliche 
Zoologie, to the early numbers of which he contributed a 
series of important papers. In the article already referred 
to mention was made of the considerable series of embry- 
ological and other papers, and of the masterly text-books, 
of which he was the author. In 1896, as a recognition of 
his brilliant scientific services, he was nominated a Knight 
of the order pour le mérite. He was elected a foreign 
member of the Royal Society in 1860, and received the 
Copley medal of the society. 


anatomy. 


Dr. Crarres Watpstein has been created by the King 
of Denmark a Knight of the Royal Danish Order the 
Danebrog. 


Tur lthenacium announces the death, in his seventy-fifth 
year, of Dr. Johann Meidinger, professor of physics at the 
Technical Institute in Karlsruhe, and author of a number 
of works dealing with the practical side of his subject. 

Yue superintendent of Commercial Agencies in Canada 
has expressed his conviction, says the Journal of the 
Society of .Irts, that the establishment of a of 
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commercial agents to reside in British possessions for the 
purpose of reporting to the Commercial Intelligence Branch 
of the Board of Trade in London would be of immense 
benefit to the Empire at large. Such agents should report 
on all matters concerning the resources, growth, local 
enterprises, public contracts, openings for trade, and the 
investments for capital, as is done by His Majesty’s con- 
sular officers and commercial attachés in regard to foreign 
countries. The superintendent adds that there is not in 
the whole of Canada a British official who can answer 
questions of the British exporter concerning Canada, while 
the Americans ‘‘ have in the neighbourhood 190 officials.” 


At a meeting of the Incorporated Society of Medical 
Officers of Health on November 10, Dr. Christopher Childs 
read a paper on a coniparative study of the Lincoln, Maid- 
stone, and Worthing epidemics of typhoid fever. After dis- 
cussing the features presented by these epidemics, Dr. 
Childs advocated the retention of a staff of experts specially 
to investigate, at the earliest opportunity, similar outbreaks 
in the future, such a staff to consist of specially trained 
medical officers, bacteriologist, chemist, and sanitary in- 
spectors, and organised by an epidemiologist of repute. 
Moreover, Dr. Childs advocated that in cases where water 
authorities refuse to listen to the repeated warnings of the 
medical officer of health with regard to the dangerous 
character of a water supply, the Local Government Board 
should take action to cause those authorities to take the 
best practicable means for removing the dangers to which 
attention has been directed. 


At the opening meeting of the new session of the Insti- 
tution of Civil Engineers on November 9, the new presi- 
dent, Mr. John Gavey, C.B., gave an address in which he 
reviewed the progress of the telegraph and telephone in- 
dustries during recent years. As illustrating the growth of 
telegraph and telephone accommodation provided by the 
Post Office, Mr. Gavey remarked that the telegraph wire 
mileage increased [rom 114,242 at March 31, 1880, to 
338,120 at March 31, 1905. The telephone wire mileage 
rose during the same period from 40 to 253,521. There 
appears to be little prospect of serious competition 
between telephony and telegraphy after a certain critical 
distance has been reached. The determination of the dis- 
tance over which telephonic speech is possible on various 
types of telephone circuit is a question of the greatest 
theoretical and practical interest. Telephone administra- 
tions have carefully considered what are the extreme limits 
of effective commercial speech, taking all the facts into 
consideration, and allowing a large margin of safety, and 
it is generally considered that from 42 to 46 miles of the 
English standard cable is the effective commercial limit. 
As to wireless telegraphy, the opinion was expressed that 
it is not likely to supplant, or even to compete seriously 
with, inland methods of communication; nor does it appear 
probable that it will, at least in the near future, actively 
compete with highly developed cable communication, 
although it may supplement that service. In submarine 
cable work the same progress may be noted as in other 
branches of telegraphy, the mileage of cable having in- 
creased [rom 87 nautical miles in 1852 to 212,8q4 miles in 
19n2, while it is still increasing. The problem of devising 
submarine cables for long-distance telephones has yet to 
be soived. 


Aw official guide to the Victoria Falls, compiled by Mr. 
F. W. Sykes, the conservator, has been published by the 
Argus Publishing Co., Ltd., of Bulawayo, at 41s. The 
guide mis been compiled for the use of visitors, and is 


interesting throughout. On November 17, 1855, that is, 
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exactly fifty years ago, the falls were discovered by Living- 
stone. The native (Sekololo) name for the falls is “‘ Mosi- 
oa-tunya,’’ meaning ‘the smoke which sounds.’’ Viewed 
from any of the surrounding hills, the rising columins of 
spray, more particularly on a dull day, bear an extra- 
ordinary resemblance to the smoke of a distant veldt fire. 
At sunrise, during the rainy season, a dense white column 
mounts upwards to a height of 1000 feet, which is visible 
at a distance of fifty miles from the falls. After a clear 
description of the places of interest in the neighbourhood 
of the falls, the book provides geological notes written by 
Mr. G. W. Lampluogh, F.R.S., botanical notes by Mr. 
C. E. F, Allen, ornithological notes by Mr. W. L. Sclater, 
and hints and cautions to visitors. 


Two letters from Captain Amundsen, of the Norwegian 
vessel Gjéa, giving the earliest results of his expedition 
to the north magnetic pole, are published in Tuesday’s 
Times (November 14). Captain Amundsen sailed in May, 
1903, for Godhavn, on Disko Island, off the coast of Green- 
land. In the course of his first letter, dated November 24, 
1904, he remarks :—Febrnary turned out the coldest month, 
with an average temperature of —40°-5 C. Commenced on 
March 1, 1904, putting down the stores for the coming 
spring voyage to the vicinity of the pole. Observed during 
this tour—in the interior of the country—our lowest 
temperature, —61°-7 C. Came back at the end of May. 
The summer J have spent in magnetic observations around 
the station. Wiik has put up the variation instruments— 
October, 1903—and has attended to them the whole time. 
Ristvedt is the meteorologist. Lieut. Hansen has to take 
care of the astronomical observations. Lund and Hansen 
have their hands full on board. The variation instruments 
will be kept in function until June 1, 1905. Besides the 
variation instruments, which have been in continual func- 
tion, we also have made daily absolute observations. Along 
with the meteorological observations, we have also made 
observations of the aurora borealis. Besides we have ample 
collections of ornithological, ethnographical, and botanical 
matter, and some fossils. It is my intention to make my 
way out of the ice and go direct to San Francisco in the 
autumn of t905. 1 will not omit to mention that the 


variation on the spot varies between N. 10° W. and 
N. 10° E. We have even found greater deviations. Most 
frequently it is about 5° W. The inclination is about 


89° 20’. Captain Amundsen’s second letter is dated May 


22, 1905. In it he remarks :—This winter has not by far 
been so hard as the former. The sea-ice, which last year 
about this time measured about 350 cm., now is no more 
than about 170 cm. The lowest temperature we had in 
February, —45°. I commenced in February to circle the 
magnetic station, and have just finished this task. The 
magnetic variation house has been in uninterrupted activity. 
Absolute magnetic observations have been made daily, and 
at all temperatures. The meteorological registering instru- 
ments have been in function all the time. The zoological 
and ethnographical collections are constantly increasing. 
The magnetic variation house will be pulled down in the 


beginning of June, after nineteen months of uninterrupted 
activity. 


IN an article in the current number of the Fortnightly 
Review the Marchese Raffaele Cappelli sketches the 
growth of the ideas which led to the recent international 
conference on agriculture held, at the initiative of the 
King of Italy, at Rome. He enumerates also the 
advantages likely to accrue from the International Institute 
of Agriculture created on that occasion. At the close of 
the conference referred to, a protocol was signed by the 
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' representatives of all the Governments of the world—with 
the exception of some minor ones—favouring the establish- 
ment of the International Institute, and asking the re- 
spective Governments to adhere to the same. In the 
opinion of the writer of the article, the institute must aim 
at regularising, promoting, and generalising its inter- 
nationalism. lt must provide for the rapid and general 
diffusion of knowledge of technical improvements in the 
economics of production. The institute must further under- 
take the task of coordinating the efforts of many 
cooperatives scattered throughout the world, so that they 
may act in harmonious agreement. But most important 
of all will be the services which the international corpor- 
ation will be able to render in the field of the economics 
of distribution. When once the institute is in full work- 
ing order, it will be able to give an approximate idea of 
the stock in hand of each kind of produce, and so provide 
farmers with a trustworthy guide as to which crops they 
will be able to cultivate to the best advantage in a given 
year. The Marchese Raffaele Cappelli, in the course of 
his inangural address as president of the International 
Congress of Agriculture held in Rome during 1903, adum- 
brated the present tendency towards international dealings 
in agriculture, and he is to be congratulated upon the 
successful inauguration of an institute which will realise 
the ends he has advocated. 


WE have received the second part of vol. Ixi., and the 
first part of vol. Ixii., of the Ierhandlungen of the Natural 
History Society of Rhenish Prussia, Westphalia, and 
Osnabruck. Three papers, respectively by Dr. Krusch, 
G. Miiller, and H. Westermann, are devoted to points 
connected with the coal-fields of Rhenish Westphalia and 
other districts coming within the purview of the society. 
Zoology is represented by a paper on the migrations of 
fresh-water planarian worms in the streams of the dis- 
trict, in which the author, Prof. W. Voight, distinguishes 
between the migrations of individuals and of species, and 
further subdivides the former class into accidental and 
periodical movements. In botany, Mr. F. Wirtgen 
descants on rare and disappearing plants of the Rhenish 
flora. 


To the October number of the Quarterly Journal of 
Microscopical Science Dr. H. W. M. Tims contributes a 
suggestive paper on the development, structure, and 
morphology of the scales in certain bony fishes. Such a 
study, the author suggests, may not only throw light on 
the relationships of fishes, but it may also help to solve 
many problems in connection with the development of 
tooth-germs, for there seems little reason to doubt that 
scales and teeth are homologous. The question whether 
scales are ever replaced is raised in the course of the 


communication. Among the other contents of the same 
issue reference may be made to a paper by Mr. H. L. 
Kesteven on the developmental stages represented by the 
embryonic shell, or protoconch, of the gastropod molluscs. 


Ix the October issue of the Quorterly Journal of 
Microscopical Science Messrs. Assheton and Stevens 
describe the minute structure of the placenta of an 


elephant belonging to Messrs. Sanger which in 1902 gave 
birth to a calf in the Zoological Society’s Gardens. The 
duration of pregnancy appears to have been no less than 
twenty-eight months, although this is not absolutely 
certain. By an unfortunate error in Sir William Flower’s 
article *‘ Mammalia ’’ in the ninth edition of the *‘ Encyclo- 
pedia Britannica” (perpetuated in Flower and Lydekker’s 
** Study of Mammals ’’), the proboscidean placenta is said 
to be non-deciduate. The decidnate character of the zonary 
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portion is, however, re-affirmed by the authors of the 
paper before us. On the other hand, the zonary placenta 
of the Sirenia is regarded as differentiated from the 
proboscidean type by being mainly, if not entirely, nan- 
deciduate, although it is admitted that the two resemble 
one another in the long villi, which tend to remain in 
the walls of the uterus. Again, the resemblance of the 
proboseidean placenta to that of the Carnivora is deemed 
to be superficial, there being several important points of 
difference, the former having three areas of attachment in 
place of one. Another paper on development, by Dr. 
I’. H. A. Marshall, deals with the mode of formation of 
the corpus luteum in various mammals. 


In the Proceedings of the Boston Society of Natural 
History (vol. xxxiii.. No. 7) Mr. A. 1H. Clarke gives a 
descriptive list of birds collected in the southern Lesser 
Antilles. Fishes collected in Tahiti form the subject of a 
paper by Messrs. Jordan and Snyder in the Procecdings 
of the U.S. Nat. Museunt (No. 1422), a new species at 
Holocentrus being described and figured. In 
communications, Mr. C. HW. Eigenmann 
phenomena of divergence and convergence in fishes (Biol. 
Bulletin, vol. viii, pp. 59 et seq.), and contributes a pre- 
liminary note on the fishes of Panama as considered from 
the standpoint of geographical distribution (Scicnev, ser. ii., 


twa other 


discusses the 


vol. xxii., pp. 18-20). As regards the first paper, the 
members of the American family Characinid: present 


examples of both divergence and convergence, some forms 
being differentiated for carnivorous und others for 
herbivorous habits, while yet others approximate to fishes 
of quite different families. In the second paper it is con- 
cluded from the evidence of the fresh-water fishes that 
the Pacifie slope fauna of tropical America was derived 
from that of the Atlantic slope subsequent to the shutting- 
off of a water-way between the Atlantic and Pacific 
Oceans. 


In Agricultural News (September 23) reference is made 
to a memorandum written by Mr. M. Hesketh Bell, 
Officiating Governor of the Leeward Islands, on the occur- 
rence of hurricanes in the West Indies. Mr. Bell points 
out that hurricanes do not occur in the West Indies so 
frequently as is generally believed, and that the accounts 
have in some instances exaggerated the amount of 
damage; further, he suggests that a scheme of insurance 
might be formulated which would offer great advantages 
to the landowners and at the same time prove acceptable 
to the underwriters. 


Tue Bulletin of the Department of Agriculture, Jamaica, 
for September, contains an account of the discussion on 
cocoa cultivation which took place at the agricultural 
conference held in Trinidad, also notes on the fungoid 
and insect pests of cotton, The pests reported by the 
Hon. T. H. Sharp and Mr. 8. Stricker include the cotton 
worm, which can be successfully treated when quite young 
with Paris green; cut worms, which attacked the roots, 
but also yielded to treatment with Paris green; and the 
cercospora fungus. 


Tule report on the experimental agricultural work carried 
on in St. Kitts during the year 1903-4 has been published 
separately from the report on the botanic station, The 
superintendent, Mr. F. R. Shepherd, writes hopefully of 
the cotton industry and of the peculiar method generally 
adopted of growing the cotton as a catch crop on cane 
Jands. Cotton seed was planted in May and June, and, 
after the first picking, the bushes were pulled up and 
sugar canes were planted. 
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sweet potatoes and yams, the very large differences between 
the yields of the better and poorer sorts furnish ample 
proof of the value of comparisons based on practical ex- 
periments to guide the cultivator in his choice of the best 
varieties. 


Dr. LE. B. Coreraxp has compiled a list of ferns belong- 
ing to the Polypodiacew recorded for the Philippine 
Islands, which is published in Publication No. 29 of the 
Bureau of Government Laboratories, Manila. The families 
are in accord with the ‘* Pflanzenfamilien,’’? but the sub- 
family Gymnogramminez is placed under the Asplenieze. 
Of the sixty-two genera represented, naturally the largest 
is Polypodium, which is subdivided into six subgenera; 
a subgenus, Myrmecophila, is established for Poly podium 
sinuasum and Polypodium lomarioides, and this is followed 
by Drynariopsis, containing the species P. heracleum and 
Po meyenianum. Two the myrmecophilous 
genus Lecanopteris occur, and three species of Drynaria, 
a genus which is characterised by having pocket-leaves 
that collect detritus. In the same volume Dr. Copeland 
gives a selection of about twenty fungi for the islands, 
principally species of Coprinus, Phalliota, and Lepiota, 
which are said to be palatable and harmless. 


species of 


the first number of Gas and Oil 
Power, a new illustrated monthly review for factory 
owners and other power users. Jt contains an exhaustive 
article on the construction of internal combustion engines 
by Mr. R. E. Mathot, and a special table of the cost of 
power and light in the principal towns in England. 


We have received 


lr has long been recognised that a wide field of profit- 
able work has been opened for motors in connection with 
British railways. The earliest steam motor seen on a 
British railway began regular working in June, 1903, on 
the Fratton and Southsea line of the London and South 
Western Railway. It was designed by Mr. Dugald 
Drummond, and proved so successful that numerous other 
rail motor services have been introduced or sanctioned, for 
which an improved type of motor has been designed by 
Mr. Drummond. It seats eight first-class passengers and 
thirty-two third-class passengers. The total length of the 
car is 51 feet 23 inches, and it may be driven from either 
end. When empty the vehicle weighs 31 tons 11 ewt. 


Tue annual progress report of the Geological Survey of 
Western Australia shows that in 1904, under the able 
direction of Mr. A. Gibb Maitland, much valuable work 
has been done in investigating the mineral resources of 
the colony. .\n examination was made of the Pilbara, 
Mount Morgans, Southern Cross, and Norseman goldfields. 
The occurrence of telluride ore, petzite, at Mulgabble, and 
of precious opal at Coolgardie was reported upon favour- 
ably, and the reputed tin finds at Cuballing and of petro- 
leum on the Warren and Donnelly rivers were investigated. 
Analyses were made of manganotantalhite from the Pilbara 
district, of scheelite from the Nullagine district, and of 
cobaltiferous asbolite, of no commercial value, from 
Greenbushes. 


EXcELLENT work is being done by the mines branch of 
the Canadian Government under the direction of Mr. E. 
Haanel, the latest departure being the inauguration of a 
series of monographs on the economic minerals of Canada. 
The first of the series, which has just been received, has 
been written by Mr. F. Cirkel, and deals with the oceur- 
rence, exploitation, and uses of mica. It forms a hand- 
some volume of 148 pages, and is accompanied by a 
coloured geological map of the mica region of Ontario. 


In the trials with varictics of | 1t contains a synopsis of all the available practical inform- 
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ation on mica, and should lead to the development of the 
large mica tracts now known only by name, and to a 
search for the mineral in other parts of the Dominion. 
At the present time only a small proportion of the Canadian 
deposits are worked, many promising deposits having been 
abandoned on account of lack of experience on the part 
of those who directed the operations. In 1902 the value 
of the world’s production of mica, in dollars, was as 
follows :—India, 507,770; Canada, 242,310; United States, 
98,859; Brazil and other countries, 55,200; total, 904,139. 


In the Smithsonian Miscellaneous Collections, vol. xlix., 
Dr. A. G. Maddren has published a report of his expedition 
to Alaska last year in search of remains of the mammoth 
and other extinct mammals. The report contains a valu- 
able description of the surface deposits of the country 
which will interest students of glacial geology, and there 
is an appendix of extracts from the published writings of 
Kotzebue, Beechey, and later travellers who have visited 
Alaska for a similar purpose. Dr. Maddren appears to 
have failed to obtain any important fossil bones, but his 
geological observations justify a few interesting conclusions. 
He thinks that the climate of the Arctic and sub-Arctic 
regions was never colder than it is at present. He is also 
convinced that there are no deposits of ice in Alaska which 
date back to the Pleistocene period, except the large 
glaciers. He has not observed any ice-beds interstratified 
with undoubted Pleistocene formations. 


Tue well preserved fossil ganoid fishes from the black 
Triassic shales of New Jersey, U.S.A., have long attracted 
attention. They are sometimes found in numbers so great 
as to excite public interest. The State geologist of New 
Jersey, in his last annual report (for 1904), has accordingly 
published a short account of these fossils, illustrated by 
photographs, and preceded by some elementary remarks 
on the study of fossil fishes in general. The chapter was 
prepared by Dr. Charles R. Eastman, and contains a useful 
summary of our knowledge of American Triassic fishes up 
to date. Notwithstanding the abundance of individuals, 
only six genera are represented—a curious contrast in this 
respect to any fish-launa now existing. The species are 
also remarkably few, and some of them are difficult to 
distinguish on account of the crushing and distortion to 
which the fishes have been subjected during burial and 
fossilisation. Dr. Eastmian does not describe any new 
forms. 


THE Philippine Islands experienced a very destructive 
cyclone on September 26; the accounts that have hitherto 
reached us are rather meagre, and are extracted from the 
Manila Cablenews of September 28, which states that the 
storm was the worst that has occurred in the last twenty 
years. Some hundreds of houses were unroofed in Manila, 
where the wind is said to have reached a velocity of 
103 miles an hour; at the naval station at Cavite damage 
was done to the extent of at least 100,000 dollars, but, so 
far as is known, the loss of life has not been very great. 
The Manila Observatory did good service in giving timely 
notice of the approach of the storm, notwithstanding that 
it was mostly dependent upon its own observations, as the 
telegraph lines in south-east Luzon were destroyed. The 
direction taken by the storm scems to have been from E.S.E. 
to W.N.W., and the rate of advance was about 12 miles 
an hour. The baromieter fell from about 29-850 inches to 
29-213 inches between gh. p.m. of September 25 and 
2h. p.m. of September 26; compared with the fall in our 
own latitudes, the amount, of course, is not excessive. 
The rainfall in twenty-four hours amounted to 42 inches. 
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Pror. J. Hann has made a very valuable addition to 
our knowledge of the meteorological conditions prevailing 
over the tropical regions of the earth by his publication 
of ‘ Der taigliche Gang der Temperature in der inneren 
Tropenzone,’’ which has been reprinted from the seventy- 
eighth volume of the ‘‘ Denkschriften der mathematisch- 
naturwissenschaftlichen Klasse der kaiserlichen Akademie 
der Wissenschaften’? (Vienna, 1905). In his introduc- 
tion he states that the mean temperatures of several 
stations in the tropics have been placed too high on 
account of inaccurate determinations of corrections which 
were applied to compute the true means. The object of 
the present investigation is therefore to determine the 
mean temperatures more exactly, making full use of the 
latest observations, and to employ a greater number of 
stations well distributed in longitude which were not 
previously available. Further, the two previous researches 
by Dove were published more than half a century ago, and 
no such complete work has since been published. In the 
present investigation the observations at thirty-five stations 
are utilised, and these are distributed over Africa, West 
Indies, Central and South America, south Asia and north 


Australia, and tropical oceans. To refer, even at the 
shortest length, to the method of reduction, the numerous 
tables, and the details given regarding each station 


utilised would considerably extend this note, but those 
interested in the investigation should make themselves 
acquainted with the volume itself. 


A VALUABLE paper by Mr. S. R. Williams on the 
anatomy of Boophilus annulatus (Say), the tick which 
transmits the Texas fever of cattle, is published in the 
Proceedings of the Boston Society of Natural History, 
vol. xxxviii., No. 8, p. 313- 

Me. Warkins-Pircurorp, bacteriologist and analyst to 
the Government of Natal, has published some observations 
on the germicidal action of copper salts and of bright 
copper. He concludes that in cupric sulphate, in the pro- 
portion of 1 part to 75,000 parts of water, we possess an 
agent which promises to be both efficient and safe. 


Le Radium for October (2@ année, No. 10) contains 
articles by Sir W. Ramsay, on a new element, radio- 
thorium; by M. Bloch, on the electric conductivity of 
selenium; by M. Charbonneau, on the transformation of 
currents of high tension into static discharges; and by M. 
Fraenkel, on the application of the X-rays in the study 
of the distribution of the blood vessels; together with the 
usual summary of researches connected with radio-activity. 
It is altogether an excellent number. 


We have received the second number of vol. i. of the 
Memoirs of the College of Science and Engineering, Kyoto 
Imperial University, containing reports on original work 
carried out by members of the university. The present 
number contains accounts of research in pure and physical 
chemistry, geology, engineering, and electricity. 


THE Psychological Review (n.s., vol. xii., No. 5) con- 
tains an account, by Mabel S. Nelson, of an investigation 
of the difference between men and women in the recog- 
nition of colour and the perception of sound. As a result 
of many observations, the conclusion is formed that men 
are clearly superior in the recognition of blue and women 
possibly superior in the recognition of yellow. Both men 
and women hear farther with the right than with the left 
ear, men hearing better than women. 


Recent American mathematical journals contain some 
interesting papers. In the Transactions of the American 
Mathematical Society for July 10 M. Poincaré gives a 
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characteristic discussion of the geodesic lines on convex 
surfaces, with the aim of illustrating by a comparatively 
simple case the difficult questions of dynamic stability and 
instability in the problem of three bodies. Prof. E. W. 
Brown investigates a general method for treating trans- 
mitted motions and indirect perturbations such as arise 
when the action of the earth on the moon is modified by 
the influence of a planet on the earth’s motion. In a long 
paper on the relation of the principles of logic to the 
foundations of geometry, Prof. J. Royce directs attention 
to a former paper by Mr. Kempe, which seems to have 
been largely neglected, and proceeds to develop the logical 
consequences of a theory suggested by, but more general 
than, Kempe’s theory. Prof. Bromwich gives the classifi- 
cation of quadrics in hyperbolic and elliptic space, Prof. J. E. 
Wright writes on differential invariants, and Prof. Pierpont 
on tultiple integrals. The remaining papers, by Messrs. 
Neikirk, Miller, Dickson, and Wedderburn, are all short, 
and bear upon the theories of groups and numbers.—In 
the July number of the Annals of Mathematics Dr. E. V. 
Huntington begins a series of articles on the continuum 
as a type of order, being a systematic elementary account 
of the modern theory, put together for the sake, not only 
of the mathematical student, but of non-mathematical 
students of scientific method; and Prof. Dickson proves a 
theorem in the theory of groups and applies it to the dis- 
cussion of the real elements of certain classes of geo- 
metrical configurations.—The Bulletin of the American 
Mathematical Society gives in full a translation of M, 
Darboux’s survey of the development of geometrical 
methods, the address delivered by him at the St. Louis 
International Congress of Arts and Sciences. In a short 
note Dr. Morehead proves that F,=22"41 is not a prime 
when n=7, and states that he is in possession of a method 
for testing other similar cases. The only cases known to 
be primes are the first four, proved to be so by Fermat. 


In a paper published in the Sitsungsberichte of the 
Vienna Academy of Sciences (vol. exiv. P- 553), F. von 
Lerch describes un experimental investigation of the 
electrochemical behaviour of thorium NX, particularly as 
regards the manner in which it differs from the “ induced 
activity’ of thorium. When thorium X is dissolved in 
hydrochloric acid, and different metals are immersed in the 
slightly acid solution, the active substance which separates 
on the metal is not thorium X, but the induced activity ; 
the same holds true of the product separated from the acid 
solution by electrolysis. On the other hand, from a solu- 
tion of thorium XN made alkaline with canstic potash or 
ammonia, thorium X is usually deposited either by a 
metal or under the influence of an electric current; but 
in certain cases, for example with amalgamated zinc, the 
induced activity is also thrown down. 
thorium A and thorium B, and 
between them, is also discussed. 


The production of 
the relation existing 


In vol. ix., p. 443, of the Journal of Physical Chemistry 
Messrs. E. S. Shepherd and G. R. Upton discuss the 
tensile strength of copper-tin allovs in relation to their 
chemical and physical structure. The test picces made use 
of were heated for a prolonged period at different tempera- 
tares in order fally to attain the crystalline structure 
normal to those temperatures, the heating being followed 
by fixation of the properties by control of the rate of 
cooling. Among other results, it was found that pro- 
longed annealing tends to coarsen the crystalline struc- 
ture, to decrease the tensile strength, and to increase the 
ductility. In a second paper Mr. E. S. Shepherd gives 
an account of investigations of aluminium-zine alloys, 
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from which it is concluded that these series of alloys 
present no so-called definite compounds. There are, how- 
ever, two series of solid solutions, that of zine in 
aluminium and that of aluminium in zinc. 


We have received the annual address of the retiring 
president of the Society of Public Analysts, reprinted [rom 
the Analyst of April of this year. In the course of his 
address, Mr. Fairley referred particularly to the necessity 
that exists for a properly constituted authority to supervise 
the standard for drugs. In ‘‘ Notes on the History of 
Distilled Spirits,” published in the -lnalyst for September, 
Mr. Fairley includes an interesting collection of illustra- 
tions of ancient forms of stills used in several countries. 
The manufacture of whiskey was a matter of common 
knowledge amongst the people of Ireland when their 
country was invaded by the English in 1170-2, its Celtic 
name being ‘‘ uisque beatha,’’ meaning water of life. The 
distillation of brandy began to take form in France as 
a manufacturing industry early in the fourteenth century. 
Originally known as brandwine, brandewine, or brandy- 
wine, the term brandy came into use about 1657. 

We have received the first part of a *‘ Natural History of 
the British Butterflies, their World-wide Variation and 
Geographical Distribution,’’ by Mr. J. W. Tutt. The work 
is being published by Mr. Elliot Stock at 1s. net per part. 

Mr. R. W. Ropinson has prepared a revised edition of 
‘The Photographie Studio and what to do in it’ by his 
father, the late Mr. H. P. Robinson (London: Wiffe and 
Sons, Ltd., price 2s. 6d. net). Few changes have been 
made, but references to some matters now out of date 
have been omitted. Amateur as well as _ professional 
photographers who wish to know something of the poses 
and practice of good portraiture will find Mr. Robinson’s 


book a useful guide. 


A sEconp edition of ‘‘ Thermodynamique,’? hy M. G. 


Lippmann, has been published in Paris by M. A. Hermann. 
The edition has been edited by MM. A. Mathias and A. 
Renault. The author endeavours first to elucidate the 
principles of thermodynamics in such a way that they may 
be applied intelligently. The facts upon which the prin- 
ciples rest are then explained. The general method of 
treatment adopted will enable the student to apply the 
principles of thermodynamics to particular cases, and thus 
render it unnecessary to search in a book for the right 
equation to use. 


Five parts of a work on the fauna of New England, to 
be included in the occasional papers of the Boston Society 
of Natural Ilistory, have been received. The society is 
able to print this work by the aid of the proceeds of the 
Gordon Saltonstall fund. The first part is a list of the 
Reptilia, by Mr. Samuel Henshaw; the second of the 
Batrachia, by the same authority; the third is by Mr. 
Glover M. Allen, and deals with the Mammalia; the fourth, 
by Mr. llubert L. Clark, is concerned with the Echino- 
dermata; and the filth is a list of the Crustacea, by Miss 
(or Mrs.) Mary J. Rathbun. When the series of lists is 
complete we hope to review them in these columns. Parts 
are to be published at irregular intervals, and though the 
details of the several lists will vary somewhat in the 
difierent groups, each list is to include, first, the accepted 
name (scientific and vernacular); second, reference to the 
original description, with record of locality; third, refer- 
ence to an authentic description and illustration; and 
fourth, habitat and occurrence. 


AMERICAN palreontologists are becoming more and more 
strongly convinced of the decisive character of the evidence 
afforded by extinct faunas of a comparatively recent con- 
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nection between South America, South Africa, and 
Australia. <A short time ago, Dr. W. B. Scott, in the 
report of the results of the Princeton Expeditian to Pata- 
gonia, announced his opinion that the fossil Santa Cruz 
insectivore Necrolestes is closely allied to the South African 
Chrysochloris, and that this relationship indicated a con- 
nection between South Africa and South America. Now 
Mr. W. J. Sinclair, of Princeton, in a paper published in 
the Proceedings of the American Philosophical Society. 
states unequivocally that Prothylacinus and the other 
marsupial-tike carnivores of the Santa Cruz beds are true 
marsupials closcly related to the Australian thylacine. He 
is, moreover, of opinion that the living South American 
marsupial and its are 
annectant forms between diprotodonts and polyprotodonts, 
and are also not far removed from the ancestral stock 
which gave rise to the Australian phalangers. The exist- 
ence of primitive opossums which cannot be regarded as 
ancestral to the modern South American forms is also 
an important determination. In view of the aforesaid 
relations, caupled with the evidence afforded by the in- 
vertebrate faunas, Mr. Sinclair considers himself justified 
in stating that ‘‘ considerable evidence is now available to 
show that a land connection between Patagonia and the 
Australian region existed not later than the close of the 
Cretaceous or the beginning of the Tertiary, and it is 
possible that at this time the interchange of marsupials 
between the two continents was effected.” 


Canolestes extinct relatives 


Tue Carnegie Institution of Washington has published 
the first part of vol. i. of a * Bibliographical Index of 
North American Fungi,’’ by Prof. William G. Farlow, 
professor of cryptogamic botany in Harvard University. 
This part extends from Abrothallus to Badhamia. The 
index owes its origin to the [act that in 1874 Prof. Farlow 
found it impossible to ascertain what species of fungi were 
known to occur in the United States, and he determined 
to bring together all references to North American species 
in the form of a card index. At the same time an authors’ 
catalogue was started to include the titles of all works 
used in forming the catalogue of species. The latter 
catalogue was printed in 1887, and was followed by a 
supplemental list in 1888. A new edition with additions 
up to 1905 is in preparation. It was found impossible to 
obtain means of publication for the index until the 
Carnegie Institution offered to provide the [unds. It is 
expected that the appearance of the present index will save 
many American institutions much time and money involved 
in the duplication of work. The index does not pretend 
to be a summary of alt references to North American fungi, 
but is limited to those which concern the systematic 
mycologist, and does not include references to papers on 
fungicides and other technical subjects. We hope to review 
the index when its publication has been completed. 


THE eleventh volume of the new series of the Reliquary 
and Illustrated Archaeologist, containing the four quarterly 
numbers published in 1905, is now available. Among con- 
tributions which will appeal to men of science are Mr. 
George Clinch’s papers on the Neolithic dwelling and on 
Neolithie burial, Mr. John Patrick's essays on the sculp- 
tured caves of East Wemyss, and Mr. W. Heneage Legge’s 
paper on glimpses of ancient agriculture and its survivals 
to-day. The journal makes a successful appeal to all who 
are interested in antiquities, architecture, the arts and 
industries of man in past ages, and in kindred subjects. 


THE eighth volume of the Transactions of the Rochdale 
Literary and Scientific Society, dealing with the years 
1993-5, has now been published. Among papers read before 
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the society and printed in the volume the following may be 
mentioned :—Mr. T. Stenhouse, on the radio-activity of 
radium and other compounds; Mr. W. A. Parker, on the 
remains of fossil fishes found near Rochdale; Mr. W. H. 
Sutcliffe, on the bullion mine of the Upper Carbonilerous 
rocks; Mr. C. W. R. Royds, on file in Antarctica; Mr. 
W. Baldwin, on the palaontology of Sparth Bottoms, Roch- 
dale; and Mr. W. H. Pennington, on some ancient colour- 
ing matters. The latest report contained in the velume 
shows that the total number of members at the end of 1904 
wus 249, and that the society had a balance of about 66. 
in hand. ‘The society is to be congratulated upon its con- 
tinued activity and upon the way in which, by lectures, 
field excursions, and other methods, it is disseminating an 
interest in scientific subjects. 


OUR ASTRONOMICAL COLUMN. 


A SUGGESTION FOR THE NEXT INTERNATIONAL SCHEME.— 
As the work on the international chart of the heavens is 
naw nearing completion, Mr. W. E. Cooke, of the Perth 
(WW. Australia) Observatory, suggests that astronomers 
should now begin to consider the next essential astro- 
nomical problem which should be attacked internationally. 
He suggests that the coordination of meridian observations 
is desirable, and outlines the plans on which such work 
might be commenced. These include the observation of 
fundamental stars, of about the sixth magnitude, in every 
part of the sky, and the formation of a main catalogue 
comprising, say, three stars to each square degree of the 
sky, that is, about 120,00n stars altogether. The accom- 
plishment of this work would not only provide the 
necessary reference stars for future observations, but would 
give definite meridian work to a number of observatories 
which at present are performing it in a casual manner and 
often overlap each other’s programmes (Monthly Notices 
eles. NO. 9, Vole Iv... 


Pua@pe, THE NIntH SATELLITE OF SatuRN.—Further 
details concerning the discovery and recognition of Saturn’s 
ninth satellite are published by Prof. W. H. Pickering in 
No. 5, vol. liii., of the Harvard College Observatory 
Annals. 

Prof. Pickering describes the taking and the reduction 
of each of the numerous plates on which the position of 
Phcebe has heen measured. Up to the commencement of 
the present year 105 plates of Saturn had been secured 
with the Bruce telescope, and Phoebe had been recognised 
on 72 of these, the image on 69 of them being sufficiently 
well defined to be accurately measured. 

On comparing these plates with others which were 
taken by Prof. Perrine with the Crossley reflector, it is 
seen that with plates having had equal exposures, and on 
which Phoebe is seen equally well, those taken with the 
reflector show stars of about one magnitude fainter than 
any to be found on the Bruce refractor plates. 

Recent observations give the period of Phabe as about 
$47-5 days, and the comparison of the observational results 
with the different sets of elements shows that with the 
revised elements the deviations are much smaller. 

In No. 6 of the same volume Dr. F. E. Ross shnws, in 
detail, the procedure followed in calculating the elements 
of Phoebe, and compares the three sets of elements which 
have been computed with the observational results. The 
discussion shows that slight changes in the previously 
determined eccentricity and period will bring the plates 
secured during 1898 into Jine with the more recent observ- 
ations. 


GRAPHICAL METHOD OF DETERMINING ALTITUDES AND 
AzimuTus.—.\ simple method of finding the altitude and 
azimuth of an observed body, the latitude of the observer 
and the declination and hour-angle of the object being 
known, has been devised by Mr. Littlehales, of the U.s. 
Hydrographie Office, and is briefly described in No. 6, 
vol. xxxiil., of the Monthly Weather Review of the U.S. 
Department of Agriculture. 

The plan of solution employs a stereographic projection 
of the celestial sphere on the plane of the observer's 
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meridian, and by laying off the predetermined data on 
this projection—which is illustrated in the description— 
the observer may quickly find the required quantities. 

The editor of the Review, Prof. Cleveland Abbe, com- 
mends Mr. Littlehales’s method to the attention of all 
who have occasion to solve spherical triangles to the nearest 
minute of are, whether in geodesy, navigation, astronomy, 
or general mathematical work. 


Tue Meteors or Biera’s Comer.—In No. 363 of the 
Observatory Mr. Denning directs attention to the prob- 
ability of a strong shower of Andromedids this year. By 
quoting the observational results obtained during recent 
years, he shows that the shower has apparently developed 
into an important annual phenomenon, and he expects that 
the maximum display will take place on November 18, 
awthough a watch should be kept from November 17 to 
November 23. The position of the radiant is about 
R.A. =25°, dec. = +43°, i.e. near to y Andromede. 


The MaGnirupe or 7 .\rGds.—Irom a series of observ- 
ations made at Johannesburg during May and June, Mr. 
R. T. A. Innes found the magnitude of y Argds for 1905-5 
to be 7-67, and its colour, on Chandler's scale, to be 7}. 
On comparing these with the observations made in 1896, 
he finds that the change, if any, since that date is quite 
insignificant (Monthly Notices R.A.S., No. 9, vol. Ixv.). 


ENGINEERING .\1T THE BRITISH 
ASSOCIATION, 

EFORE dealing with the actual work of the section, it 

is desirable to put on record the fact that several of 

the special lectures arranged by the council were ex- 

elusively engineering in their character, namely, the lec- 

tures delivered at Johannesburg by Prof. Ayrton on the 

distribution of power, and by Prof. Arnold on steel as 

an igneous rock, and the address given at Kimberley by 

Prof. Porter on the bearing of engineering on mining. 

In judging, therefore, the work done by Section G during 

the South African meeting, the effect produced by these 

lectures, delivered in all cases to large audiences, must be 
kept in mind. 

At Cape Town the first paper read was by Mr. C. H. 
smith, on colonia! Duteh architecture. In this paper 
Mr. Smith gave a brief account of the history and develop- 
ment of the early architecture of Cape Colony. He pointed 
out that building materials were exceedingly difficult to 
obtain, but in spite of all difficulties the early Dutch 
settlers, who were men of excellent taste and education, 
commenced their labours on true lines. Although drawing 
upon the well known principles of Dutch and Batavian 
architecture, they adapted their buildings to the new 
country, and developed a style distinctly their own. It 
was to Governor Simon van der Stel that many of the 
most picturesque houses in the Cape Peninsula were due. 
He and his son, who succecded him, were great builders 
of houses and planters of trees. The author showed a 
number of slides illustrating, some of the quaint old houses 
in the Cape Peninsula and its neighbourhood, in particular 
at Stellenbosch, famous for its beautiful situation and 
surroundings. This paper proved a great attraction, and 
drew a large audience. 

The paper by Prof. Biles, on steam turbines as applied 
to ocean liners, was the next dealt with. When this 
paper was first promised, the author hoped that detailed 
results of the running of the only two completed turbine 
ocean steamers would have been available for his paper; 
unfortunately this was not the case, though Prof. Biles 
stated that the results so far obtained had completely 
justified the adoption of the turbine on ocean steamers. 
He pointed out that such a great revolution as a change 
from reciprocating engines to turbine engines had never 
before taken place in such a short time. The author gave 
figures dealing with the gain in economy from an engincer- 
ing point of view; in the case of the turbine steamers the 
Londonderry and the Manxman, as compared with the 
Antrim and the Doncgal, designed at the same time, and 
having reciprocating engines, the Londonderry showed a 
total economy of 2-4 per cent. and the Manxman of 
7-7 per cent. Prof. Biles, in summing up the work which 
had been done so far, stated that he was of opinion that 
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there was every indication that in the largest installations 
on ocean liners there was an economy of power and cost 


| in the use of turbines as well assured as in the case of 


channel steamers, and that there was little doubt that the 
turbine would completely displace the reciprocating engine 
in all moderate and high-speed liners. 

Mr. How, in his paper on roller bearings, which was 
read in his absence by the Recorder of the section, gave 
some results of recent tests on line shafting when fitted 
with roller bearings, and on tramway and railway vehicles. 
In the Birmingham electric tramways it was stated that 
a saving of 24-3 per cent. of tractive power per ton of 
load was obtained, and that the net saving per car per 
annum would amount to 38/. 16s. 3d. Several railway 
companies had experimented with roller bearings, and in 
all cases a considerable economy in coal consumption had 
resulted. On the Liverpool overhead railway, tests proved 
that the reduction per ton mile of coal consumption was 
equal to g per cent., and that longer trains could be 
employed. 

A very interesting paper was that on motor-cars in 
South Africa, by Mr. A. T. Hennessey. The chief object 
of the author was to make clear the special points in 
car design and construction to which attention should be 
paid if the motor-car is to be a success in South .\frica. 
So far, of course, all the cars in use there are imported 


_ ears, and are built for conditions which prevail in Europe 


und America, and not for the conditions which prevail 
in South Africa. In comparing steam cars with petrol 
cars, Mr. Hennessey came to the conclusion that the latter 
were the more suitable for South African conditions; in 
fact, he was of opinion that the shortcomings and dis- 
abilities of the steam car were greatly accentuated by the 
climatic and road conditions of South Africa. The quces- 
tion of the cooling of the cylinders in a semi-tropical 
country, with roads carried up very steep hills, is most 
important, and very few imported cars have anything like 
enough water-cooling capacity. As regards springs, also, 
there has been great difficulty, and motorists at home 
have very little idea as to the strain placed upon the 
springs by the ordinary South African roads. In a motor- 
car excursion, arranged for the visiting members of the 
association on the Saturday of the Cape meeting, along 
the heautiful coast road which runs from Cape Town 
to Ilout Bay, owing to a landslip on the mountain-side, 
caused by the heavy rains of July and August, the visitors 
had an ample opportunity of testing the kind of strain 
to which motor-cars are subjected in South Africa; the 
ears had to charge through a mass of liquid mud and 
stones, probably 12 inches in depth, and extending for 
some 100 yards along the road. In many country dis- 
tricts the author pointed ont that it is a common occur- 
rence for the centre of the track to be from 6 inches to 
12 inches higher than the sides, which would render it 
impossible for a car with only a §-inch under-clearance, 
which is the maximum clearance of many cars, to travel 
over these country roads. This paper provoked a very 
interesting discussion, in which the claims of the steam 
car were strongly upheld by one or two of the speakers. 
The most important paper read before the section in 
Cape Town was Mr. Tippett’s, on Cape Government 
railways. The author is one of the leading engineers in 
the Cape Government Railway Service, and the Govern- 
ment gave him every facility in the preparation of his 
paper. The paper formed practically a complete record 
of the growth of the railway industry in Cape Colony, and 
of the methods adopted in surveying, in constructing, and 
in working the railways. It bristled with statistics 
and figures, and there were a number of excellent diagrams 
and reproductions of photographs to illustrate the paper. 
It will form a most valuable paper for reference pur- 
poses to anyone engaged in studying the conditions of 
railway construction and working in our South African 
colonies. It is obviously impossible to give anything but 
a very faint notion of the contents of a paper of such 
length and importance in a brief summary, such as 
this is, of the proceedings of the section. One or two 
salient points to which the author devoted much attention 
may, however, be briefly dealt with. The one is the 
question of gange. He pointed out that the original line 
from Cape Town to Wellington, now part of the main 
western system, which was constructed by a private com- 
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pany, was built on the 4 feet $3 inch gauge, but when 
the Government took over this line, and decided to take 
in its own hands the construction of the railways, acting 
on the advice of a strong commission, it decided to adopt 
3 leet © inches as the standard gauge. That gauge 
has been adhered to throughout South Africa with the 
exception of one or two short branch lines, which are on 
the 2-feet gauge, and at the present time a 2-feet gauge 
line is in process of construction between Vort Elizabeth 
and Avontuur, a coast line, which will probably be even- 
tually extended to Cape Town. The wisdom of construct- 
ing a Itne such as this on a 2-leet gauge scems rather 
doubtlul, but the large bridges on it have been put up 
of such a strength and of such dimensions as would enable 
a 3 feet 6 inches gauge to be adopted later on. Another 
point on which the anthor laid great emphasis was the 
system of surveying which it was necessary to adopt in 
a country where Ordnance maps are at present unavail- 
able. The colonial-trained surveyors are able to carry out 
work with rapidity and with accuracy by the use of the 
tacheometer only, which would be impossible in the hands 
of surveyors trained only in our home methods. If a 
country like South Africa is to be developed by railways, it 
is obvious that the cost of construction must be kept 
down to the lowest possible figure, and, therefore, tunnels, 
heavy cuttings, and heavy banks must be avoided. All 
the members of the visiting party who travelled over the 
main lines in alf the colonies during the visit of the 
association were struck with the extraordinary surface 
character and curvilinear meanderings of the railway lines, 
although by this system of construction the actual length 
of the lines has been in many cases increased, and the 
possible speed at which trains can be worked has been 
lessened; nevertheless, when one compares travelling, both 
as regards time and cost, on these lines with that in the 
old days with ox or mule waggons, there is no doubt that 
the wisest plan was to sacrifice, for the time heing, possible 
speed for economy in construction. The Cape lines, and 
in fact all the lines which serve the Transvaal, suffer 
from the same disability as the steamer lines which ply 
between Europe and the Cape—heavy goods traffic is all 
in one direction. No less than So per cent. of the goods 
traffic on the Cape Government railways is in the shape 
of up-country traffic; this means necessarily a_ large 
number of empty waggons returning to the coast, and 
must inevitably increase freight charges. 

The section opened its proceedings at Johannesburg with 
the president’s address, which was devoted to irrigation. 
The subject is one of such paramount importance to 
South Africa that no happier choice could have been made 
of a president for Section G than that of Sir Colin Scott- 
Moncrieff. Naturally the examples selected by the presi- 
dent for illustration of the problem of irrigation for 
agricultural purposes were India and Egypt, although he 
had also a good deal to say with regard to the system 
in force in the United States and in Italy. It is to be 
hoped that the information placed at the disposal of South 
African engineers by this address will not fail to influence 
the trend of legislation on this question in our South 
African colonies. 

Sir William Preece gave an interesting account of the 
present condition of wireless telegraphy, and his paper, 
bringing all the information on this question up to the 
most recent date, was a welcome contribution to the trans- 
actions of the section. Sir William Preece has on previous 
oceasions contributed papers on this question to the 
section, and has kept the section well informed of the 
gradual progress in the evolution of wireless telegraphy 
as a practical mode of communication. 

Prof. Perry’s paper on the accidental breakage of wind- 
ing ropes in mines concluded the first day's work at 
Johannesburg. In this paper certain examples were 
worked out in full, and in an appendix to the paper the 
whole of the mathematical treatment of the problem was 
given by the author. 

The second day's proceedings were opened by Mr. 
Hammond with a paper on electrical power distribution 
for the Rand. After alluding briefly to the present ten- 
dency at home, and at such situations as the Niagara 
Falls, to construct large central supply stations, the author, 
referred to the fact that he was surprised to find that this 
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problem had not yet been taken up on the Witwatersrand. 
Two points were, therefore, discussed in the paper—one 
was whether the working of the mines could not be 
cheapened by the extended application of clectrical power, 
and the second, as a corollary, whether such electrical 
power could not be more economically produced by a 
central station rather than by each mine, or group of 
mines, laying down its own plant. In colliery work in 
Great Britain there is, and has been for the last year 
or two, a steady growth in the application of electricity 
to haulage and other work in the coal mines, and the 
author advocated the adoption of electricul winding for 
the Rand mines. He also pointed out that a considerable 
increase of efficiency would be obtained by the abolition of 
the surface compressed-air plant, and by the introduction 
of electrically driven compressors, placed underground near 
the actual workings. Mr. Hammond showed that the 
total requirements of the Rand mines worked out at a 
very high figure of horse-power hours (400,000,000), and 
he proved by further figures that a central power station 
would thus have a very favourable load factor. Assuming 
a diversity factor of 60 per cent., and a 20 per cent. loss 
in distribution and transformation, he estimated the plant 
capacity at the central station would be 60,000 kilowatts. 
Basing his further calculations on these figures, the author 
then proceeded to work out fully the costs of generation 
and distribution, the revenue which could be expected, 
and the corresponding financial results. In concluding 
his communication, which was one of great value, Mr. 
Hammond referred to the case of the well known central 
power station at Newcastle-upon-Tyne, and expressed the 
opinion that if on the river Tyne, where coal was avail- 
able in large quantities at very low rates, it paid to 
displace steam power by electric power, still more so would 
it pay on the Rand. 

Mr. Dew read a short paper on water-power plants, 
Pilgrim’s Rest, Transvaal. In this paper the author gave 
a list of plants in actual operation with the horse-power 
developed, the type of prime mover, quantity of water, 
and head, and dealt with a number of points of special 
interest in the running of such plants. 

On the Friday, the last day the section met, the first 
paper was by Mr. C. W. Methven, on South African 
harbours. This paper was one of great importance, and 
must have involved an immense amount of work in its 
preparation. Practically a complete history of the harbours 
which have been built up round the South African coast 
was given. As the author pointed out, there is a remark- 
able absence of deep-water indentations forming natural 
harbours between Cape Town and Delagoa Bay, and 
therefore all the harbours have had to be artificially 
created. After giving a brief account of the Table Bay 
works, and the extensions now being carried out by Mr. 
Hammersley Heenan, the author referred to the Algoa 
Bay works, and the remarkable stride which had been 
made within the last few years in the commercial pros- 
perity of this harbour, in spite of the difficulties due to 
its exposed condition and the heavy seas which frequently 
make approach almost impossible. Mr. Methven then dis- 
cussed very fully the formation and treatment of sand-bars 
at the mouths of the rivers and lagoons on the south-east 
African coast, which render the construction of harbours 
and their maintenance such a difficult engineering problem. 

Another valuable paper taken at this sitting was one 
by Mr. C. D. H. Braine, on irrigation in South Africa, 
dealing with the important question of the duty of water 
used for irrigation purposes. The author stated that there 
was very little information on the subject as regards 
South African practice, and that therefore irrigation 
engineers in South Africa had to be guided to a great 
extent by experience in other countries, such as America, 
Spain, India, &c. He pointed out how unskilled irriga- 
tion frequently means a waste of fram 25 per cent. to 
50 per cent. of water, and that many crops were actually 
impaired hy excessive irrigation. Far South Africa he 
was of opinion that the duty actually used on the land 
could be safely taken at the rate of 285 acres per cubic 
foot of water per second, and he quoted statistics from 
other countries to show that this was a reasonable allow- 
ance. To show the value of irrigation in South Africa, 
the author gave figures as to increase in land values; 


66 


land valued in the dry, unirrigated state at anything from 
tos, to 308. per acre was valued at rates of Irom 251. to 
rool. per acre when properly irrigated. 

The concluding paper, by Mr. J. H. Ronaldson, dealt 
with the copper deposits of Litthe Namaqualand. The 
author pointed out that from the very carly days it had 
been known that this district in the extreme west of Cape 
Colony, lying just south of the Orange River, and bounded 
on the west by the Atlantic Ocean, was a copper-producing 
one. As early as 16085 one of the Dutch governors dis- 
patched a party to explore the country, but it was not 
until i855 that successful work was begun. The district 
in which the copper mines are situated lies in the hilly 
ground ubout 50 miles Jrom the coust, and is connected 
with Port Nolloth by a 2 feet 6 inches narrow-gauge rail- 


way, the property of the Cape Copper Co. During the 
year 1903 about 85,000 tons of ore were raiscd, the per- 
centage of copper ranging from 26 per cent. to as low 
as 3-0 per vent. Tews: 
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“pHle South African meeting will long be memorable to 
members who are especially associated with Sec- 
tion H, not so much on account of the high quality and 
interest of the papers read (though, as will be seen, these 
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were often of considerable importance) as because it 
afforded an opportunity of examining, measuring, und 


photographing specimens of the native races, and (what 
was still more valuable) of visiting Bantu kraals, seeing 
the native in his ordinary surroundings, and witnessing 
some of his ceremonial rejoicings. “Phese visits and in- 
vestigations were outside the strictly sectional work, and 
can hardly be detailed here; but they cannot fail of per- 
manent results in an increased comprehension ef the con- 
ditions of native life and of the great problems, scientific, 
social, and political, connected with the native peoples af 
South Africa, by all who were privileged to take part in 
them. 

Dr. lladdon’s presidential address, delivered on August 16 
at Cape Town, has already been printed in full in Nature 
(September 7, p. 471), and need not be further referred to 
here than to point out its exceptionally comprehensive and 
useful character as a summary of our present information 
us to the process by which Sooth .\Irica was peopled, and 
aosane, earnest, and timely appeal for scientifie study on 
the spot of peoples, some of which are actually vanishing 
before our eyes, and the others of which are undergoing 
at the hands of the white race a process of so-called 
civilisation which will issue in a few years in the total 
destruction of their ancient institutions and beliefs. 

The first paper read was by Mr. E. Sidney Hartland on 
the totemism of the Bantu. Ile pointed out that to the 
French Protestant missionary Casalis belongs the honour 
of being the first to note the similarity between the totemic 
practices and belief of the North American Indians and 
those of the Bantu peoples. ‘The ebject of the paper was 
to examine the latter practices and belief, so far as they 
have been reeorded, with the view of ascertaining how far 
they extend and what evidence there is of their former 
existence where they are no longer preserved; whether 
there is any essential difference between the practices and 
belief of the Bantu and what is generally understood by 
totemism elsewhere; and lastly, the process of decay. 
The conclusions arrived at were that, though there is little 
in what is recorded of the Bantu on the western side af 
the continent down to the southern boundary of Angola 
which points directly to totemism, there is sufficient to 
suggest that it once generally prevailed there, and that its 
disappearance is due to vontact with the Negro; that with 
regard to the eastern and northern Bantu there can he no 
doubt about the prevalence of totemism which, though 
new in decay, corresponded in all essential particulars to 
that of other races, such as the North American Indians 
and the Australians; and that it» decay was due to the 
change in the reckoning of kinship from reckoning through 
the mother only to reckoning through the father only, and 
to the ancestor-wership which had arisen upon the new 
social basis thereby laid. 
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Mr. L. Peringuey, curator ol the South African Museum, 
followed with an address on the Stone age in South 
Africa. The substance of this address has been published 
in the volume entitled ** Science in South \frica.”’ It was 
illustrated by a carefully selected series of specimens from 
the museum, which were examined with interest in the 
course of an indecisive discussion which followed. 

The session on Vhursday, August 17, was opened by 
Mr. Henry Balfour with a paper on the musical instru- 
ments of South Africa. Mr. Balfour is already known as 
an authority on the evolution of the musical bow. In the 
bow of the Damaras. which is upon occasion temporarily 
converted into a musical instrument, he recognised an 
example of the earliest stage of development of a long 
series of instruments culminating in various forms of the 
harp. Other types of musical instruments were discussed, 
of which the most interesting, us well as the most enig- 
matical, was the goura of the Bushmen, an instrument 
substantially identical with the iseba (or lesiba) of the 
Basunto and some other Bantu tribes. On this instrument 
the writer had little to add to what he had previously 
published in the Journal of the .lnthropological Institute. 
Generally as to the development of musical instruments, 
stress was laid on the importance of exact information 
svith the view of determining thr geographical distribution 
und evolution of the various types. 

Miss B. Bullen-Burry read a paper discussing the social 
and political questions raised in the United States by the 
existence of the Negro in the midst of a white population. 
This paper dealt with an aspect of ethnology rarely brought 
before the section; but the state of things described by the 
writer and the problems involved are so similar to those 
even more critical in character now engaging the attention 
of politicians in South Africa, and on the satisfactory 
selution af which depends the future of the country, that 
it is much to be regretted that the writer had so small an 
audience. 

On Friday, A\ugost 18, 


Prof. yon Luschan read a paper 
on artificial deformation 


in Africa,’ abundantly illustrated 
by lantern slides. He traced all deformations of the 
human body to a foreign source, except possibly the tattoo- 
ing in relief and the deformations of the lips. 

Vhe Rev. Canon Crisp presented a paper (which was 
read by the Rev. J. S. Moffat) on the mental character- 
istics of the Bechuana. Tle dwelt on the peculiarities of 
Sechuana grammar and construction, illustrating them by 
various cxamples. The Bantu languages will express any 
idea, however esoteric, and will do it with extraordinary 
precision and often with great felicity. .\ foreigner who 
has acquired one of them will often leave his own language 
to use a Bantu word, because it conveys his thought more 
aptly and tersely. Bantu proverbs and mctaphors are often 
most incisive, emphasising with much power and delicacy 
what it is intended to say. The Bechuana are accustomed 
to use their proverbs without any introduction, their 
rapidity of thought enabling both speaker and hearers at 
once to locate the idea to be conveyed. They are masters 
in the art of destructive criticism, and their native shrewd- 


ness, observation, and wit render them dangerous dis- 
putants. Instances of the facility with which Bantu 


acquire kuropean learning and adapt themselves to Euro- 
pean thought were given. This paper aroused much 
interest on the part of the over-sea members who heard 
it, and numerous questions on details were addressed to 
Canon Crisp, though of discussion strictly speaking there 
Wus none. 

A short paper by Mr. William Grant was read giving 
an account of a visit in March, 1894, to Magato, the then 
chief of the Mawenda in the Transvaal. The business of 
the Cape Town meeting was then closed by the president 
with a few appropriate words of appreciation of the assist- 
anee rendered by Mr. Peringuey, who had kindly acted 
as local secretary, and of the kindness with which the 
visitors from the Mother Country had been received. 

The session at Johannesburg was opened on Tuesday, 
August 29, with a paper by Dr. S. Schénland, on arts and 
crafts among the natives of South Africa, containing a 
summary of present knowledge on the subject. 

A paper followed by Mr. W. .A. Squire on the art of the 
Bushmen. It was illustrated by the exhibition of copies 


! of a number of Bushman drawings, on which the author 
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commented. The methods by which the artist achieved 
such wonderfully spirited and life-like results were simple 
indeed. Coloured earth, pounded stones, charcoal, blood, 
and bird-fat constituted his pigments. <A flat stone was his 
primitive palette. His brushes were perhaps made of the 
coarse hair of the male wildebeeste or buffalo. Elsewhere 
he scratched on the walls of his rock-shelter with a stone 
a little harder than the surface to be adorned. Much 
interest is obviously shown in the details. Obscenity, as 
such, is rare. By way of illustration of the technique 
of these drawings, a copy of a Bushman battle pieture 
from the Natal side of the Drakensberg Range, near 
Bushman's Pass, and an unpublished drawing by a 
member of the Kamilaroi tribe of eastern Australia were 
exhibited, and compared to the disadvantage of the latter 
in strength, vividness, and accuracy of portrayal. Finally, 
the object and meaning of the drawings were touched 
upon, but not discussed, by the author, possibly because 
too little is known as yet; perhaps too little ever will be 
known to give rise to more than conjecture. It may be 
observed, however, that the late Mr. G. W. Stow, the 
author of a baok recently published on the natives of 
South Africa, formed a large collection of copies of Bush- 
man drawings. These were examined by the president 
and several members of the section after the mecting was 
over, and a strong desire was expressed that they should 
be published. If this could be done, a careful collation 
might result in some conclusions as to the motives which 
prompted and the circumstances which developed these 
remarkable exhibitions of artistic power by a people usually 
accounted so low in the scale of humanity—conclusions 
which might, moreover, throw unexpected light on the 
similar memorials left by the palwolithic people of central 
France. 

A descriptive summary of recent discoveries of stone 
implements in South .\frica was presented by Mr. J. P. 
Johnson. 

Mr. A. E. Mabille read a paper on the Basuto. As a 
grandson of the famous missionary Casalis, who had lived 
{except for a few years when he was completing his 
education at Paris) his whole lile in touch with the people, 
the author was specially fitted to deal with the subject; 
and the paper was valuable for the statistics it contained 
and the picture it offered of the present condition and 
customs of the Basuto under the British protectorate. In 
the discussion which followed some exception was taken 
to the use of the word Modimo [for God, but the author 
defended its use on the ground that it was the ward long 
ago adopted by the missionaries, and, whether rightly or 
wrongly adopted at that time, its use was now fully under- 
stood and accepted among the Basuto themselves. 

On Wednesday, .\ugust 30, Prof. von Luschan read a 
paper on the racial affinities of the [lottentots, in which 
he contended, mainly on the evidence of the Ilottentot 
language, that the Hottentot were a Hamitic people which 
had come into contact with the Bushmen and absorbed 
Bushman characteristics. Apart [rom a few roots and 
clicks, he declared the Hottentot language to be strictly 
Hamitic. On the physical side, the loss of their original 
high stature and the acquisition of steatopygia and of 
the spiral curled hair of the Bushman have been the 
penalties of intermarriage with the pigmy people. 

Mr. Randall Maclver exhibited and described a number 
of lantern slides of the Rhodesian ruins. Wis report on 
his recent examination of the ruins was read in greater 
detail at an evening meeting at Bulawayn. It may here 
be said, however, that he has with some probability 
established by his researches the native origin of the ruins, 
and shown that most of them are of no great antiquity, 
in mo case going back to more than on or 700 years. 
They are essentially Bantu kraals in stone. Great Zim- 
babwe he identified with the capital of Monomotapa, as 


described by the earlier Portuguese travellers. All the 
problems connected with the ruins are nat yet solved. We 
are still ignorant what gave the artistic and military 


impulses to the erection of these structures, against what 
enemy they were planned, and what led to their ruin and 
abandonment. These matters can only he determined, if 
at all, by accurate scientific exploration, and not by mere 
speculation like much of that which has been hitherto 
wasted upon these mysterious remains. 
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Not the least important day in this section was Friday, 
September 1. Besides papers by the well known 
missionary M. Junod on the Thonga tribe {illustrated by 
an interesting exhibition of native music, both vocal and 
instrumental), and by Mr. J. W. Shepstone, C.M.G., 
giving a general sketch of the native tribes, two striking 
communications were read, the one by the Rev. E. 
Gottschling on the Bawenda, and the other by the Rev. 
W. C. Willoughby on the totemism of the Bechuana. 
Mr. Gottschling’s paper was partly historical, partly de- 
scriptive, and gave a number of particulars hitherto un- 
published relating to the Bawenda, a tribe af Bantu in the 
north-east of the Transvaal, and their customs and _ belicfs. 
Some of the details were of quite extraordinary interest. 
Mr. Willoughby's paper was a discussion of a number of 
points connected with the totemic practices and of the 
relation to them of various ceremonies not usually re- 
garded as totemic in origin, in which oxen and certain 
vegetables play un important part. The writer’, vcon- 
clusions were open to much debate, for which little time 
was found. The paper, however, as a whole was so 
suggestive, directing attention to aspects of the Bantu 
religious ceremonies other than those from which they are 
usually regarded, that it will be a great pity if this paper, 
as well as that of Mr. Gottschling, be not published in 
some forni accessible to anthropologists. 

The business of the section was wound up with graceful 
words of thanks by the president to the local coammittec, 
and in purticular to Mr. .\. von Dessaucr, the local 
sectional secretary, to whose energy, forethought, «and 
organising ability the success of the Johannesburg mecting 
was so largely due. 
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a_ report of the Conditions for 


WHEN, (CQULUE OI NA” 
]* entitled “A Study 

Solar Research at Mt. Wilson, California,’’ an outline 
Was given of the circumstances that have resulted in the 
establishment of a solar observatory on Mount Wilson by 
the Carnegie Institution of Washington. At the recent 
annual meeting of the board of trustees, a grant of 
150,000 dollars was authorised, for use during 1995. It 
is expected that the first equipment will cost about twice 
this sum, and that important additions will result in the 
luture from the operation of a large and well appointed 
instrument and optical shop. 

In April, 1904, a grant of 10,00n dollars was made by 
the executive committer of the Carnegie Institution for 
the purpose of bringing the Snow telescope ta Mount 
Wilson from the Yerkes Observatory. .\n expedition for 
solar research was accordingly organised under the joint 
auspices of the University of Chicago and the Carnegie 
Institution, with the understanding that the funds granted 
by the Carnegie Institution would be used for the con- 
struction of picrs and buildings, and for other expenses 
incidental to the work, while the University of Chicago 
would furnish the instrumental equipment and pay the 
salaries of some af the members of the party. 

It is a fortunate circumstance that the construction and 
use of a great reflecting telescope, with a five-loot mirrnr, 
is in the general plan of research laid down for the Solar 
Observatory. In ‘‘ Year Book"’ No. 2 (p. 49) nf the 
Carnegie Institution may be found a report on this sub- 
ject, prepared at the request of Profs. Boss and Campbell, 
my colleagues on the committee, and improved in many 
particulars as the result of their criticisms. The prime 
object of the Sekir Observatory is to apply new instru- 
ments and methods of research in a study of the physical 
elements of the problem ot stellar evolution. Since the 
sun is the only star near enough the earth to permit its 
phenomena to be studied in detail, special attention will 
be devoted to solar physics. It is hoped that the know- 
ledge of solar phenomena thus gained will assist to explain 
certain stellar phenomena. Conversely, the knowledge of 
nebular and stellar conditions to be obtained through 
spectroscopic and photographic investigations with the 

1 Ahridged from No. 2 of “ Contrihutions from the Solar Observatory of 


the Carnegie Institution of Washington,” by Prof. G. E. Hale, director 
of the Observatory 


65 


De ECR IS 


[ NovEMBER 16, 1905 


five-foot reflector should throw light on the past and future 
condition of the sun. All the principal researches will thus 
be made to converge on the problem of stellar develop- 
ment. The name *t Solar Observatory’ is regarded as 
appropri:te, since the spectroscopic study of stars and 
nebulz, to be carried on in connection with the solar 
work, are essential elements in any attempt to determine 
the mode of origin, the development, and the decay of the 
sun as a typical star. 

liow, then, shall we attack in an effective manner the 
complex problem of stellar evolution? It goes without say- 
ing that 1 can offer no general answer to this question ; 
I can only point out the three principal lines of attack 
which we hope to pursne at the Solar Observatory, These 
involve :— 

(1) The more complete realisation of laboratory con- 
ditions in astrophysical research, through the employment 
of fixed telescopes of the cwlostat type, and through the 
aduption of a coudé mounting for the five-foot reflector. 
Yhis should permit (a4) the use of mirrors or objectives 
of great focal length, thus providing a large image of the 
sun for study with spectroscopes and spectroheliographs ; 
(b) the use of long focus grating spectroscopes, mounted 
in a fixed position in constant 
temperature laboratories, for the 
photography of stellar spectra requir- 
ing very long exposures; (c) the use 
of various laboratory instruments, 
such as the radiometer, which cannot 
be employed in conjunction with 
moving telescopes. 

(2) The development of the spectro- 
heliograph in the various directions 
suggested by recent work at the 
Yerkes Observatory, including the 
photography of the entire solar disc 
with dark Hnes of hydrogen, iron, 
und other elements; further applica- 
tion of the method of photographing 
sections of flocculi corresponding to 
different levels; special studies of sun- 
spots, &c.; and daily routine records 
of calcium and hydrogen flocculi and 
prominences. 

(3) The construction of a five-foot 
equatorial reflector, with  coudé 
mounting, and its use in the photo- 
graphy of nebule, the study of stellar 
and nebular spectra, and the measure- 
ment of the heat radiation of the 
brighter stars. 

It was originally intended that a 
prolonged series of determinations of 
the solar constant, extending over at 
least one sun-spot period, should be 
made an important feature of the 
observatory’s work. The plans outlined 
in ‘‘ Year Book ”’ No. 2 accordingly included an equipment 
at Mount Wilson for this purpose, and suggested, in 
harmony with Dr. Langley’s view, that provision be made 
for two additional stations, one near the summit of a 
high mountain, at an elevation of about 12,000 feet, the 
other at a much lower level on the same mountain. The 
principal purpose of these two stations was to measure 
the atmospheric absorption, in order to eliminate it from 
the solar constant determinations. The recent develop- 
ments of Dr. Langley’s researches at Washington have led 
Mr. Abbot, who is associated with Dr. Langley in the 
work, to the conclusion that entirely satisfactory results 
can be obtained there by the method employed. The poor 
atmospheric conditions with which the Washington 
observers have so successfully contended, and the disturb- 
ances arising from ground tremors in the heart of a large 
city, would be largely climinated at Mount Wilson. For 
this reason it seems probable that results of higher pre- 
cision could be obtained at this site. 

In addition to the above mentioned observations, pro- 
vision will be made at Mount Wilson for various laboratory 
investigations necessary in conjunction with solar research. 
In view of the importance of securing a complete record of 
solar phenomena when magnetic storms are in progress, 
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suitable magnetic apparatus, recommended by Dr. L. A. 
Bauer, in charge of the department of terrestrial magnetism 
of the Carnegie Institution, will be installed at a sufficient 
distance from the electrical machinery. 

As no description of the Snow telescope has been pub- 
lished, the present brief account may be prefaced by a 
statement regarding the construction of the telescope. 

In 1900, after Prof. Ritchey had succeeded Prof. Wads- 
worth as superintendent of instrument construction at the 
Yerkes Observatory, a ccelostat with mirror of 15 inches 
(38 cm.) aperture was made, from Prof. Ritchey’s designs, 
for the total solar eclipse of that year. This gave such 
satisfactory results that the plan of constructing a large 
calostat was again taken up. Unfortunately, however, no 
funds were available for this purpose. In 1go1, during a 
visit to the observatory of Prof. Cross, chairman of the 
Rumford committee, I showed him the details of the 
instrument, as worked out by Prof. Ritchey. The design 
called for a caslostat of 30 inches (76 cm.) aperture, with 
second plane mirror of 24 inches (61 cm.) aperture, the 
latter mounted so as to slide north-east and south-west on 
rails lying east of the coelostat. The concave mirror, to 
which the ight was reflected from the second plane mirror, 


Fic. 1.~The Snow Telescope when mounted at the Yerkes Observatory. 


had a focal length of 61 feet, and a second concave mirror, 
of 165 feet (50-3 m.) focal length, was also to be used. 

At the kind suggestion of Prof. Cross, a grant of 500 
dollars was made by the Rumford committee in aid of an 
investigation to be undertaken with this telescope. Sub- 
sequently, through the kindness of Prof. Pickering, chair- 
man of the Draper committee, two other grants, of 500 
dollars each, became available. With these funds, helped 
out by small amounts obtained from other sources, the 
work was begun. 

A gift of 10,000 dollars from Miss Helen Snow, of 
Chicago, in memory of her father, the late George W. 
Snow, provided sufficient funds to complete the telescope 
and to instal it in a suitable house. The ceclostat was 
mounted on a brick pier, at a height of 15 feet (4-57 m.} 
above the ground. In Trof. Ritchev’s design of the 
previous instrument the rays were reflected in a north- 
easterly direction from the calostat mirror to a second 
plane mirror, which sent them toward the south-west to 
one or the other of the concave mirrors. In designing the 
Snow telescope, a new arrangement of the second mirror 
was adopted by Prof. Ritchey, at the suggestion of Mr. 
C. G, Abbot. As Fig. +: indicates, the light is reflected 
upward and to the south from the ccelostat mirror to a 
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second plane mirror, mounted in a fork at the upper 
extremity of an iron column, on a carriage which can be 
moved along heavy iron rails. The position of this carriage 
on the rails depends upon the declination of the observed 
object; with a low sun the second mirror stands close to 
the coelostat, but with a high sun it must be moved away 
in order to intercept the reflected beam. The ccelostat 
itself may be moved east or west on its own rails, so that 
a low object near the meridian may not be hidden by the 
second mirror or its support. 

With the exception of the solar and stellar spectro- 
scopes, for which suitable gratings could not be obtained, 
the Snow telescope was practically completed in the 
autumn of 1903. On October 3 of that year it was 
formally presented to the University of Chicago by Miss 
Snow, in the presence of a number of guests. 


In designing the new coelostat house on Mount Wilson | 


1 was influenced by two principal considerations :—(1) The 
importance of placing the ccelostat as far as possible above 
the ground, which had been indicated by observations 
made with a telescope in a tree at elevations ranging 


from 20 feet to 7o feet; (2) the importance of constructing | 


the house in such a way as to reduce to a minimum the 


heating and the radiation of the floor, walls, and ceiling, | 


with the purpose of keeping the air within the house at 
the same temperature as the outer air. 

The coelostat, and the supports for the plane mirror 
and the oo-feet concave mirror, are now in place on the 
piers, but heavy storms have prevented the mirrors from 
being mounted. The concave grating stellar spectrograph 
is nearly ready to be set up, and work is well advanced 
on the smaller of the two spectroheliographs. The ultra- 
violet glass prisms and lenses for the stellar spectrograph 
have been completed by the Carl Zeiss Company, and 
orders have been placed for the optical parts of the 30-feet 
spectroheliograph and the Littrow spectrograph. Through 
the courtesy of the president and trustees of the University 
of Chicago, the Snow telescope and some of its accessories 
will be used by the Solar Observatory for some time. It 
will subsequently be replaced by a similar telescope con- 
structed in our own instrument shop. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


Oxrorp.—The following examiners have been appointed 
in the science schools:—in physics, Mr. W. C.D. 
Whetham; in anatomy, Mr. AH. Young; in physiology, 
Mr. Leonard Hill; in pathology, Dr. E. W. Ainley 
Walker; in forensic medicine, Dr. A. L. Ormerod; in 
medicine, Dr. J. R. Bradford; in surgery, Mr. H. J. Stiles; 
in obstetrics, Sir Arthur V. Macan; in preliminary physics, 
Mr. C. E. Haselfoot; in preliminary chemistry, Mr. A. 
Angel; in preliminary botany, Prof. J. Reynolds Grecn. 

The Burdett-Coutts scholarship for rg05 has been awarded 
to Mr. James A. Douglas, Keble College. 

The Junior Scientific Club held its 276th meeting in the 
museum on November §. Prof. Gotch exhibited the 
Gotch ophthalmic spinthariscope, and Dr. H. M. Vernon 
read a paper on the chemical constitution of protoplasm. 


CamBRIDGE.—The election of the well known scholar 
Mr. F. C. Burkitt, of Trinity College, to the Norrisian 
chair of divinity has a certain interest outside theological 
circles. It is, we believe, the first time that a layman has 
been elected to a chair of theology in the University of 
Cambridge. The Norrisian chair is open to laymen, but 
until this year has invariably been held by clergymen. 
That the heads of houses, who form the electing body, 
should have made this departure is perhaps a sign of the 
times. 

Mr. C. T. R. Wilson, Sidney Sussex College, has been 
re-appointed demonstrator of experimental physics for a 
period of five years from Michaelmas, 1905. 

On Monday, November 6, the following were elected to 
vacant fellowships at St. John’s College :—Mr. J. W. H. 
Atkins, lecturer in English at the Victoria University, 
Manchester, and Mr. Frank Horton, for research in 
physics, 1903, Allen student, 104; D.Sc. London and 
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Mackinnon student of the Royal Society. Mr. Horton 


joineu the university as an advanced student. 


Ix conneetion with Sir Donald Currie’s offer of 20,000. 
to Queen's College, Belfast, on condition that a similar 
sum is raised by those interested in the welfare of the 
vollege, President Hamilton announced on November 11 
that subscriptions forthcoming to that date amount to 
nearly 16,0001. The remainder of the sum must be sub- 
scribed, according to Sir Donald Currie’s conditions, before 
Christmas. 


WeE learn from Science that Mr. Andrew Carnegie has 
offered 20,0001. ta Union College, for an engineering build- 
ing, on condition that the institution raises a like amount 
for this purpose. Mr. Carnegie has also offered to give 
Smith College one-half of 25,000]. required for a biological 
laboratory. It is worthy of note that the first of the 
initial group of seven structures that form the new Carnegie 
Technical Schools, in Pittsburg, Pennsylvania, has been 
opened with a class of 120 students, selected from more 
than 600 applicants. 


Tur Department of Agriculture and Technical Instruction 
for Ireland will award in July, 1906, not more than ten 
open scholarships and ten limited scholarships to assist 
students of domestic economy to undertake the full course 
of instruction at the Irish Training School of Domestic 
Economy, Dublin. Scholarships will entitle the holders to 
free admission to the full course of training. The school is 
not residential, and no subsistence allowance is given. 
The scholarships will be awarded as the result of a com- 
petilive examination, Forms of application may be obtained 
from the secretary of the department after January 1 
1906. 


A Times correspondent reports that the trustees of the 
Witwatersrand Council of Education have decided to dis- 
pose of a sum of 115,0001., raised in 1899 to provide 
elementary education for the Uitlander community, in the 
following manner. The Transvaal Technical Institute is 
to receive 60,000!., and 30,0001. is to be used to found a 
public school at Franlkenwald on the lines of an English 
public school. The remaining 25,o00/. will probably be 
divided between Jeppestown High School and Johannes- 
burg College, but is held over until the publication of the 
report of the Government Commission on Secondary 
Education. : 


[r is announced that a school for post-graduate medical 
study, to be named ‘* The London School of Clinical 
Medicine,’’ is to be established by the Seamen’s Hospital 
Society at the Dreadnought Seamen’s Hospital, Greenwich. 
The hospital contains 250 beds, and by the addition of 
eminent members of the medical profession to the present 
staff, and by an affiliation for teaching purposes with 
other special hospitals south of the Thames, it is hoped 
that a complete curricuium for post-graduate study may 
be arranged. The new school will be complemental to the 
same society's School of Tropical Medicine at the Albert 
Dock, which has proved such a success. 


Art the session of council of University College, London, 
on November 6, the following resolution was adopted and 
ordered to be communicated to Mr. Bawden and Mr. 
Speyer :—‘‘ That the most grateful thanks of the council 
be offered to Mr. E. G. Bawden and Mr. Edgar Speyer 
for providing and allotting the sum of 16,o00/.—to be 
known as ‘the Bawden Fund ’—to the fund for advanced 
university education and research, thereby making up the 
balance of the sum of 200,000!. necessary to complete thc 
financial arrangements for the incorporation of the college 
in the university. The council are of opinion that by pro- 
moting the incorporation of the college in the university 
they can most effectually realise the purposes for which 
the college was founded and can best advance the cause of 
learning and science. They therefore feel that they can 
congratulate Mr. Bawden and Mr. Speyer on helping to 
complete an arrangement that is likely to have a far- 
reaching influence in the furtherance of advanced education 
and research in London.” 


7O 
SOCIETIES AND ACADEMIES, 
LONDON. 
Royal Society, July 20.—**The Influence of Phase 


Changes on the Venacity of Ductile Metals at the Ordinary 
Temperature and at the Boiling Point of Liquid Air.” 
By G. T. Beilby and H. N. Beilby, B.Sc. Communicated 
by Prof. J. Larmor, Sec.R.S 


The observations recorded in this paper are intended to 
prepare the way for a more direct attack on the problems 
of molecular cohesion by the establishment of clearer views 
as to the influence of changes of phase on the tenacity of 
metils at various temperatures, 


ductile 


Fic. 4 


According to the phase theory of the hard and soft states 
in metals which was first developed by one of the authors 
more than a year ago, the changes of state from hard to 
soft and from soft to hard were shown to be due to the 
changes of phase brought about, in the one case by heat, 
and in the other by mechanical deformation or flow. In 
the ductile metals the crystalline is the mechanically un- | 
stable phase, while the amorphous only becomes thermally 
unstable when a definite temperature is reached. 
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The comparative mechanical instability of the two phases 
is well illustrated in the stretching of wires under tension. 
Annealed wires, which are in the © phase, stretch when 
they are stressed beyond the yield point; hardened wires, 
which are partly in the A phase, do not stretch—they break 
without extension when their limit of tenacity is reached. 

The homogeneous © phase in ductile metals has no true 
breaking point—it yields and stretches when stressed 
beyond the elastic limit, and in so doing it passes partly 
into the A phase, and rupture occurs at the breaking point 
of the mixed structure. The tenacity of the mixed struc- 
ture approaches, but never quite reaches, that of the 
homogeneous A phase. For the purpose the authors had 
in view it was necessary to obtain the metals as nearly as 
possible in this hnmogeneous condition. 

Wire drawing was the means employed fer the break- 
ing down of the © phusc. After a wire had been stretched 
to four or five times its original length by drawing it 
through the holes of a wire plate, all the ordinary traces 
of crystalline structure disappeared, but it still consisted of 
minute Yranules of the © phase embedded in a matrix of 
the A phase. Further drawing at the same temperature 
alters the mixed structure only slightly; for cach tempera- 
ture there appears to be a certain mechanical equilibrium 
between the phases. By lowering the temperature of 
drawing, the © phase is further broken down into. still 
smaller granules, and the mixture approaches more nearly 
to the homogeneous A state. 

(a) Fig. 1 is a photegraph of a gold wire which has 
been ctched after drawing The flow lines near the surface 
consist of rows of granules. (b) On the same photograph, 
shows the effect of heating another piece of the same wire 
ta about 40°. Removal of the surface by etching now 
discloses the fully developed crystalline grains with their 
differently oricnted lamella. The thermal transformation 
from A to © has taken place, and the wire is restored to 
the soft condition. Figs. 2 and 3 are photomicrographs 
at higher mugnifications, which show the details of struc- 
ture more fully. Fig. 2 is We granular structure by oblique 
light at a magnificatian of 250, and Fig. 3 is the crystal- 
line structure by normal ae at a magnification of Zoo. 

The observations were made on wires which had heen 
as completely as possible converted into the A phase by 


wire drawing at the ordinary temperature, and in every 
case the tenacity observed was higher than any which had 
been recorded by previous observers for equally pure 
metals. 
Tons per 
square inch 
Gold. _Purity—9,997 per 10,000 
Tenacity at 288° absolute (15° C.) . 156 
ae «4 (= 180° C.) 22-4 
Silver. aie 000 per 10,000 
Tenacity at 288° absolute (15 Gye 25°7 
53° ay (- 180 C. ) sda 
Copper. Purity—9,496 per 10,000 
Tenacity at 288" absolute (15 Gar 28-4 
op Gay ee uel © }} 36°0 
Vhe wires broken at the ordinary temperature showed 
no general stretching. There was a slight extension of 
from 4 per cent. to 1 per cent., due entirely to a sharp 


reduction of diameter at the actual point of rupture. At 
the boiling point of liquid air all the wires stretched from 
TI per cent. to 12 per cent. This stretching was uniform 
aver the whole length between the grips. Vhis was con- 
firmed by exact measurements of the diameter at a number 
of points. 

The appearance of the fractured ends revealed several 
points of interest. In every case the copper wires showed 
the cupped formation at the extreme end. ‘This formation 
is evidently due to the lower tenacity of the central core, 
duc ta the presence of gas bubbles which have been drawn 
out into long tubes or cells. The silver wires occasionally 


showed a_ slight cupped formation, but in this case the 
gas bubbles to which it was due were globular, as if they 
had been evolved at the moment of fracture. The gold 


wires were practically free from sponginess, and ithe frac- 
tures were almost perfectly viscous (Fig. 4). 

By drawing wires at the lowest possible temperatures 
the authors hope to obtain the ductile metals in’ their 
condition of maximum tenacity, and from the figures then 
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available to be able to calculate the molecular cohesion at | (5) the strongest spectral lines are not the most widely 


the absolute zero. 

July 29.—‘‘ Studies on Enzyme Action. VII].—The 
Mechanism of Fermentation.’’ By E. Frankland Arm- 
strong. Communicated by Prof. H. E. Armstrong. 

The experiments described, which were begun in the 
Carlsberg Laboratory, Copenhagen, were undertaken to 
ascertain, if possible, the manner in which the activity 
of the various organisms giving rise to alcoholic ferment- 
ation is dependent on, or influenced by, the enzymes which 
they contain. The action of twenty selected yeasts on 
each of the four hexose sugars glucose, fructose, mannose 
and galactose, and on the disaccharides cane sugar, 
maltose and milk sugar, was investigated. All the yeasts 
tested were able to ferment glucose, mannose and fruc- 
tose, but quite a number were unable to ferment galactose. 
It is shown that inability to ferment galactose has nothing 
to do with the absence from the yeast of any one of the 
sucroclastic enzymes, since yeasts are to be found which 
are without action on galactose; in fact, the fermentation 
of glucose and galactose is brought about by different 
mechanisms. 

The results further indicate that the power of a yeast 
to ferment mannose, glucose or fructose is clearly in no 
way conditioned by the presence of a particular sucro- 
clastic enzyme; indeed, it would seem that the occurrence 
of alcoholic fermentation is altogether independent of the 
presence of an enzyme—whether free nr fixed—able to 
induce the hydrolysis either of maltose or of sucrose. 

The fact that the three hexoses which behave alike have 
one common enolic form is of utmost significance as an 
indication that the formation of the enol is the initial 
stage in the fermentation of the hexose, and that the break- 
down of the molecule commences at the terminal carbon 
atom. 

Chemical Society, November 2.—lrof. KR. Meldola, 
F.R.S., president, in the chair.—Molecular conductivity of 
water: P, Blackman.—The stereoisomerisin of substituted 
ammonium compounds: H. O. Jones. Wedekind’s sup- 
posed f-phenylbenzylmethylallylammonium iodide is proved 
to be in reality phenylbensyldtmethylamniontum iodide. At 
present optical activity is the only evidence of stereo- 
isomcrism of gquinquevalent nitrogen compounds of the type 
Nabed,X, and the hypothesis suggested by the author 
(Trans. Chem. Soc., 1903, Ixxwxiii., 1403), slightly de- 
veloped, is adequate ta explain all the known facts.—Note 
on the fluorides of selenium and tellurium: E. B. R. 
Prideaux. The fluorides of selenium and tellurium are 
gaseous substances, easily condensable by cold, forming 
white, snow-like solids. They have the formula SeF, and 
TeF,.—The constitution of glutaconic acid: J. F. Thorpe. 

Some alkyl derivatives of glutaconic acid and of 
2:6-dioxypyridine: H. Regerson and J. F. Thorpe.— 
Note on the formation of B-methylglutaconic acid and of 
a2B8-dimethylglutaconic acid: F. V. Darbishire and J. F. 
Thorpe.—The influence of water and alcohols on the boil- 
ing point of esters. .\ modification of Markownikoff’s 
methnd of preparation: J. Wade. The Markownikoff 
interaction proves on investigation to proceed in most 
cases readily at roo°, and in presence of any strong acid; 
it may be modified to afford a general and practically auto- 
matic method of preparing the lower alkyl esters of such 
acids as formic, acetic, propionic, and butyric.—Note on 
bromine fluoride: E. B. R. Prideaux. Fluorine when 
passed over bromine combines with it to form a pale vellow 
liquid, which freezes to a white solid, melting at —2°, and 
which probably has the formula BrF,.—Solution and 
pseudo-solution: E, Linder and H. Pieton. The authors 
discuss (7) the physical and chemical properties of colloidal 
ursenious sulphide ; (2) the physical and chemical properties 
of colloidal ferric hydroxide; (3) dveing, a phase of coagu- 
lation.—The influence of very strong electromagnetic fields 
on the spark spectra of ruthenium, rhodium, and 
palladium: J. E. Purvis. The general results showed that 
(1) most of the lines are divided into triplets, and that 
there is a periodic or rhythmic change in the direction of 
the vibrations of the constituents of the triplets; (2) some 
lines become quadruplets, and within certain definite regions 
of the spectrum their constituents also change the direc- 
tions of their vibrations; (3) other lines become doublets ; 
(4) the inner member of the triplets is usually the strongest ; 
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separated when vibrating in the field; and (6) the decrease 
in the width of the triplets does not proceed pari passu 
from the less to the more refrangible end of the spectrum. 
A volumetric method of estimating the cinchona alkaloids 
by means of their double thiocyanates: P. W. Robertson. 
Notwithstanding the complexity of double salts of this type, 
the determination of the amount of thiocyanate removed 
from solution by the alkaloids forms an accurate and speedy 
volumetric method of estimating quinine in the commercial 
drugs and in the assay of the crude cinchona bark.—The 
osmotic pressure of sugar solutions in mixtures of alcohol 
and water: P. 5. Barlow. 


Mathematical Society, November 9.—Prof. A. R. 
Forsyth, president, in the chair.—The De Morgan medal 
was presented to Dr. Hi. F. Baker.—On improper 
double integrals and On the arithmetic continuum: 
Dr. Hobson. In the first of these papers necessary 
and sufficient conditions are obtained in order that a 
double integral, of which the integrand becomes infinite 
at an infinite number of points within the domain of 
integration, can be transiormed into a repeated  in- 
tegral, so as to be capable of being evaluated by suc- 
cessive integrations with respect to two variables. The 
second paper deals with some criticisms by J. Konig 
levelled against the fundamental notions of the theory of 
sets of points and with the possibility of a general con- 
struction of all irrational numbers. It is shown how a 
general definition of all numbers rational or irrational can 
be obtained, and that the set of numbers constructed by 
means of the definition has the essential properties of the 
continuum, that is to say, it is at once ‘* perfect ’’’ and 
*“connected.”"—On the arithmetical nature of the co- 
efficients in a group of linear substitutions of finite order 
(second paper): Prof. W. Burnside. An irreducible group 
of linear substitutions being given in any one of its possible 
forms, it may be possible to choose new variables so that, 
when expressed in terms of them, the coefficients of the 
substitutions belong to an assigned domain of rationality. 
The simplest domain of rationality for which this could 
be possible is that defined by the characteristics of the 
group. It is shown that, in general, apart from certain 
exceptional cases, it is possible to exhibit the group so 
that the coefficients belong to the demain of rationality 
defined by the characteristics. The result is obtained with- 
out introducing the theory of the reduction of the group 
when regarded as a permutation-group.—The continuum 
and the second number-class: G. H. Hardy. The paper 
is a reply to a criticism by Dr. Hobson ef a construction 
for certain transfinite numbers given by the author in the 
Quarterly Journal of Mathematics, vol. xxxv.—On_ the 
asymptotic value of a type of finite series: J. W. 
Nicholson.—On an extension of Dirichlet’s integral: Prof. 
T. J. VA. Bromwich. 


Paris. 


Academy of Sciences, November 6.—M. Troost in the 
chair.—On the mixed derivatives of dextrorotatory cam- 
phoric acid and on 6-campholide: A. Haller and G. Blanc. 
The esterification of camphoric acid by methyl alcohol and 
hydrochloric acid gives poor yields, the acid ester being 
produced in considerable quantity. By treatment with 
phosphorus trichloride, the latter forms the corresponding 
chloride, from which the neutral ester can be quantitatively 
obtained by treatment with methyl alcohol. The com- 
pounds obtained by the action of ammonia and phenyl- 
hydrazine upon the chloride are also described, and the 
preparation of the 6-camphnlide by the reduction of the 
neutral methyl ester with sodium. The yields of the latter 
ester are poor, and the attempt to prepare from it an 
isomeric cyanocampholic acid was not successful.—The 
evolution of the Tertiary mammals: the importance of 
migrations: Ch. Depéret. The author emphasises the 
importance of an exact study of the migrations of mammals 
at different perinds in order to explain the appearance of 
a given group in strata not containing their immediate 
predecessors, and gives details for the Eocene fauna. 
On recurrent convergent relations: Pierre Boutroux.—On 
a certain category of functions: H. Padé—On the im- 
possibility of negative impulse waves in gases: Gydzé 
Zempltén. \n impulse wave is a surface propagated in a 
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gus the density and velocity of which undergo abrupt vari- 
utions. Such a wave is not purely adiabatic, even when 
the gas is isolated from all sources of external heat. In 
the case of a positive wave the gas itself is a source of 


heat, and the entropy of the system increases; the inverse 
case is not possible-—Remarks on the preceding Mote a NIE 
Hadamard. Researches on gravitation: V. Crémieu. It 


is shown that it is possible to repeat the Cavendish experi- 
ment in liquids under conditions equal, if not superior, to 
those realised in air.—On the electrical conductivity of 
selenium: Maurice Coste. The selenium in these experi- 
ments was placed between gold plates 1 mm. apart. The 
gold has the advantage over other metals of not forming 
a selenide, the conductivity of which might interfere with 
the accuracy of the results. If the selenium is rapidly 
cooled, the resistance is above 50 megohms, but after 
annealing it falls to some thousand ohms. It has been 
found that to obtain a sclenium that is very sensitive to 
the action of light it is necessary to have it in the metallic 
state in a form as compact as possible.—The determination 
of calorific conductivity : J. Thovert.—The ultra-violet 
spectra of the purins: Ch. Dhéré. Thirteen photographs 
were made on the same plate, the first being the comparison 
spectrum, the others the absorption spectra of the aqueous 


solution of the purin considered with progressively in- 
creasing thickness. Results are given for 6- “oxy purin, 
xanthin, and uric acid.—On the reduction of oxides and 


on a new method of preparation of the compound SiMn, by 
ineans of aluminium: Em. Vigouroux.— Molecular trims- 
positions and the migration of carboxy! in the dehydration 
of certain acid- alcohols: E. E. Blaise and .\. Courtot. 
‘The cthyl ester of B8-dimethyl-8-phenylhydracrylic acid, 
under the influence of phosphoric anhydride, gives dimethyl- 
atropic acid. The removal of water in this “reaction must 
have been preceded by the migration of the carboxyl group, 
und furnishes the first example of such a migration. ~On 
the crystallography of a double componnd of ammonium 
chloride and nickel bromide: Mréd. Waltlerant.—Rheo- 
tropism of some hydroids: Paul Hallez.—Experiments on 
the toxicity of eggs: Gustave Leisel. The yolks of the 
eggs of the chicken, duck, and tortoise contain substances 
which, when injected into the veins, under the skin, or in 
the general cavity of the body, determine promptly the 
death of the injected animals.— Contribution to the study 
of Corti’s organ: M. Marage.—On ihe nature of the 
pigments of the blood: MM. Piettre and Vila. The 
author has repeated Nencki’s work on the composition of 
Teichmann's crystals, and obtains analytical results for the 
substance which vary with varying conditions of prepar- 
ation, and henee concludes that the formula attributed to 
the substance is illusory.—Researches on the fatty acids. 
l.xperimental lesions: Jean Camus and Ph. Pagniez. On 


the age of the Vire granite: A. Bigot.—On the parallelism 
of the Upper Eocene strata of Biarritz and Vincentin: 


Jean Boussac. On the storm of Julv 4 in the district of 
Orleans: M. Maillard. 
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ZOOLOGY OF THE VERTEBRAT.1. 


1 Student’s Text-book of Zoology. By Adam 
Sedgwick, M.A.. F.R.S5. Vol. ii. Pp. xv+705; 
illustrated. (London: Swan Sonnenschein and Co., 
Ltd.; New York: The Macmillan Company, 1905.) 
Pricemenise 

HE first volume of this ‘t Student's Text-book of 
Zoology’? was published in 1895, and dealt 

with the invertebrate animals except echinoderms 
and arthropods. !t was then hoped that another 
volume would suffice to complete the book, but that 
sanguine estimate was far off the mark. After half a 
dozen years the second volume has been completed, 
thicker than the first by a hundred pages, and the 
echinoderms, arthropods, entcropneusts, and tuni- 
cates are still to follow. A fourth volume will be 
required to deal with the principles of zoology. By 
that time the so-called student’s text-book will require 
another title. 

The first volume has a well deserved reputation for 
accuracy, clearness, terseness, and independence, and 
in the crowd of text-books it has filled a definite place 
to the satisfaction of teachers as well as of students. 
Presupposing a knowledge of ‘‘ types,”’ it dealt with 
the various classes in a systematic way, giving de- 
tailed classifications and taking account of a very 
large number of important forms. It was a successor 
of Claus’s ‘* Lehrbuch,’’ but stronger in its grip, and 
vastly more interesting. The second volume is like 
unto the first, and it has been worth waiting for. 

After a short introduction on Chordata, the author 
deals with the lancelets; then follows a discussion of 
the general characters of Craniata, and so on through 
the vertebrate series, each class, subelass, and order 
having its definition and general exposition followed 
by small print dealing with families and genera. The 
definition, are models of terseness; the large-print 
discussions of general characters are marvels of con- 
densation and_ selective insight—almost peptonised 
extract of zoology—and the small print is monumental 
in its erudition. We took the last four vertebrates 
that happened to come into the laboratory—a water- 
shrew, a golden-crested wren, some young fierasfers, 
a specimen of Palzospondylus—and for three out of 
this fortuitous four we found interesting information 
in this encyclopedic volume. There is, however, 
another side to this relative exhaustivencss, that the 
details of classification are apt to change rapidly, and 
that many of the implied systematic conclusions must, 
from the nature of the case, have been simply accepted 
by the author because they were well vouched for 
by specialists. But there does not seem to be any 
way out of this except refraining from the very de- 
tailed treatment which is part of the characteristic 
aim of the book, or else adopting the cooperative 
device, which is apt to mean a lack of unity. It says 
much for the energy of the author that the classifi- 
cation of teleostean fishes is substantially that worked 
out by Mr. Boulenger, who supplied proofs of his 
work before its publication. 
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Leaving the question of the desirability of attempt- 
ing so great exhaustiveness in what is at least called 
a student’s text-book—a question which the gratefully 
recognised utility of the first volume has in part at 
least answered~ we venture to express the hope that 
the final edition of the whole work will some 
re-arrangement. Even unconsciously the student has 
what Herbert Spencer called an ** architectonic “ 
instinct; he likes some semblance of evolutionary 
order in his text-book. But although Mr. Sedgwick 
allows that enteropneusts and tunicates are chordates, 


see 


they are not discussed in this volume, but must 
eventually be treated, we presume, at a remote 
distance, remote even from Amphioxus. Similarly, 


the annelids will be far away from the arthropod., 
and other instances might be given which suggest 
that the conditions of the production of this great 
work have not favoured its architectural plan. 

Another carping criticism) which we must male is 
this, that whereas the preface, like so many other 
prefaces, holds out the promise of ** dealing fairly ”’ 
with habits as well as with morphological aspects, 
we find after all that we have to be grateful for 
small mercies. 

We confess also to some disappointment at the 
severity of Mr. Sedgwick’s scientific mood, which 
may be illustrated, for instance, by this sentence :— 


‘*As to its (the group Mammalia) origin in evolu- 
tion we have nothing to say for the very good reason 
that there are no facts by which we can arrive at 
any conclusion on the subject.” 


(This does not, of course, refer to the affinities 
between Mammalia and other classes of vertebrates, 
which are briefly discussed.) Similarly, it is very 
difficult to discover what positive view, if any, the 
author holds in regard to the affiliation of Chordata 
to an antecedent stock. Incidentally, the author lifts 
just a little the veil with which he so successfully 
conceals his evolutionist convictions. Thus he says 
of the hag-fish :— 


“To hold that a free-living animal, and a 
myxinoid must after all be regarded as such, can lose 
its eves through disuse would seem to be an impossible 
position.’”* 

With such useful things to say the author might, 
to the advantage of his readers, have lifted the veil 
rather oftener. Criticisms like that of the story of 
the pedigree of horses are refreshing and salutary, 
and we regret to learn from the preface that the 
author has deleted a number of them. We look for- 
ward to the fourth volume to reveal more fully the 
author’s scepticism ‘tas to the value of some hypo- 
theses widely held as to the course of organic evolu- 
tion.”’ It need hardly be said that Mr. Sedgwick is 
“a convinced evolutionist ‘’; he also believes in the 
importance of natural selection, even in regard to 
non-living things; but ‘as to the origin of the mani- 
fold properties of living matter we know nothing. 
The Darwinian theory did not account for properties ; 
it left their origin to an imperfectly understood inter- 
action between the organism and the environment, 
and further than this we cannot at present go.” 
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In referring to the constructien which must follow | 
criticism, Mr. Sedgwick says : 

“That is the task of the great band of workers | 
in many departments of Biology, who, undeterred 
by failure and urged on by the fire, enthusiasm, and 
generous aspirations of youth, return time after time, 
gencration after generation, to the assault of the 
fortresses of nature well knowing that their material 
reward will be small, that defeat means the werld’s 
neglect und that success, except the greatest, brings 
but a pittance of its esteem. To them 1 inscribe this 
book in the hope that it may serve if only to a small 
extent to smooth over the difficulties of part cf the 
road which at first they have to travel.” 


We may be allowed to thank the author for doing 
more than ‘*t smooth over *’ the difficulties of the road 
on which all students of zoology have to travel, for he 
has cleared away many hindrances and pointed out 
many pitfalls, It would serve little purpose, how- 
ever, to enter into any discussion of the numerous 
morphological problems in regard to which Mr. 
Sedgwick has made some personal and luminous con- 
tribution. We feel that we have not said enough in 
regard to the excellence of his workmanship, but 
praise of what is masterly is gratuitous. The book’s 
scholarliness, clearness, and carefulness of statement 
are obvious, but those who work with it will discover 
other virtues—a suggestive scepticism, a mature 
judgment, and a more indefinable quality which we 


ean only hint at in the phrase ‘* morphological 
insight.” 
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The Study of Chemical Composition: an leccount of 
its Method and Historical Development. By Ida 
Freund. Pp. xvito50. (Cambridge: The Uni- 
versity Press.) 

MM! ISS FREUND is to be congratulated on having 

l 1 written a very interesting book. It is truce 

that her subject-mattcr is to be found in many other 

quarters; she has really written a historical treatise 
on what is generally called stoichiomctry ; but having 
chosen as her title ** The Study of Chemical Com- 
position,’’ she has left herself, so to speals, unfettered, 
and been able to write somewhat more dis- 
eursively than if she had compiled a 
Indecd, in the preface to the work she confesses : 


hats 
treatise. 


** Although anxious to trace separately the historical 
development in the discovery and in the establish- 
ment of certain laws and clhisses of phenomena, 1 
have made no attempt to produce anything sufficiently 
complete or even sufficiently proportioned to deserve 
the name of history. 1 have preferred to deal in 
greater detail with a few researches, especially such 


as I could repeatedly utilise from various points of 
view, than to .. cat a greater number more cursorily, 
beHeving in what Lavoisier said more than a century 
ago that ‘in such matters as these, the choice of 
proofs is more important than their number.’ 


The result is a fairly full, indeed in some instances 
a very full, account of classical researches in the 
sphere to which she has confined her attention; the 
only omission is that of all reference to the laws of 
dilute solutions, and in this she was guided by the 
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fact that the subject has been recently fully treated 
in many works which are easily accessible. 
Beginning with a sketeh of the method of «the in- 
ductive sciences, quotations from Bacon, Jevons, 
Kant, Whewell, and Mill are introduced, with illus- 
trations of deductive reasoning by Kepler, Lavoisier, 
Davy and others, having as its basis classification, 
generalisation, and law. Next follows a fairly de- 
tailed study of the phlogistic theory, giving an 
excellent summary of the views held by the phlogis- 


tonists. Tlere Cavendish’s reasons for his choice of 
the terminology cf the phlogistic theory might 
with advantage have been inserted. Examples of 


Lavoisier’s and Stas’s work, and of Morley's syn- 
thesis of water are given to illustrate the basis on 
which the doctrine of the ‘ conservation of mass”? 
is founded. But luws may be of two kinds, exaet 
and approximate; the difference is illustrated by 
Boyle’s law and van der Waals’s improved form. We 
do not notice, the remark that van der 
Waals’s formula itsclf is only « rough approximation 
to the expression of the behaviour of gases under 
high pressures, Landolt’s experiments, which may 
be now accepted as a proof of the accuracy of the 
constancy of mass, are cited; the reviewer does not 
know if Landolt has published the fact that his doubts 
disappeared only after he had used silica instead of 
glass vessels. 

Affinity is the subject of the next historical sketch; 
here the views of Bergmann and Berthollet are very 
well summarised; and this naturally Jeads to the 
conception of fixed ratios by Proust, and the succeed- 
ing work of Dalton and Berzelius, with reference to 
the ideas contended for by Laurent. 

The author now harks back to theories of matter, 
taking up the subject .at its earliest start in India 
and Greece. The speculations of Bacon, Descartes, 
Gassendi, and Boyle are described, generally in their 
own words. Next follows a full account of Dalton’s 
atomic hypothesis, of Gay-Lussac’s law of volumes, 
and of .\vogadro’s generalisation. Berzelius’s atti- 
tude towards the rival views is explained, and a clear 
account is given of the veteran Cannizzaro’s suc- 
cessful attempt to obtain full recognition of the justice 
of Avogadro's views, so long overlooked. The deter- 
mination of atomic weight by means of specific heat, 
and an excellent account of Mitscherlich’s worl and its 
latest development by Retgers (this last, so far as the 
reviewer knows, has not previously been accessible 
except in original papers), complete this part of the 


however, 


subject. The periodic arrangement of the elements, 
and its bearing on the determination of atomic 


weights, leads naturally to a consideration of the 
doctrine of valeney, and Miss Freund has not omitted 
to state the attempts which have been made to re- 
present valency in terms of the electronic theory. 4 
chapter on isomerism follows, and the concluding 
chapter treats of the constitution of matter and the 
genesis of the clements. 

From this sketch it will be seen that Miss Freund 
has brought together, in a compact form, a great 
deal of interesting matter. She has quoted freely 
from the authors whose views she presents, and, on 
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with greit judgment. The werk is pra- 
fessedly a compilation, but it is a compilation by one 
who knows the subject. It would perhaps have been 
too much to expect that independent opinion on the 
many matters discussed should have been expressed, 
bat we rre at least put in possession of many views 
in an interesting and readabl« ferm. The 
should be read by cll advanced studcnts cf chemistry. 
We 


the whole, 


work 
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Index Kewensis Plantarum 


PILOTS UDG IIE NOSES. 


Phancrogamarum; Sup- 


plementunt  Secundum, nontina ct synenyma 
omninmt generum ect specicrum ab initio aunt 
MDCCCXCUL usque ad finem anni MDCCCC 
complectens. Duetu et consilio W. T. Thiselton- 
Dyer confecerunt herbarii horti regil botanici 
IKKewensis curatores. Leucocoryne-Zygostates et 
emendanda addenda. Pp. 105-204. (Oxford : 


Clarendon Press, 1905.) Price 12s. net. 
HE second and coneluding part of supplement il. 
of the ** Index Kewensis ’’ follows quickly on 
the first. This means that we now have a list of 
the names and synonyms of genera and species of 
flowering plants published from the foundation of 
binominal nomenclature to the end of 1g00—complete 
except for a serious gap in supplement i. represent- 
ing the Jast third of the alphabet for the years 188b— 
Three parts of the first supplement appeared 
igot, and November, 1903; the 
much overdue. Its delay is the 
more to be regretted as the period with which it is 
concerned was one of considerable activity in 
systematic botany, including, for example, the great 
development of the Berlin school under Dr. Engler's 
direction. It is to be hoped that the completion of 
this portion of the work, for which Kew is not re- 
sponsible, will soon be announced. 

The best way to appreciate the Kew index is to 
eall to mind the time before appearance, when 
getting at the origin of a name meant often a long 
book-hunt, and sometimes a remarkable revelation of 
the wonderful and remote places in which it was 
possible to publish names, such, for instance, as the 
Melbourne Chemist and Druggist, in which, if we 
remember rightly, some species were published by 
the late Baron von Mueller. These literary researches 
were often extremely interesting, but they were not 
botany, and a failure by some botanists to realise their 
importance often caused worry and inconvenience to 
subsequent workers. In passing, we may note a 
feature of the index to which reference was made at 
the conference on nomenclature at Vienna last June. 
It was pointed out that the list of names of genera 
which a large majority of members agreed must be 
retained, even though they were not the earliest pub- 
lished names, departed very little from the names 
recognised in the index—it might even have been 
possible to have taken the index as a starting point. 

The present number makes quite interesting read- 
ing, for it marks in a striking way the progress of 
systematic botany during the five years under con- 
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1895. 
between September, 
fourth is therefore 


its 


sideration. .\frica, especially tropical .\frica, has 
afforded much material for work, as evidenced by 
parts of the Kew Floras, the catalogue of Dr. 


Welwitsch’s Angolan plants, and other publications 
in this country; and the numerous papers on African 
botany issued from Berlin. The completion of the 
** Flora of British India “* is chronicled by numerous 
citations in various genera of grasses; and there js also 
ampl- indication of the activity of North American 
botanists in working out their flera. Here and there 
is evidence of an important monograph, as that of 
Bromeliaceae by Dr. Mez, er cf Monimiacezwe by Miss 
Perkins, in a list of new species, combinations or 
reductions. Some entries under a quaint or unfamiliar 
name form a record of antiquarian research and love 
of priority; such, for instance, are those under 
Sitanion, a name of Rafinesque which antedates the 
well known Elymus; these names are promptly re- 
duced to synonymy. It however, not always so 
easy to follow the reductions. For instance, American 
botanists seem generally agreed that Lewisia, a genus 
founded by Pursh, must be restored for certain species 
of Calandrinia; but the index quotes them only as 
synonyms, referring them back to Calandrinia. In 
looking down the columns one is struck by the large 
number of per-onal species-names, which scems to 
indicate a want of imagination on the part of some 
authors; thus nineteen out of forty-two new species 
of Polvgala, and thirteen of twenty-two of Lissochilus, 
have names recalling the person who first collected 
or was in some way or other associated with the 
plant. .\ few omissions might be noted, though that 
has probably been done already by those concerned. 
curious citation is given, under Peperomia and 
Panicum, of two species from Dr. Andrews’s Christ- 
mas Island monograph. 

In conclusion, we would express the hope that the 
rceord of the next five years, now nearly ended, may 
be available at as short an interval as possible. 
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OUR BOOK 


Sugar and the Sugar Cane. By 
Vili + 395 + XIX. (Altrincham : 
10050) seb ricesgsmoasenet 

So many effects have aleaske been ascribed by poli- 
ticilans and journalists to the Brussels Sugar Con- 
vention, that one hesitates to add to its account the 
recent large output of sugar-cane literature in_ this 
country, but there can be little doubt that the brighter 
prospects which the Convention seemed to promise 
sugar-cane planters has encouraged publication on 
this subject, and hence the issue, within the com- 
paratively short space of three years, of four books, 
in English, dealing with the cultivation of the sugar 
cane or of the production of sugar therefrom. 

There was, of course, much leeway to make up, 
since the interesting and important results achieved 
during recent years as the result of the cultural ex- 
periments carried on in British Guiana, the West 
Indies, Mauritius, Hawaii, Java, Queensland, India, 
and elsewhere were for the most part only available 
in the uninviting form of Government reports, and 
similarly there existed no general and concise account 
of the ‘improvements recently brought about in the 
; machinery used in sugar factories. 
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76 
Mr. Deerr sets out with the object of * presenting 
in one consecutive whole a gencral view of the cane 


sugar industry,’’ and it may be said at onee that he 
achieves this object fairly successfully. 
The arrangement of the volume coincides with the 


sequence of operations in the production of sugar, 


the earlier chapters dealing with such subjects 
as cane varieties, cultivation, influence of soil and 


climate, manuring and so on, and the later chapters 
with the harvesting of the cane, its transport to the 
fuetory, the extraction of the sugar, processes for the 
preparation of the commercial varieties of sugar, the 
disposal of molasses, the analysis of sugar products, 
and so on. 

The objection might be made that 
Jater chapters, notably those relating to the use of 
the polariscope, the estimation of *‘ gfucose,’’ and 
the analysis of sugar-cane products are not sufficiently 
detailed to enable a novice to carry out the operations 
described, and yet are so full as to be tedious to any- 
one merely desirous of grasping the general principles 
upon which the processes are based. 

The book will, however, be found useful by 
planters and sugar-estate managers who desire to be 
au courant with the progress made on the scientific 
side of their industry. 

The volume is well illustrated—in this connection 
particular mention may be made of the coloured 
plates showing stems of some of the principal varie- 
ties of cane the text is remarkably free from 
errors, Which i perhaps to be attributed to the fact 
that the book ‘twas seen through the press *’ by the 


some of these 


publisher, Mr. Norman Rodger. 
My Strange Pets, and other Memories of Country 


Life. By R. Bell. Pp. vit3o8. (Edinburgh : 
Blackwood and Sons, i905.) Price 6s, 
““ty is well known that the emu is a native of 


Australia, where on its vast plains they might have 
been seen in vast numbers "’ (p. 2). “The kick of 
an emu is a serious if not a dangerous one. . 
When sporting they spring up in the air, kicking side- 
ways.'’ Sentences like the above occurring elose 
together at the beginning of a volume, and followed 
later by others of the same type, make one wonder 
whether the publishers or their printers keep a proof- 
yeader on their establishments. But grammatical 
slips of this nature.are not the only faults by which 
the work is disfigured, and the classically educated 
reader will scarcely fail to experience a severe mental 
shock when he finds the statement on p. 31 that 
“*lemur,’ in the language of Madagascar, means 
“night-wandering ghost.’ 

Apart, however, from blemishes, Mr. Bell's book 
contains much interesting information with regard to 
the ways of many kinds of foreign creatures—from 
emus and rheas to jerboas and snake: an confine- 
ment, accompiunied by valuable hints as to the best 
manner of keeping them in health. The author, 
indced, claims to have been the first to breed emus 
in Seotland, and it is perhaps a little characteristic 
of his nationality to find that the experiment under- 
taken for amusement turned out a financial success. 
The subject of foreign ‘* pets ‘* forms, however, onty 
a portion of the volume, and the author records a 
number of more or Jess commonplace observations 
regarding the animals of his own country. As he 
appears to be an experienced angler, the statement 
of his disbelief in the theory that fresh-run salmon 
never habitually feed while in the rivers is worthy 
the best attention of the officials of the Scotch Salmon- 
Fishery Commission. . 

Throughout his life the author appears to have been 
‘specially interested in travelling menageries, and in 
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a chapter on this subject he reproduces a long extract 
from the Scotsman of April ro, 1872, describing the 
sule of Wombwell’s menagerie in that year. In this 
extract Wombwell is stated to have purchased the 
first rhinoceros and the first pair of giraffes ever 
imported into this country. As regards the former 
animal this statement is not strictly true, as witness 
the Indian rhinoceros described by Dr. Parsons in 
the carly days of the Royal Society. If the state- 
ment with regard to giraffes be trustworthy, the fact 
has been generally overlooked by writers, George the 
Fourth’'s giraffe, received in 1827, and the four young 
animals obtained by the London Zoological Society 
in 1536, being generally regarded as the earliest 
importations. “Wombwell's giraffes, it is stated, died 
before they were publicly exhibited. Although con- 
taining fittle that is absolutely new, the book is dis- 
tinctly readable and entertaining. Rawle 


Simple Lessons on Health fer the Use of the Young. 


By Sir Michael hoster, NoClBa inl) scales 
vii+ 114. (London: Macmillan and Co., Ltd.; 
New York: Vhe Macmillan Company, 1905.) 
Brigesis, 


Masy writers have tried their hands at the produc- 
tion of a small work which shall suitably present to 
a child’s mind those elementary facts of healthy living 
which, as now generally recognised, should form an 
essential part of education; but it must be said that 
hitherto no one has wholly succeeded. Many have 
failed from an unnecessary elaboration of scientific 
detail, and others from a faulty presentation of the 
subject-matter. 

Sir Michael Foster’. manual makes no pretence at 
covering the whole of the necessary ground. He 
makes it clear in the preface that his object is to 
show how the reasons for some of the rules which 
ought to guide us in the physical conduct of Hfe 

may be explained even to the very young. The sub- 
jects dealt with are :—fresh air, food and drink, light 
and cleanliness. The physiological basis of certain 
health principles could not be more happily expressed ; 
but as to how the individuaf can best meet his 
hygienic needs in his daily life and circumstance the 
writer has Hittle—far too little—to say. With this 
reservation it may be said that Sir Michael [Foster's 
little book is a model of what simple lessons on 
health to the young should be, and that, as an illus- 
tration of how these matters should be presented to 
young children, it is unequalled by any other book 
with which we are acquainted. For this reason, if 
for no other, all those who are likely to have the 
important duty cast upon them of instructing the 
young on these vital matters should carefully study 
its simple, clear, and wholly satisfactory method of 
treatment. 


Actualités scientifiques. By Max de Nansouty. 
365. (Paris: Schleicher Freres, 1905.) 
francs. 


Sucu a collection of short readings in French as is 
here provided will prove of service to young students 
of science who are either learning French or are 
desirous of keeping up their knowledge of the 
language by reading which will not take them far 
from their serious work in science. There are eighty- 
four popular essays, each of three or four pages, 
divided into seven groups dealing respectively with 
physics and chemistry, astronomy. and meteorology, 
electricity and its applications, agriculture, hygiene, 
psychology and physiology, and applied sciences. 

The volume may appeal to a few generat readers 
interested in popular accounts of progress in pure 
and applied science There are no ilfustrations. 


Ly. 
Price 3.50 
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LETTERS TO THE EDITOR. 


[The Editor does not hold hiniself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTURE. 
No notice is taken of anonymous communications. | 


The British Association and our Colonies. 


‘Ynat four hundred members of the British Association 
have recently visited the principal places of interest in 
South Africa, that they have been the recipients of magnifi- 
cent hospitalities, that they have read papers and discussed 
points of importance bearing upon the development of 
‘Mfrican colonies, are facts well known to the reading 
public. Although so much has been written and said about 
what the association has done, but little has been con- 
jectured as to possible outcomes from this remarkable 
excursion. To many the expedition muy appear as a 
gigantic ‘* picnic,” the members participating in which 
have had a hurried glance at Africa and have returned 
with that modicum of knowledge which is proverbially 
regarded as dangerous. lf, however, we turn to a list 
of the names of those who were members of the association 
party, and observe that it includes those of recognised 
leaders in science, literature, and in a variety of pro- 
fessions, casual conclusions of this nature are at once 
dispelled. What is realised instead is that South Africa 
has been visited by a number of specialists whose services 
are frequently retained by Governments and corporate 
bodies. No doubt these gentlemen have learned much, 
but it is difficult to imagine that they left South Africa 
without leaving some small return. Now that they are 
back in Britain it is tolerably certain that they have 
brought with them opinions bearing upon railways, mines, 
agriculture, emigration, and on other matters connected 
with the development of South Africa, all of which will 
command attention. A well known eastern country which 
sends its experts to exploit the western world attains a 
similar end by systematised departmental methods. 

The benefits of greatest importance, however, may be the 
resultant of personal and friendly relationships which have 
been established between leading men of science and prac- 
tical workers in two related conntries. These relation- 
ships should stimulate reciprocity, remove misconceptions, 
and pave the way to cooperation in various directions. 
Regarded from this point of view, it is difficult to escape 
from the conclusion that the meeting of the British 
Association in South Africa has played an important part 
in strengthening 2 union between a parent and its off- 
spring. 

Should views of this description meet favour, it remains 
for members of the British Association and others to 
consider the possibility of extending the work of such 
national importance. One method by which this might be 
attained would be the organisation of an intercolonial 
meeting of the British Association. The difficulties con- 
nected with the organisation of such a convention, say in 
London, to be supplemented by visits to various centres 
in Britain, to which representatives and visitors from over- 
sea connections should be invited, have already been in- 
formally discussed by home and colonial members of the 
British Association. They do not appear to be insuper- 
able, and it may be anticipated that such an undertaking 
weuld meet with national approval and support. 

Joun MILNE. 


The Stone Age of the Zambesi Valley, and its 
Relation in Time. 


BOVE and below the Victoria Falls stone implements 
are present in profusion, both in the river gravels on the 
highest margins of the Zambesi valley and also spread 
broadcast, along with rolled gravel, on the basalt plat- 
forms of the ancient river channel below the Victoria 
Falls. Stone implements are also found in abundance 
along the highest banks of the Zambesi below the present 
falls, at the junction of the ‘‘ desert sands"’ and the 
underlying basalts. (f use the term ‘‘ desert sands,’’ for, 
though its surfaces are now wooded, it has been deposited 
under A®olian desert conditions.) At the base of these 
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‘desert sands,’’ which form the highest margin of the 
old Zambesi valley below the present falls, and resting, 
immediately on the basalt platform, are horizontal beds 
of chalcedony, ferruginous sandstone, and quartzite sand- 
stone: these are certainly the products, and have been 
formed at the base of the ‘* desert sands.” 

These ‘' desert sands,’ which uccur on both sides of the 
Zambesi valley, | was able to examine for some distance 
below the Victoria Falls. Vhey are of considerable thick- 
ness, at places fifty, sixty, and perhaps a hundred feet in 
depth. The railway from the falls to Bulawayo passes 
through these sands, and good sections are to be met with. 
There are no stone implements, pebbles, or stone of 
any description to be found throughout their entire struc- 
ture until] we reach the very bottom, where the horizontal 
beds of chalcedony, ferruginous sandstone, &c., rest in sifu 
on the basalts. The chalcedony layer varies in thickness 
from a few inches to two feet or more. |! may here re- 
mark that the majority of the implements are made of 
chalcedony; likewise to a great extent are the pebbly 
gravels of the river, both above and below the Victoria 
Falls. Of the thousands of implements and rolled pebbles 
that T handled, very few were made of any other substance 
but the rocks that lie at the base of the ‘* desert sands,” 
and | did not find a single implement made of basalt or 
dolerite. The quarries of the prehistoric men were the 
beds that lie at the base of the ‘t desert sands,’* and when 
they were fashioning their implements along the horizon 
of the chalcedony formation there can be no doubt that the 
Zambesi was flowing at their feet, a smooth and noble 
stream, precisely as it flows now through the * desert 
sands *? above the present falls, and the basalt and dolerite 
platforms were sunk under the waters of the river. 

The evidences that the river gravels and included imple- 
ments now resting upon the basalt platforms below the 
Victoria Falls were deposited by the Zambesi when it 
flowed at a height of 400 feet or 500 feet above its present 
level are as follows :--Above the Victoria Falls, on the left 
bank of the river, neur the ferry to Livingstone I[sland, 
the river gravels are well in evidence. They consist of 
rounded pebbles of chalerdony, quartzites, and various 
other rocks; the contained implements are more or less 
water-worn, and of the same character as those in the 
gravels below the Victoria Falls. 1 took from this horizon 
implements of Paleolithic type. 

When we pass below the Victoria Falls to the Rain 
Forest, we can realise withcut doubt that the Zambesi 
once flowed over this area, and that its southern cliff must 
once have been the falls of the river. In the water-worn 
gullies of the Rain Forest implements and rounded pebbles 
are to be found of the same character as those in the 
beds above the Victoria Falls; they must have been de- 
posited there by the river when the Rain Forest area 
formed part of its bed. When we travel further down the 
course of the old river-bed we find on the platforms and 
promontories of the basalt, now croded by deep lateral 
ravines, which overlook the zigzags of the canon, where 
the Zambesi rushes 400 feet below, deposits of implement- 
bearing gravel. We cannot thercfore escape from the 
conclusion that these implements «and pebbles were de- 
posited there by the Zambesi when it flowed over these 
surfaces prior to the excavation of the chasm. From these 
surfaces I took implements some of which, if found in 
Europe, would be called typical Pal:volithic types. 

If I am correct in nty observations as to the method 
of deposition of these implements, we may be satisfied 
that an immense period of time has elapsed since Palao- 
lithic man lived on the banks of the Zambesi. We cannot 
at present measure that period by our chronological record, 
but we may be satisfied that man lived there when the 
Zambesi below the Victoria Falls flowed 500 feet above its 
present level, and before its waters had carved out through 
hard basaltic beds the wonderful chasm that now extends 
fer forty miles below the Victoria Falls. Perhaps 
geologists may in the future be able to arrive at some 
trustworthy conclusions as to the rate of retrocession of 
the falls of the Zambesi, and the carving out of its chasm, 
which would give a more or less accurate determination 
of the period when primeval man occupied the Zambesi 
valley. At present we can only say that a great lapse of 
time must have occurred; but this deduction, being based 
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on recognisable geological factors, namely, the wearing 
out of the chasm of the Zambesi and the retrocession of 
its falls, we have an advance in our positive knowledge as 
to the remote age of the Palaolithic stone implement beds 
of South Africa. HM. W. FEprs. 


Terminology in Electrophysiology. 


Taine the diagram given by Dr. Fraser Iarris (p. 5), 
all writers will agree with him that .\ is positive plate 
and negative pole, and 1 believe that the use of the word 
‘“zincative ’’ has gone some way to promoting this agrce- 
ment. 

Dr. Harris goes on to say that no loophole for confusion 
could be left if the qualifying words externally or internally 
were added, by stating, ¢.g., that is internally electro- 
positive to B and externally electronegative to B, 

I find three objections to this suggested clarification : 
(1) The expressions thus qualificd are .cumbrous, and must 


infallibly become abbreviated in current language by 
omission of the qualifying words. 
(2) The expression ** externally electronegative '’ contra- 


dicts the conventional use of the word ‘‘ electronegative ”’ 


which is attached to the plate and not to the pole. 

(3) There is no provision for the complementary qualifi- 
cation to denote that a tissue is capable of being aroused 
to electromotive action, i.e. capable of being rendered 
zincative, i.e. zincable. 

I freely admit that this convenient jargon offends the 
ear while arousing the | understanding. IT will gladly bury 
the words ‘ zincative’’? and ‘‘ zincable ’? when they have 
fully served their purpose as danger-signals that confusion 
is possible; but until we have agreed that active tissue 
shall be called ‘‘ externally or (galyanometrically negative ’ 
or ‘internally electropositive ? I do not think loopholes 
for confusion have heen closed. 1 should be satisfied with 
the old external word “‘ negative ’’ if it did not involve the 
conception of an internal ‘* propagation of a waye of 
negativity,’’ and the oecasional misstatement that a wave 
of ‘electronegativity is propagated through nerve and muscle. 
I should be glad to sav that A is electropositive to B if 
I were not convinced that the prefix ‘‘ electro ’’ would be 
oceasionally dropped to the further confusion of the reader 
accustomed to be told that A was (externally) negative. 

So that, en aticndant micttx, in order that there may he 
no confusion as to my own meaning that A is externally 
negative and internally positive, | say that A is like zinc 
or zincative. The parable, if there be parable, is intended 
to point ont and avoid a confusion, but there appears to 
be an unfortunate tendency to confuse an indication of 
confusion with an introduction of confusion. 

The physicist does not help us much. When he has 
appreciated the ambiguity ef our physiological language, 
which is of physical origin, he supposes it to be no more 
than another case of the ambiguity familiar ta us in the 
naming of accumulator poles, where, in order to avoid the 
perplexities that would arise from calling the same plate 
positive during charge and negative during discharge, the 
convention has become accepted always to call positive 
the plate that is connected with the positive pole of the 
charging battery or dynamo. 

Our trouble is that there is among physiologists nn 
accepted clear convention analngous with this convenient 
custom of miscalling the positive plate of an accumulator 
in a perfectly intelligible manner. Therefore again, when 
it seems particularly desirable to indicate seat of activity 
and direction of current internally as well as externally 
1 still say ‘“‘sincative’’ in order that there may be no 
mistake of meaning. A. D. Water. 


Boru Dr. Harris (p. 5) and Prof. MacDonald (p. 28) 
somewhat misrepresent the use by physicists of the signs 
+ and As applied to a closed circuit they are purely 
relative, each point being simultaneously positive to all 
points on one side of it and negative to all those on the 
other. The confusion arises from the fact that terms 
belonging properly to electrostatics were adopted long ago 
in describing the phenomena of the galvanic battery. 

It is impossible to define dircetion in a circle—or any 
closed circuit—with less than four points—one lying in a 
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In a circle drawn on 
the position of the 


different plane from the other three. 
paper, one of these is given, namely, 


observer behind or in front of the paper. If we put two 
cthers on the circle there is still ambiguity, for we may 
go from + to ~ in either direction, as in the armature 


coils of a dynamo; 


but with the use of three symbols the 
ambiguity vanishes. 


Thus abe, bea, cab indicate one direc- 
tion, and cba, ach, bac indicate the other. As with formule 
containing an asymmetric carbon, the enantiomorph 
given by turning the diagram over. 

In diagrams “of electric circuits some portion of the 
apparatus, either the source of E.M.F. or the place where 
it is being used, is tacitly taken as the third symbol, and 
the signs + and — put on either side of it to indicate 
which way the current flows. Dr.  Waller’s word 
‘zincative,”? to anyone who knows how zine behaves, 
indicates without possibility of crror the direction of the 
current across the region that generates it, and the elec- 
trically-minded student may trace its course thence by 
arrows, remembering that while the circuit is closed the 
teil of ‘each arrow is positive to its head, but directly the 
circuit is broken the whole of the side that ends with a 
head is positive to the whole of the side that ends with 
a feiil 

To the physicist the terminology formerly used by physio- 
logists was most confusing—in my own case it conveyed 
an entirely wrong impression until | had made an experi- 
ment with my own hands. It is most desirable that the 
anomaly should be removed, and in my opinion it may 
best be done by dropping the unsuitable terms positive and 
negative, and saying either that current flows from the 
more active to the less active part of a tissue or that the 
one is zincative to the other. GrorcE J. Burcu. 

University College, Reading, November 11. 


In 


Action of Radium Salts on Gelatin, 


Ox cnntinuing the experiments detailed in Nature of 
October 26, I found that lead and strontium salts pro- 
duced the same results upon gelatin as was the case with 


radium, but the strontium ‘* growths’? were much  Iess 
vigorous than the others. 

On considering the results, it is seen that the metals 
named are those which form insoluble sulphates, and it 


occurred to the writer that the ‘* growths’? were simply 


a precipitate of some insoluble body formed by the action 
of the salts used upon the gelatin. 

Various solutions of bonillon and gelatin were pre- 
pared, and to each were added a few drops of solution 
of radium or barium or lead salts, with the result that 
in each case a precipitate was obtained which on careful 
examination was found to consist of a sulphate, or at 
all events an insoluble compound, containing sulphur. 

The precipitate produced by the radium salt was tested 
to see whether it was in any way different from that pro- 
duced by the barium sult, but, with the exception that 
it was radio-active, it appeared to be similar in all respects. 
It was insoluble in strong acids, and gave a sulphide on 
fusion with sodium carbonate on charcoal, and qualitatively 
contained no other metal than barium. 

In making the experiments, a few drops of the gelatin 
were placed on a glass slide, and particles of radium and 
barium salts added as described in the last communication. 
The ‘‘ growths’ appeared. Some solution of barium 
nitrate or radium salt was now added to the liquefied jelly. 
The usual precipitate appeared, and this was filtered olf 
through a porous tube. The Clear jelly was naw tested 
with fadinna and other salts, and no growth could be seen 
even after seven days. 

I think this proves very conclusively what the alleged 
‘* srowths ”’ are, viz. that they are nothing more than 
finely divided precipitates of insoluble barium salts. I 
have examined these precipitates with the highest micrn- 
scopic power at my disposal, and cannot, in any case, 
perceive that there is anything of the nature of cell division 
occurring. 

Of course, many pairs of particles may be found, but 
the grouping miust be purely fortuitous. 

As there is only a limited amount of matter in the 
gelatin which can be precipitated by the radium, a con- 
centration occurs at the point of contact of the salt with 
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the gelatin, and then a slow diffusion of the remaining salt 
takes place downwards, and this might give rise to the idea 
that the thing was really growing. 
W. A. DouGias RUDGE. 
Woodbridge School, Suffolk. 


The Spectrum of the Positive Rays (Canal-Strahlen), 


In former publications (dun. d. Phys., vol. xiv., p. 524, 
1904; vol. xVi., p. 490, 1903; ‘* Die Elektrizitét in Gasen,”’ 
Leipzig, 1902, pp. 440, 457) I have expressed the opinion 
that the carrier of the line spectrum of a chemical element 
is the positive atom-ion, while, on the other hand, the band 
spectrum is due to the re-combination of positive atom-ions 
with negative electrons. From this it would follow that 
the particles of the positive rays (being positive atom-ions) 
should emit the line spectrum of the gas in which they 
are produced. Moreover, since these particles possess a | 
considerable velocity, their spectrum lines, observed in the 
direction of the rays, should have a position and breadth 
differing from the position and breadth when the 
lines are observed in a direction normal to the rays. | 
Again, since the positive rays ionise the gas traversed by 
them, re-combination of positive and negative ions must | 
take place in their path; the gas traversed by the positive 
rays must therefore emit the band spectrum, which will | 
be superposed on the line spectrum due to the positive rays 
themselves. The lines of the band spectrum) must have 
the same position whether they are observed in the direc- 
tion of the positive rays or in a direction at right angles 
to them, inasmuch as their carriers do not possess the 
velocity of the positive rays. 

1 now state briefly the results of an experimental spectro- 
graphic examination of the light emitted by a gas traversed 
by positive rays. (1) Nitrogen shows simultaneously the 
band and the line spectrum, hydrogen shows simultaneously 
the series spectrum (Ha, Hf, ..) and the many lines 
spectrum, (2) The line spectrum emitted normally to the 
positive rays and the line spectrum emitted in the direction 
ef the rays are different; the former shows in hydrogen 
sharp lines of the known wave-length, while the latter 
shows these ‘‘ stationary "' lines, and besides them, on their 
ultra-violet side, new widened lines (‘‘ displaced ’’ lines). 
(3) This displacement is greater when the velocity of the 
positive rays is greater. (4) The lines of the band spectrum 
(many lines spectrum) have the same position and breadth 
whether they are observed in the direction of the positive 
rays or in a direction at right angles to them. A full 
account of the investigation will be published shortly. 

Gottingen, November 3. J. STARK. 


Replicas of Diffraction Gratings. 


Kinpty allow me to cerrect a statement contained in 
your notice of Mr. R. J. Wallace’s replicas of diffraction 
gratings in your issue of November 2 (vol. Ixxiii. p. 21). | 

[t is there stated, as also in the .Istrophysical Journal 
from which the extract was taken, that I first flood the 
grating with oi] in my method of producing replicas. This 
1 may say | have never done except when making experi- 
ments, my procedure being exactly the same as Mr. 
Wallace’s, viz. to flood the grating direct with the clarified 
cclluloid solution, dry it in much the same way, but using 
=pecial precautions to ensure perfectly even drying, stripping 
and mounting in a similar manner to Mr. Wallace, but 
leaving out the gelatin coating, which in my opinion is 
quite unnecessary. 

I.beg to enclese you one of Mr. Wallace's first quality 
(average) replicas, kindly sent to me by him in exchange 
for one of my own, as also a couple of mine for comparison. 
Vhe great difference to be noted in their surfaces and per- 
fermance is due to the peculiarities in the surfaces of the 
criginal gratings, one of my own replicas having a bright- 
ness in the first spectrum on one side of at least four times 
that of the other, and twice that of Mr. Wallace's replica. 
_ The grating from which the very bright replica is taken 
is a “ Rowland" of 14,438 lines to the inch, and was 
formerly the property of the late Dr. Common. The 
original of the other is a very beautiful specimen of recent 
work on the Rowland engine, 15,038 lines to the inch, 
Now, whilst the latter when mounted on parallel plane glass 
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gives comparatively feeble spectra, when mounted on prisms 
{or direct-vision purposes, and tilting the prism to the 
angle required for the minimum deviation for the diffrac- 
tion spectrum, first order, the brightness approaches that 
from the ** Common” grating, whilst its much greater 
freedom from scattered light renders it very suitable for 
prominence and similar work, the dispersion being about 
equal to five 60° flint glass prisms in the centre of the 
spectrum, and decidedly greater at the red end. 

Yhis increase of brightness is, of coursc, attributable to 
the form of the grooves, less interference being produced 
under the latter condition, and this notwithstanding the 
increase in dispersion. 

It may be of interest to some to know that IJ have 
succeeded in mounting these grating films on a perfectly 
flattened ring of glass, so that, by avoiding the use ol 
glass as a base, light of very short wave-length can be 
examined by this means, cither in the one case by trans- 
mission to about A 2600 or by reflection to as low as 
A 18so, and possibly lower. (The discovery of this re- 
flective property for ultra-violet light was made by Mr. 
Morris-Airey, of the Victoria University, last year.) In 
crder to examine by reflection either a partial vacuum is 
created behind the film when mounted on a glass ring or 
the film is mounted on a concave surface, which, although 
not giving the lines of the grating their true form, gives 
very fair resolution. 

1 have also succeeded in making concave replicas prac- 
tically as perfect as plane ones, by rotating the grating 
during the drying process at such a rate that the para- 
boloidal curvature of the solution was practically the same 
as that of the grating. Anyway, the difference is so slight 
that when dry no rings can be seen on examining it by 
monochromatic light before the film is stripped from the 
grating. The difficulty of silvering these replicas satis- 
fuctorily has, however, prevented further progress, for the 
present at least. 

In justice to Mr. Wallace I ought to say that, in a reply 
to a letter from me, he states he obtained his information 
from a patent ] once took out in connection with the 
application of these grating replicas to colour photography ; 
but the method there described is not the one I have 
adopted in making my replicas. 

Tuomas THorp. 

Whitefield, near Manchester, November 6. 


Tue article referred to by Mr. Thorp was, as mentioned 
in its first two lines, simply a résumé of Mr. Wallace's 
article in the Astrophysical Journal; and the statement 
corrected by Mr. Thorp was taken from that journal. It 
may be said, however, that the three gratings sent by 
Mr. Thorp have been compared, under similar conditions, 
and the results are in full accordance with the descriptions 
given above. 

The second ‘‘ Thorp" replica (15,120 lines) is a beautiful 
specimen in appearance, having none of the mottling which 
appears on the 14.43S-line copy, but its first-order spectra 
are excelled in brightness by the first-order spectrum on 
one side of the latier, which is a similar replica to those 
that have produced such remarkably good results in eclipse 
and other observations when attached to iust an ordinary 
hand-camera or a simple modification thereof. 

Tne Writer or THE NOTICE. 


Aurora of Novembrr f5. 


Aw extraordinary aurora was seen here on November 15 
at 6 p.m., in appearance something like a ‘* stormy’ 
sunset. The lower part of the aurora was illumined with 
a bluish-green light, and had an altitude at the centre of 
about 10°. Above this, extending for a further ten er 
fifteen degrees, the sky was brilliantly illuminated with 
streamers of a rosy red colour. 1 did not wait for its 
disappearance, but at 9.30 p.m. red streamers were visible 
in the N.N.W. 

1 looked for the Leenids this morning continuously from 
1.20 to 2.35 from the vantage ground of the Dartmoor 
hills (1g00 feet). I saw only one Leonid at 2.30, but 
the moon would prevent small ones being seen. The night 
was perfectly clear. Rowtanp A. Earp. 

Buckfastleigh, 5. Devon, November 16. 
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TRAVELLING this evening between Plymouth and Exeter, 
1 pulled the screens over the light in my compartment to 
enjoy the moonlight, and was rewarded by seeing a fine 
‘lisplay of aurora borealis, which wus, I hope, witnessed 
by some other of your readers. 

“Between q p.m. and 9.30 p.m., when near Totnes, there 
was a bright flattened arch near the northern horizon, with 
white streamers rising from it at intervals, and very bright 
patches of rose-red, extending from north-east to north- 
west, and passing nearly overhead. At 9.15 one of these 
patches, on the right of the Great Bear, was a veritable 
“pillar of flame,’’ and was more remarkable because of 
its contrast to the moonlight, which was very brilliant. 

f think | am right in saying that a similar display 
has not been seen in the south of England for twenty-five 
cr thirty yeurs, and the last ‘* rose-red '’ display that 1 
can remember was in rs7o. R. Lancton Cote. 

November 15. 


GIS UR SBE RONR TIRMONVE TOVBSIS IRM MTOR 

© Junc 3, visitation day at the Royal Observatory, 

Greenwich, the editor, who is a member of the 
board of visitors, asked me to write an account of my 
rescarches on the moon for Naturk. I delayed doing 
this for a few months in order to render my account 
more complete. 

The moon's longitude contains about 150, and the 
latitude about 100, inequalities over o”.1. The argu- 
ments of these inequalities, and the mean longitude 
of the moon, require a knowledge of three angles 
connected with the moon, viz. the moon’s mean 
longitude, the mean longitude of perigec, and the 
mean longitude of the node. The other angles in- 
volved in the arguments define the position of the sun, 
plincts, the solar perigee, &c., and their values are 
to be determined from other observations than those 
fait VakLe OUTAL 

The problem that 1 have had in view, therefore, is 
to determine the values of three angles as functions 
of the time, and to give a list of some 250 inequalities 
in all as accurately as possible. 

Before the time of Newton, this was clearly the 
only way the problem of the moon’s motion could be 
attacked, only the limit worked to was then more 
nearly 500" than o’-1, Since the time of Newton, the 
method has been almost entirely abandoned. Many 
mathematicians have attempted to calculate how the 
moon ought to move; the comparison between its 
observed and theoretical course has been rough in the 
extreme. No attempt has been made to verify from 
observation the coefficients of those inequalities for 
which a theoretical value had been calculated; observ- 
ation has merely been required to furnish values for 
those constants which are theoretically arbitrary, and, 
as 1 shall show, the determination of these constants 
has often been rendered less accurate than was 
necessary by the tacit assumption that all theoretical 
terms had been accurately computed. 

My point of view, as T have said, is that which was 
necessarily the only one before the time of Newton. 
Let us consider the application of this most ancient 
of all methods to the time when no observations were 
possible except a record af eclipses. 

The two principal inequalities of the moon's longi- 
tude are 


22640" sin g+4586" sin (2D —g), 


where ¢ is the mean anomaly and D the mean 
elongation of the moon. Whenever the moon is 


either new or full, 21)=0; at such times, therefore, the 
two inequalities are indistinguishable from a single 
inequality 

22640" — 4586" 18034" sin ¢. 
The * evection, 


W 


as the smaller inequality is called, 


could evidently not have been discovered until the 
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moon was observed near its quarters; moreover, a 
correct value of the eccentricity of the moon's orbit 
could never have then been obtained. On the other 
hand, so long as the sole object of astronomers was 
to obtain places of the new and full moons it did 
not matter whether the two inequalities were separ- 
ated or not. Roughly speaking, material of a limited 
class is always good enough for generalisations con- 
fined to the same class; it is unsafe to extend the 
generalisation to a wider class, as in this instance it 
would be wrong to predict for the quarters of the 
moon from the formula 18054” sin g. 

When we have an extended series of observations 
and wish to determine whethcr a term x sin at 
runs through the errors, and, if so, to determine x, the 
theory of least squares directs us to multiply each 
error by sin af and add. But before equating 


XS sin? af= Ze sin at 


we must pause and consider whether there may not be 
some other error y sin 8f running through the observ- 
ations such that 


y3Ssin ef sin &t is not zero. 


Now an interfering term of this sort may arise in 
two ways :—(1) B may differ so little from « that 
throughout the whole series of observations the differ- 
ence between af and St does not take indiscriminately 
all values from 0° to 360°; (2) the difference between 
et and &f may be exactly equal to the mean elongation 
of the moon, in which case, since the observations 
are not uniformly distributed round the month, the 
two inequalitics are liable to be confounded, just as 
the elliptic inequality and the evection were con- 
founded in the early days of astronomy. Interference 
of the first kind can be eliminated by sufficiently 
extending the series of observations, but no amount 
of observations will obtain a correct result in the 
second case if the mathematical point is overlooked. 

As a result of attending carefully to these consider- 
ations, 1 have succeeded in obtaining practically the 
same value of the eccentricity of the moon's orbit 
from two different series of observations compared 
with two different systems of tabular places. Hansen 
and Airy have given values of the same quantity 
differing by more than one second of are. For the 
same reason, the value of the parallactic inequality 
of the moon obtained by me corresponds closely with 
the value of the solar parallax obtained in other ways. 
The consideration neglected by Airy in this case was 
the possibility of error in the tabular semi-diameter. 

1 have determined from the observations the 
coefficient of every term the coefficient of which was 
known to exceed o”1. This constitutes, as 1 have 
said, the solution of the problem of the moon, as it 
presented itself before the time of Newton. It forms, 
too, the proper basis for comparing observation with 
theory. Previously the only thing known about the 
vast majority of terms was that whereas the apparent 
errors of .Niry'’s tabular places frequently exceeded 
20”, those of Hansen's seldom differed from the mean 
of neighbouring observations by so much as 5", a 
quantity that might be attributed to errors of observy- 
ation entirely. When, however, Newcomb in 1876 
came to re-determine the value of the moon's eccen- 
tricity (in his immediate object he was not particularly 
successful owing to the neglect of the considerations 
] have just set down), he brought to light a term the 
coefficient of which is one second, and the argument 
of which was at the time unknown, The discovery 
of this term shows how unsafe it is to test the tables 
by the mere inspection of the series of errors of in- 
dividual observations. However, in all my far more 
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exhaustive search 1 only brought to light one fresh 
inequality that runs through the errors, and that is 
to all appearance due to an error in the adopted 
parallax of the moon. My analysis, however, enables 
me to say that the solution of the problem of three 
bodies, as recently completed by E. W. Brown, is 


final. This might fairly be inferred from its agree- 
ment with Hansen and Delaunay, and from the 


numerous equations of verification employed through- 
out by Brown. But on my analysis a further remark 
may be based; not only are Brown's expressions a 
correct solution of his differential equations, but those 
differential equations do really represent, with all 
necessary accuracy, the problem of three bodies as 
presented by nature. The problem has been solved. 
If in the future a method as much superior to Hill’s 
as Hill’s is to Hansen's were to be invented, it would 
no doubt be worked out numerically, but no matter 
how ingenious it might be, the test of its accuracy 
would be—does it agree with Brown ? : 

Another inference may be drawn from what I may 
call my empirical lunar theory. As the coefficients of 
solar terms are verified by Brown’s calculations with 
a probable error of about o”.04, that is presumably a 
measure of the accuracy of the constants. Moreover, 
on comparing the planetary and figure of earth terms 
with theory, larger discordances are found, especially 
in the figure of earth terms and in the Jupiter evection 
term. There is no special difficulty in obtaining these 
terms from observation; they are presumably deter- 
mined as accurately as the others. Consequently, 
appreciable errors still exist in the theoretical values 
of the figure of earth terms and the Jupiter evection 
term. 

Two suppositions of Hansen’s on which he founded 
alterations of his tables have also been disproved, a 
mechanical ellipticity of the moon and an eccentricity 
in the face that it exhibits to the earth. 

I come now to another class of investigations. The 
theory of the moon is deficient in that it does not 
explain the cause of a term of period of about 300 
years and coefficient 15” which observation shows 
to exist. This deficiency of theory is an inconvenience 
in many ways. It renders the determination of the 
>ecular acceleration of the moon, and the resulting 
measurement of tidal retardation, impossible from 
modern observations. Jt will be vears, possibly two 
centuries, before from observation alone a really 
accurate estimate of the missing term can be given, 
unless, as is much to be hoped, theory accounts for 
it in the meanwhile. This unknown term renders 
difficult also the determination of the motion of the 
node and perigee. The position of the perigee is 
found by measuring an are equal to the mean anomaly 
back from the mean position of the moon, and it is 
fairly clear that the unknown term is also an in- 
equality of the anomaly. Hence the motion of the 
anomaly contains a periodic part that it is difficult 
to allow for accurately. I have determined the motion 
of the node and perigee over a period of 150 years, 
and 1 get small differences from the theoretical values 
recently published by Brown. Possibly the cause that 
produces the term of long period also produces a 
small motion of the node and perigee. Hansen 
assumed an empirical term of 240 years’ period for 
this unknown term, but before Hansen's tables had 
been in the Nautical Almanac for twenty vears, New- 
comb found it necessary to change the period assumed 
to 273 years. Each assumption was associated with 
an argument in the hope that it would turn out to be 
the correct argument, but both in turn have been 
disproved. My own idea as to the term is that its 
period is more nearly 350 years, and I have no sugges- 
tions to make as to its argument. There are also 
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smaller terms of 40 and 7o years’ period approxi- 
mately, or possibly the errors assume a more compli- 
cated form still. The periods are so long that the 
uncertainty is great. 

The last section of my investigations deals with 
the ancient solar eclipses and the value of the secular 
accelerations. The three angles mentioned at the 
outset of this paper as requiring measurement contain 
terms proportional to the square ot the time. It is 
evident that these terms become of considerable 
importance at remote epochs. Also on their accurate 
determination depend (1) the degree of assistance that 
astronomy can extend to chronologists ; (2) a numerical 
estimate of the tidal retardation of the earth's diurnal 
rotation. 

I have succeeded in showing that the alteration of 
twwo of the secular terms renders total, or at any rate 
central, five ancient eclipses which are partial accord- 
ing to the existing tables. This may, of course, be 
an extraordinary coincidence, but it seems more 
natural to suppose that records of the eclipses have 
come down to us because they really were striking 
phenomena worth recording—in one case the account 
savs ‘fire in the midst of heaven,”’ which seems to 
indicate the corona, and therefore totality. There is 
also the further fact in favour of these corrections 
that one of them is confirmed and the other supported 
by the ancient lunar eclipses. Tt may be of interest 
to mention that the most ancient eclipse of the five 
was communicated to me from the British Museum 
after | had deduced corrections from the other four, 
and that the corrections already found satisfied the 
condition of totality for the newly discovered eclipse. 
To such an extraordinary piece of luck the words of 
Virgil seem applicable :-— 


‘‘Turne, quod optanti divom promittere nemo 
Auderet, velvenda dies en attulit ultro.”’ 


It had occurred to me to wonder whether it was 
worth while to write to the British Museum, but the 
chance seemed so small that 1 was letting the days 
slip by without doing so. 

Ancient eclipses, therefore, give an accurate 
measure of the relative distances of three points, the 
positions of the nede, the sun, and the moon. The 
next question is, ‘t Where is the equinox relatively 
to these three points?’ My first interpretation of 
my results proceeded thus :—The position of the sun 
relatively to the equinox has never been called in 
question. We may be assumed to know it. There- 
fore my calculations determine the distance ote 
node from the equinox. This view of the matter, I 
now am glad to say, was found on examination to 
be untenable. In the words of Dante, what | spun 
in October did not last until the middle of November 
(the date of the first meeting of the Royal Astro- 
nomical Society) :— 

“a mezzo novembre 
non giunge quel che tu d’ottobre fili.”’ 
Burges) “eros 


The position of the node, in fact, may be inferred 
with certainty from the gravitational calculations of 
Prof. Brown. Hence my eclipse results determine the 
position of the sun as well as of the moon. The con- 
clusion is that the sun’s motion is being accelerated. 
The most obvious hypothesis to account for this 
observed fact—it does not follow that it is the only 
hypothesis—is that the «ther has a sensible retard- 
ing effect. Jt may seem curious that the resistance 
of the ether should accelerate the earth's orbital 
motion, but that undoubtedly would be the effect. 
The total energy must be diminished, and this implies 
that the planet falls in towards the sun and conse- 
quently revolves faster in its orbit. P. H. CoweLt. 
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HE golfing world already owes a debt of grati- 

tude to Mr. Beldam for his *t Great Golfers.” 
This companion yolume, setting forth on the same 
lines the styles of play of our greatest crickcters, 
cannot fail to appeal strongly to all lovers of the 
most English of our national games. The method 
adopted here is identical with that 
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trates some essential part of a particular stroke, it 
is not possible to choose for reproduction any that 
might be regarded as representative. W. G. Grace, 
for example, is shown in twenty-six different atti- 
tudes, and all have some lesson to tell. In the 
photograph reproduced we have the finish of an on- 
drive, in which the turn of the body has aided power- 
fully in giving full effect to the stroke. The eyes are 


of the earlier book. Euch of the 
many batsmen pictured has been 
photographed in) one or more 
characteristic attitudes before, dur- 
ing, or after the striking of the 
ball, and after a careful study of 
every picture Mr. Fry has— sct 
down his own interpretation for 
the guidance of the reader. No 
better guide could have been got, 
for among the great cricketers of 
our day Mr. Fry stands conspicu- 
ous as one who has studied the 
art of cricket with phenomenal 
success. 

The book is divided into two 
parts. In part i. (individualities) 
close on 300 photographs are given 
of eighteen of our best known 
batsmen, including Grace, Ranjit- 
sinhji, Trumper, ry, Hill, Jack- 
son, Duff, MacLaren, and so on. 
In part ii. (strokes illustrated) the 
various kinds of recognised strokes 
are systematically discussed and 
illustrated by photographs of other 
great batsmen. There is, of 
course, a good deal of repetition 
of the same ideas in the letterpress 
of these two parts, but each has 
its own value. In the one case it 
is the individual batsman whose 
pose and actions are being 
studied; in the other it is the kind 
of stroke which is the object of 
discussion, and this is helped out 
by an appeal to the example of 
a number of different cricketers. 
The volume ends with a short but 
very practical and interesting 
chapter upon the art of timing 
with the eamera. We learn that 
the operator sometimes used a 
finger release of the shutter and 
sometimes an electric. The latter 
method enabled Mr. Beldam to 
act, in same cases, both as bowler 
and photographer. The requisites 
for good work of this kind are 


complete knowledge of the me- 
chanism and capabilities of the 
camera, thorough acquaintance 


with the game itself. and a dcli- 
eacy of judgment which must be 


partly inborn and strongly de- 
veloped by practice. We are not 
told what proportion of photo- 
graphs taken were failures, but the beauty and 
clearness of the 600 here shown prove that Mr. 


Beldam is a master hand in the art of taking action- 
photographs. 
Where almost every picture is admirable, and jllus- 
1 “Great Ratsmen, their Methods at a Glance.” Ry G. W. Beldam and 


C RB, Fry. Pp. xiv+716: illustrated by 609 Action-photographs. (London : 
Macmillan and Co., Ltd., 1905) Price 215. ner. ea 
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Fig. 1.—W. G. Grace—Finish of an On-drive. 


still looking at the spot where the ball was when it 
was struck. The whole series of photographs proves 
that all great batsmen follow the ball with their eve 
right up to the moment of striking. It is this which 
gives precision, just as in golf, 

Ranjitsinhji is figured in twenty photographs, and 
it is in the comparison of these with the attitudes of 
other cricketers that the limitations of the method of 


77 


NOVEMBER 23, 


1405 | 


Ee Oe 


yo 
33 


instantaneous photography appear. Except in a few 
cases there is no appreciable difference between his 
attitudes and those of others; the characteristic style 
of Ranjitsinhji depends upon the rapidity of the 
successive movements which go to make the complete 
stroke, and this is necessarily lost in the momentary 
picture. One very characteristic poise of body is 
given in the eighteenth of the scries of pictures of 
the Indian cricketer. Here we have the finish of the 
well known leg-glanee. To quote from Mr. Fry's 


Fic. 2.—K. S Ranj-tsinbji—Finisn of the Leg-plance. 


description :—‘' the unique part of the stroke is the 
foot work . . . the left foot is moved across right in 
front of the wicket, passing immediately across the 
right. The body from the hips upwards is twisted 
round towards the leg-side. The bat, at the instant 
it meets the ball, is perfectly upright just in front of 
the left knee. Playing this stroke in this way would 
he impossible for anyone less supple and less quick 
than Ranjitsinhji.”’ 

This is not the place for discussing in any detail 
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the many different kinds of strokes recognised in 
cricket, though a good deal might be spoken regard- 
ing the dynamical principles underlying some of the 
methods indicated. For example, the lowering of the 
grip of the right hand in defensive strokes, as when 
the player plays back, is the obvious way of getting 
a more powerful couple to act on the bat and prevent 
it being rotated by the impulse of the ball. The 
player probably does not think of it in that way, but 
by experience he has found it to be the most effective 
method. The important distinction 
between wrist play and arm play ts 
referred to again and again, and 
the value of wrist play insisted upon 
with great incisiveness. It seems to 
us, however, that Mr. Iry occasion- 
ally directs attention to evidence of 
powerful wrist play in certain atti- 
tudes where, strictly speaking, it 


docs not to any marked degree 
exist. To bring out our meaning 


more precisely, Ict us suppose the 
batsman is taking his stand at the 
wicket. His first position with the 
bat resting in the block hole and his 
eyes looking towards the bowler 
gives him such a stance that when 
he rises upright with the bat droop- 
ing easily in front of him the face 
of the bat is directed straight to- 
wards the bowler. This is the zero 
position through whieh the bat will 
swing with its faee always properly 
oriented. If he lifts both arms at 
the same rate by a rotation about a 
horizontal axis parallel to a line 
through the shoulders, the face of 
the bat will still look in the same 
direction; but if he moves the arms 
in any other way the conditions of 
the geometrical constraint imposed 
by the grip of the hands on_ the 
handle will necessitate a combined 
rotational and translational motion. 
.et anyone with bat in hand try to 
shape for a drive or a cut and en- 
deavour at the same time to prevent 
the bat rotating round its own axis 
of figure, and he will find himself 
forced into the most awkward and 
constrained of attitudes. In the de- 
scription of plate xxii., showing 
Grace preparing for the on-drive 
the finish of which we have repro- 
duced, the last sentence reads thus: 
“Tf you study the turn of his bat 
you will see that in order to bring 
the face of the bat against the ball 
he must put in a pronounced turn 
of the wrist.’ The truth is that if 
the right elbow is kept down the 
bat must take the position shown, 
and the accompanying turn of the 


wrists is slight, involuntary, and 
natural, and mainly in the Jeft wrist. in plate 


xxiii., reproduced above, the geometrical conditions 
of constraint compel a rotation of the bat round its 
axis in the opposite direction. Let anyone go through 
the motions slowly with the initial and final atti- 
tudes as shown in these two plates, and he will find 
the bat take the positions pictured passing through 
the zero position with face looking front, and through 


the whole motion he will not be sensible of any wrist 


action at all. The coordinated but geometrically 
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complex movements ol arms .nd body give to ie Yue British Medical Journal announces that the next 


hat held by the two hands a complex screw motion 
which may approximately be described as a rotation 
about an oblique axis outside the bat altogether. 
Plate ii. of L. C. H. Palairet’s series, showing his 
second position, is a perfect illustration of the remarks 
just made; with the attitude of hody and arms as 
given it would be impossible for the bat to have any 
other position without an unnatural turn of the wrists. 

The effect of the true wrist-action is well described 
in the later part of the book. It is as effective in 
cricket as in golf, bringing into play a rapid acceler- 
ation just at the instant of impact. Jt is at the 
foundation of all graceful batting. As Mr. Fry well 
remarks, ‘* wrist-worl: is the chief secret of a versatile, 
neat and effective style.” 

The book is full of a great variety of most interest- 
ing and instructive points. Those among us whose 
cricket is a memory will almost wish they were 
twenty or thirty vears vounger if onlv for the chance 
of testing the soundness of the teaching of Messrs. 
Beldam and Fry's remarkable volume; while the 
youthful devotee eager to improve himself in the most 
attractive part of our national sport will get many 
valuable hints from a careful perusal of its pages 
and study of its pictures. CyGIs 
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Tur council of the Royal Meteorological Society has 
awarded the Symons gold medal to Lieut.-General Sir 
Richard Strachey, G.C.S.1., F.R.S., in recognition of the 
which he has done in connection with 
meteorological science. The medal will be presented at the 
annual meeting of the on January 17, 
igo6. 


valuable work 


general society 


Tie suggestion made by Prof. Milne in our 
spondence columns this week, that an intercolonial meet- 
ing of the British Association should be held in J.ondon, 
worthy of consideration. Such a conference of 
representatives of science in British dominions beyond the 
seas and at home would strengthen the bond of union 
existing between them, and do something to coordinate 
the intellectual forces of our Empire. Jt is essential that 
men of science widely separated from one another should 
have opportunities of exchanging opinions upon investi- 
gaticns and results in which they are interested; and the 
advantages of such conventions are felt long after the 
mectings have ended. It is probable that Prof. Milne’s 
proposal will meet with the approval of members of the 
association engaged in scientific work. 


COnne= 


is well 


Memsers of the British Association who recently visited 
the Victoria Falls will be interested to learn that the small 
herd of hippopotami that frequents the islands above the 
Falls, and adds substantially to the attractions of the place, 
has again become troublesome. Apparently the animals 
have been irritated by the increasing traflic on the Zambesi; 
for a note in South Africa of November 18 states that 
several boats have been upset, causing one fatality and 
sevcral narrow escapes. ‘* Hippo, from any sentimental 
point of view,” it is remarked, ‘* are hardly the sort of 
things to be preserved as pets on a portion of the river 
where there is constant traffic, and it is to be hoped that 
every effort will be made to exterminate them before more 
serious accidents occur. . . . Those desirous of seeing the 
hippo in their natural haunts should find some more 
solitary spot where there is less danger to human life.” 
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meeting of the German Society of Experimental Psychology 
will be held at Wiirzburg on April 10-13, 1906. Reports 
will be presented on the following subjects :—-(1) The rela- 
tions between experimental phonetics and psychology (by 
E. Krueger); (2) experimental cesthetics (by O. WKuelpe); 
(3) the psychology of reading (by F. Schumiunn); and 
psyehiatry and individual psychology (by R. Sommer). 


Tue account of the surveying work connected with the 
construction of the Simplon Tunnel, in Nature of 
November 9 (p. 30), may be supplemented by the following 
final results, which have just been asecrtained ind are de- 
seribed in the Times of November 18 by Mr. Francis Fox. 
The actual measurements are as follows: The Iength of 
the tunnel, which is 123 miles, proves to be greater by 
3 The levels of the two galleries were within 
32 inches of one another. As regards direction, the axis 
of the tunnel, driven from the north end, deviated 
4 1-3 inches towards the west, whilst the line driven from 
the south end deviated 3 2-3 inches towards the cast; con- 
sequently the greatest divergence from the true line was 
4 1-3 Inches, which is well within the calculated probable 
crror. 


1 inches. 
1 


5 


A Times correspondent gives in the issue of November 20 
a graphic description of the means taken to stamp out 
yellow fever in Panama. The first cases of the disease 
were concealed, and it was not until a serious epidemic 
was in progress that President Roosevelt, on his own 
initiative, Congress having refused to aid him, appointed 
Judge Magoon to Panama as Resident Governor of the 
canal zone with autocratic power. The prevalence of fever 
was bad enough, but the demoralisation of public spirit 
in the American Governor Magoon 
found that, while some in utter panic were fleeing from 
the isthmus as a plague-spot, others had fallen into a state 
of cynical bravado. They professed contempt for the 
mosquito thecry of disease dissemination, and refused to 
obey the preventive rules which had been formulated. 
They took a boastful delight in exposing themselves to 
mosquito bites, and tore holes in the netting which had 
been placed over the windows of the office buildings and 
hotels. The Governor soon changed all this, expressed his 
own fear of the disease, insisted that the evidence of the 
transference of the disease by mosquitoes was overwhelm- 
ing, and arranged for the fumigation of every building in 
the city. Medical inspectors were also appointed who 
daily examined every inhabitant. The effect cf these 
measures is shown by the figures of the incidence of the 
disease :—in May there were 38 cases; in June 62 cases; 
in July, after the institution of these measures, 42 cases; 
in August 27 cases; in September 6 cases; and since then 
not a single case, althcugh a reward of 50 dollars, gold, 
has been offered for a notification. 


colony wus worse. 


Mr. C. O. Stevens, writing from Bradfield, Reading, 
states that on Friday last, November 17, widespread 
attention was attracted and curiosity aroused by sounds 
as of heavy-gun practice and rifle firing that made them- 
selves felt, as well as heard, in the neighbourhood for- 
miles around. They occurred, on and off, from about 
11.30 a.m. until 4 p.m. 


To the Irish Fisherics Board we are indebted for a copy 
of the first instalment of a list of the marine copepod 
crustaceans of Ireland, by Mr. J. Pearson, published as 
No. 3 of “‘ Scientific Investigations *”? for 1904. The author 
states that previous students have mainly confined their 
investigations to the pelagic types, and that consequently 
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much remains to be ascertained concerning the parasitic 
and bottom-dwelling forms. The present section deals with 
littoral types and those infesting fish. 


Ix the report of the council of the Natural History 
Society of Northumberland, Durham, and Newcastle- 
upon-Tyne, attention is directed to the important work 
which has been recently accomplished in the matter of 
scientific publications. Unfortunately, this has somewhat 
crippled the society’s resources, and unless additional sup- 
port be accorded a pause must be made in the good work. 
It is estimated that the total number of visitors to the 
society’s museum during the year will be about 17,000. 


Tue October issue of the Ent contains some beautiful 
photographic illustrations of the haunts and nests of the 
Australian lyre-bird, as well as of the bird itself. It is, 
however, sad to learn that, in the opinion of Mr. Nitson, 
the author of the accompanying notes, the lyre-bird is 
destined to disappear ere long from the Victorian bush 
unléss it develops the habit of nesting in trees, as is 
occasionally its practice at the present time. The main 
persecutor is the European fox, which has been introduced 
with only too much success into its haunts. In South 
Gippsland, on the other hand, man is the criminal, and 
breech-loaders, forest spoliation, and bush-fires will, it is 
thought, before long complete their fell work, and render 
the Iyre-bird unknown in a district formerly 
occurred in thousands. A supplement to this issue contains 


where it 


a useful ‘‘ key ’’ to the birds of Australia drawn up by 
Mr. A, C. Campbell on the ‘‘ dichotomous” plan, that 
is ta say, by according two contrasting diagnostic 


characters to each species. 


We regret to have to record the death of that eminent 
French naturalist Jean Frédéric Emile Oustalet, of whom 
a brief obituary notice is published in a recent issue of 
La Nature, to which journal the departed zoologist was a 
constant contributor. Born at Montbéliard on August 24, 
1844, Oustalet passed the whole of his scientific career in 
the service of the Paris Museum, which he entered as 
an assistant in 1875. In August, 1900, he became pro- 
fessor of ‘‘mammalogy,’’ with special charge of the 
menagerie, and co-director of the Ecole des Hautes Etudes. 
He died ‘‘in harness’’ at St. Cast (Cétes du Nord) on 
October 26. The laureate of the Institute of France in 
1877, Mr. Oustalet was secretary to the committee for 
ornithological investigations, and president of the Ornith- 
ological Congress in 1900. He was a Chevalier of the 
Legion of Honour, and had likewise received decorations 
from other countries. Among his more important works 
may be cited ‘‘ Recherches sur les Insectes fossiles,’’ 
*““ Monographies des Mégapodes,’’ and ‘‘ Les Oiseaux de 
la Chine.” 


THe Journal of the Royal Sanitary Institute for 
November (xxvi., No. 10) contains an address by the Duke 
of Northumberland on the occasion of the opening of the 
new hospital for infections diseases at Newburn; Prof. 
Kenwood’s address on the public health delivered at the 
opening of the medical session at University College; par- 
ticulars of modet cottages at Earswich, York, by Mr. 
Appleton; and a discussion on aspects of the pure milk 
question, together with notes, reviews, &c. 


Tue Michigan State Agricultural College Experiment 
Station has issued two useful Bulletins (June). No. 229 
details interesting observations by Mr. Marshall on the 
associative action of bacteria in the souring of milk. Ex- 
periments prove that the activity of lactic acid-forming 
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bacteria may be much increased by admixture with another 
bacterium which itself does not produce lactic acid. In 
No. 230 Mr. Sackett describes several bacterial diseases of 
plants prevalent in Michigan, viz. pear blight, bacteriosis 
of beans, black rot of cabbage, wilt of cucumber, soft 
rot of sugar beet, and blight of Irish potato, tomato, and 
egg-plant. 


Ix the lrkiv for Botanik (vol. v., No. 3) Dr. J. Eriksson 
takes up the subject of the origin and spread of rust 
diseases in plants to combat the views of Klebahn, 
Marshall Ward, and others. Criticising the argument that 
the uredo-stage can carry infection through a severe winter, 
he lays stress on the want of proportion between the de- 
velopment in autumn and the intensity of the diseasc in 
the following summier. 


As the first of a series of articles to appear in the Indian 
Forester on Indian forest fungi, Mr. E. J. Butler describes 
a trichosporium disease observed in Casuarina plantations ; 
the fungus spreads through the cambium and ruptures the 
bark. Considerable interest attaches to the notes by Mr. 
F. B. Manson on the preparation and sale of rubber grown 
on the rubber plantation at Mergui, from which it is 
evident that good Para can be produced in Lower Burma. 


IN a small brochure (‘' Die Lichtentwickelung in den 
Pflanzen’) Prof. H. Molisch deals with the subject of 
light emission by plants. The production of light is con- 
fined to fungi, bacteria, and Peridinez in the plant world. 
Prof. Molisch determined that the luminosity of meat is 
caused by a hacterium, and showed that the bacterium 
can generally be produced in a few days by partially 
immersing a piece of meat in brine. The emission of light 
from wood has been traced to the same source, and 
similarly decaying leaves of oak and beech may become 
luminous. The connection between nutrition, growth, 
and luminosity has been studied by Beijerinck. As to the 
teleological factor in the production of light, little is known 
except that it is an oxidation process; Prof. Molisch 
postulates a substance, photogen, that produces light waves 
in the presence of oxygen. 


A SCHEME of no little interest, and worthy of generous 
support, has been initiated by the Midland Reafforesting 
Association for planting trees on the spoil banks in the 
black country. Anyone who has traverscd the road from 
Wolverhampton to Dudley by way of Gornal will have 
realised something of the former beauty of this district. 
The object of the association is to prove that plantations 
are still feasible on the unsightly pit-mounds that cover the 


land. Last autumn a six-acre plot was planted at Wednes- 
bury and a small model plantation was formed at Old 
Hill. The extension of the work that is now in progress 


makes it necessary to employ a paid organising secretary. 
To provide funds for this purpose, and to obtain a larger 
balance than is at present available as working capital, Sir 
Oliver Lodge, the president of the association, is appealing 
for contributions. The honorary secretary is Mr. P. E. 
Martineau, Bentley Heath, Knowle, Warwickshire. 


SEVERAL interesting memoirs have been issued by the 
Geological Survey of Queensland. One of the most 
valuable of these is a general index (Publication No. 197) 
to the various reports issued by the survey (Nos. 177 to 
196), compiled by Mr. Russell Dixon. In Publication 
No. 196 Mr. B. Dunstan gives notes on the gold deposits 
near Mount Ubi, on the iron ore of Mount Lucy, on test- 
ing samples for prospectors, on monazite in Queensland, 
on a soil survey for Queensland, on boring for coal near 
Townsville, and on the testing of Queensland coals. He 
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also gives some mincralogical notes on agate pebbles occur- 
ring in abundance on the surface of decomposed basalt at 
Little River, on penetration-twin erystals of gypsum from 
Eukalunds, on tellurides of gold, silver, and lead (hessite 
and altaite) frum Gympie, and on calcite crystals with 
pyrites inclusions from Golden Gate, Croydon. In Publi- 
cation No. 198 Mr. Lionel C. Ball describes the occurrence 
of gold, ylatinum, tinstone, und monazite in the beach 
the scuth of Queensland. The 
obtained inditate that this is a favourable field for the use 
of a dredger. In Publication No. 199 Mr. Lionel C. Ball 
gives a preliminary report on the recent discovery of gold 
aut Oaks View, near Rockhampton. The ore is a soft 
ferruginous material resulting from the alteration of an 
original serpentine. In Publication No, 200 Mr. Walter 1B 
Cameron deseribes the central Queensland (Dawson- 
Mackenzie) Coal-emeasures. ‘he coul is of permo-Carben- 
iferous age, and a promising forecast is given of the great 
resources of this portion of Queensland in high-class steam- 


sands on coust results 


coul. 


Tne pretty and well known lecture experiment showing 
the alternations between longitudinal and torsional oscilla- 
tions in a suspended spiral spring carrying a weight was 
described by Wilberforce in 1894. In the Festschrift com- 
memorative of the seventieth birthday of Adolf Wullner 
(Leipzig: B. G. Teubner, 1905) Prof, A. Sommerfeld de- 
scribes some further experiments with spiral springs and 
discusses their use in the determination of Poisson's ratio. 
The following methods ure distinguished :—statical observ- 
ations, observations of the scpurate oscillation periods, con- 
struction and measurement of the Lissajou curves, deter- 
mination of the conditions of resonance. 


ix the Jrkiv for mathematics, astronomy, and physics 
cf the Swedish Academy, Mr. W. Walfrid Ekman gives an 
investigation (in I¢nglish) on the influence of the earth’s 
rotation on occun currents. It had been observed by Dr. 
Nansen on the Fram that the drift; produced by a given 
wind did not follow the wind's direction, but deviated 
some 20°-40° to the right, and au mathematical investi- 
gation by the writer of the present paper showed how this 
deviation could be accounted for by 
In the present 


rotation. 
taken of the 
influence of continents and of neighbouring currents. The 
calculations show the existence of a surface current tend- 
ing somewhat to follow the shore lines, but deviating 45° 
from the direction of the wind in the absence of boundaries, 
a midwater current with a velocity almost uniform and 
parallel to the coust, lastly a bettom current compensating 
for the flow of water towards or from the land in the 
surface current. 


the earth's 
communication account is 


THe Popular Science Monthly for November contains a 
note by Prof. Mansfield Merriman on the *‘ cattle problem "’ 
of Archimedes. ‘This problem oceurs in the ferm of a 
poem of forty-four lines in a manuscript in the library of 
Wolfenbiittel, and it was bronght into notice by Lessing 
shortly after his appointment as librarian there in 1769. 
The problem consists, in the first place, in determining the 
total number of cattle grazing on the plain of Sicily, 
divided into white, black, dappled, and yellow bulls and 
cows, from seven equations of condition connecting the 
numbers in the eight various categories. The problem 
in this form is but a further rider imposes 
the additional that the number of white and 
black bulls shall be a square number, and the number of 
duppled and yellow bulls a triangular number. Amthor 
showed in i880 that numbers satisfying these conditions 
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could be found, but instead of the tetal number represent- 
ing a possible herd of cattle, it would consist of no less 
than 206,545 digits. Finally, in 1889 Mr. A. HH. Bell, in 
with two other mathematicians, begun the 
work of sclution, and in the course of four vears dceter- 
mined the first thirty or thirty-one and the last twelve 
digits of the actual numbers. It is, however, pointed out 
that to determine all the 206,545 digits would occupy @ 
thousand men for a thousand yveurs. 


conjunction 


EN) Noeee2. sal) “Xiao the 
W. W. Strong, of the Dickinson College, Carlisle (Raa 
describes the obtained from a series of exper!- 
merts on the spectrum of the magnesium spark under 
various The spectra were photographed with 
a g-inch Rowland grating having 14,400 lines to the inch. 
Using magnesium he found that the “ principal 
series? lines (AA 2802 and 2795) and the line at A 2552 
were reversed in the end-on positions, but if a copper or 
iron pole were substituted for one of the magnesium poles, 
and the remaining magnesium pole was placed away from 
the slit, the reversals did not occur. 


\strophystcal Journal Mr. 
results 
conditions. 


poles, 


This seems to indicate 
that the reversals are caused by the surrounding vapour 
of magnesium, and, to prove this, the spark was made 
to pass between an iron and a magnesium pole through 
x fine hole. For holes of less than o-5 mm. in diameter 
this ° reversing layer ‘’ was entirely cut off, and the spec- 
trum of the spark between the hole and the iron pole 
never showed reversal. Other results, in connection 
with other lines, were also obtained, but an attempt to gct 
a measurable‘! Doppler’ effect was defeated by the diffuse 
nature of the lines. 


any 


Tue Journal of the Meteorological Society of Japan for 
June Jast contains several useful articles, including one (in 
Japanese) by 1. Ilattori on oyster development and meteor- 
ological conditions, and notes on the climate of the Bonin 
Islands (in English) by T. Okada. In the summer of 
i901 a station was established by the Tokio Meteorological 
Office at Peel Island, one of the largest of the group; the 
station is situated inw@laty 27° 5° Ni cindMlongemmcts cuitamis 
In addition to the automatic records, observations have 
been regularly made at 10h. a.m. and 2h. p.m., and the 
results are published for the years 1902-4. The principal 
facts relating to this isolated Pacific station may be 
interesting to some of our readers. The mean annual 
temperature is 71°-8, the mean monthly maximum being 
79°-5, in August, and the minimum 61°-5, in January; the 
highest temperature recorded was q1°-4, in September, and 
the lowest 45°-5, in February ; no frost or snowfall has been 
recorded, and vegetation is astonishingly luxuriant. North- 
westerly winds blow almost constantly from December to 
February, inclusive; the easterly monsoon prevails from 
July to October, inclusive. Vhe rainy seasons are June 
and the driest months April 
January; the total annual rainfall is about 54 inches, and, 


ant September, are and 


on an average, there ure 147 rainy days in a year. The 
mean annual relative humidity is 75 per cent. 
In the October number of the Journal de Physique 


M. H. Buisson gives particulars of a new determination 
of the mass of a cubic decimetre of pure water. The 
author criticises the usual method of determining the 
volume of a solid by measurement of the linear dimensions ; 
in his experiments two parallelepipeds of quartz, almost 
cubes, of four and five centimetres edge were used, their 
densities, and hence their volumes, being determined by 
the hydrostatic method, after correcting all the data to 
0° C. The geometrical dimensions of the cubes were then 
ascertained by two distinet opticul methods based on the 


NovEMBER 23, 1905] 


WAL ORE 


principle of interference. By a comparison of the two sets 
of values, the ratio ef the litre to the cubic decimetre was 
found in two determinations to be 1-000026 and 1-000029 
respectively. The error on the kilogram is thus +26 to 
+29 milligrams. 

Messrs. SWAN SONNENSCHEIN AND Co., LTp., have pub- 
lished a third edition of *t Sanatoria for Consumptives,” 
by Dr. F. Rufenacht Walters. The beok, the frst edition 
ef which was reviewed in Nature fer July 6, 1899 (vel. 
Ix. p. 221), gives a critical and detailed description, together 
with an exposition, of the open-air or hygienic treatment 
of phthisis. 

Dr. Il. C. Vocer, directcr cf the Astrophysical Obsery- 
atory at Potsdam, has cdited the third edition of Newcomb- 
Engelmann’s ** Pepuliire Astrenomie,’* published by Mr. 
W. Engelmann, Leipzig. Many additions have been made, 
both to the text and illustrations, particularly in the see- 
tions devoted to spectrum photometry, photo- 
graphy, and cther branches of astrophysics ; and the whole 
work has been satisfactorily revised. Short biographies of 
deceased astronomers from Thales to arranged 
according to their vears of birth, are given near the end 
of the volume. 

We have received from Mr. H. RK. Lewis, 136 Gower 
Street, W.C., a copy of No. 23 of his Quarterly List of 
additions to the circulating library. The list contains 
more than 100 titles, and includes several important new 
books and new editions on the various subjects covered 
by the library. There are brief notes to most of the books 
which, while not pretending to give the subscriber an 
exact idea of the book, enable an opinion to be formed 
on its general scope. On looking through the books in- 
cluded we notice that, since the first number appeared, 
considerable extension in the scope of the library has taken 
place. The library has long known as a 
medium for the supply of medical literature, and the 
inclusion of all branches of technological and general 
scientific books, commenced some two or three years ago, 
should add to its value. 
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Discovery or a Comet, 1905b.—A telegram from the 
Kiel Centralstelle announces the discovery of a comet by 
M. Schaer at Geneva on November 17. At Sh. 7-8m. 
(MI.T. Geneva) the position of the comet was 

Reaw 4h. 22m, s2s., dec. = +50. 
The apparent daily movement of this object is given as 
54° in R.A. (f.¢. 3h. 36m.) and —1° in declination. 

A second telegram from the same source announces that 
the comet was observed at Bamberg on November 18-075. 
The position, at Gh. 50-6m. (Bamberg M.T.), was 

R.A.=oh. 58m. 19-5s., dec. = +80° yo! 5". 
It thus appears that this object was first seen near to 
Polaris, and is now travelling quickly down through 
Cepheus towards Cassicpeia, 

Nova AQguita No. 2.—The results of «a number of 
observations of Nova Aquilke are recorded in No. 4052 of 
the Astronomusche Nachrichten. 

On September 29 Prof. Wolf recorded the magnitude 
of the Nova as 9-6-9-7, which indicated scarcely any 
decrease in the brightness since September 17. 

A photograph, taken on October 16 with fifty-six 
minutes’ exposure, showed, however, that the Nova's 
magnitude had decreased to 10-8, that is to say, it had 
fallen about 1-2 magnitudes in seventeen days. On this 
photograph the image of the Nova is surrounded by a 
faint uneven halo 1’ or 2/ in diameter. 


Tue Textn Satectite oF SaturN.—No. 9, vol. liii., of 
the tlarvard College Observatory Annals contains an 


account, by Prof. W. H. Pickering, of the discovery of j 


Saturn’s tenth satellite, to which the name Themis has 
been allotted. 
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So far no variation of the satellite’s brightness has been 


detected, its magnitude remaining constant at about 17-5. 
As this magnitude is bevond the power of existing tele- 


scopes, the satellite can never be observed visually until 
more powerful instruments are available. The probable 
diameter of Themis is about 38 miles; the orbit. of the 


satellite is inclined about 3a°-1 ta the ecliptic, and its 
eccentricity ard semi-major axis are about 023 ard 
gno,a00 mites respectively. The period of revoluticn is 


2085 davs. As the cbservational data are, as vet, so few, 
all the abeve valucs are to be considered as only approxi- 
mate. A drawing accompanying the description represents 
the crbit diagrammatically. 

Owing to its great eccentricity, the orbit of Themis 
crosses the crbits of both Hyperion and Titan, and, when 
near ta these bodies, the newly discovered satellite must 
suffer enormous perturbations, the results af which are 
discussed in Prof. Pickering’s paper. 


Tne Evoturioxn oF 1k Sori Sy¥s1EM.—Another 
alternative to Laplace's theory of the formation of plane- 
tary systems is suggested in an article by Mr. F. R. 
Moulton, of Chicago University, in the Astrophysical 
fournal for October. In 1900 this writer and Prof. TV. C. 
Chamberlin examined the older hypothesis from the 
dynamical standpoint, and found so many conelusive con- 
tradictions us to lead them ta abandon it. 

The theory new suggested supposes that the planets and 
their satellites have been formed around primitive nuclei 
of considerable dimensions existing in a spiral nebula 
prcbably similar to these which Prof. Keeler showed to 
be many times more numerous than all the nebula of 
other types. 

The growth of each nucleus was caused by the gradual 
accretion of smaller masses, and the method of this 
growth which is suggested accounts for all the different 
types of bodies now found in the solar system, and for 
their present motions and velocities, on dynamical 
principles. ; 

The criginal spiral nebula is supposed to have been 
formed by the near approach of another star to the body 
which is now our sun. This exterior attraction set up 
tides in the scolar matter, and, being continued, actually 
caused immense masses to be ejected and drawn out into 
the spiral form. On this assumption the spiral would 
emerge from the central nucleus in two directions, on 
opposite sides, and this is the form generally shown on 
photographs cf such nebula. 

Mr. Moulton's paper considers at length the explanation, 
on this hypothesis, of the existing conditions, and a fuller 
exposition of the theory is promised in a new work which 
is to be published shortly. 


CaTALOGUE OF VARTABLE STARS.—No. 7, vol. liti., of the 
Harvard College Observatory Annals contains a second 
supplement to the provisional catalogue of variable stars 
which was issued in a previous volume of the Annals. 
The original intention of the Harvard authorities was to 
publish a supplement, similar to the one issued in 1903, 
every five years, but the large number of variables recently 
discovered renders a change of plan necessary. More than 
4yno variables are included in the present supplement, many 
of them belonging to the nebulous regions investigated by 
Miss Leavitt. 

During 1904 the number of variable stars was increased 
by 503, of which 431 were discovered photographically at 
Harvard. Vhe card-catalogue of variables which is being 
compiled at Harvard now comprises about thirty-five 
thousand cards. 


Star CALENDAR FoR 1906.—We have received a copy of 
a very useful star calendar compiled by [H.P.H.], and 
published by Messrs. Hirschfeld Bros. The calendar 
consists of four cards designed to hang on the wall for 
ready reference. Each card contains the ordinary date- 
calendar for the quarter, a table showing the positions of 
the planets in regard to the constellations, and a star map 
so marked that the constellations and stars which may be 
observed on any evening during the quarter, may be 
instantly recognised by their relative positions in regard 
to the cardinal points and to the zenith. The price of the 
calendar is Is. net. 
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HE new museum and laboratories of zoology of the 
University of Liverpool were opened on Saturday last, 
November 18, by the Earl of Onslow, formerly President 
of the Board of Agriculture and Fisheries, and now chair- 
man of committees of the House ot Lords. 

The history of the department of zoology at Liverpvol 
and the character of the new buildings are described in 
a pamphlet issued by the university, and abridged at the 
end of this record of the opening ceremony. 

Preparatory to the actual ceremony of inauguration at 
the new building, there was a large gathering in the arts 
theatre of the university of guests of the ccuncil and 
senute of the university. Apclogies and letters cf regret 
for unavoidable absence were received from the president 
of the Royal Society, Sir Archibald Geikie, Prof. Rav 
Lankester, Sir Henry Roscoe, and many ether men cf 
science. A resolution passed at the meeting of the Linncan 
Society of London on November 10, signed by the officers, 
and congratulating the University of Liverpool and their 
president (Prof. Terd- 
mun) on the new labor- 
ateries, was received, 

Dr. Nansen had accep- 
ted the invitation and 
hoped to be present, but 
at the last sent his regrets 
and a telegram saying :— 
“*Hearty congratulations 
to the Zoological epart- 
ment of the University of 
Liverpool.—Nansen.”” 

Lord Onslow was intro- 


NEW 


duced to the assembly 
by the Chancellor, the 
arlvofe Orrbyaeennd su 


the course of his remarks 
he is reported by the 
Liverpool Daily Post and 
Mercvry to have spoken 
as follows :— 


Lory GxsoWw ON SCIENCE 
AND THE STATE. 

In the first place he 
wished to congratulate the 
University of Liverpcol on 
their decision to sct apurt 
a sum sufficient properly 
to equip) the museum 
and labcratories of the 
natural history and  zoo- 
logical department of the 
university. He thought 
that was a wise step, but 
it was a step which could 
only have been accom- 
plished, in common with all the rest of the werk of 
the university, by the great liberality of the captains of 
industry in Liverpool, who had realiscd that the application 
of science to commerce was one of the most important 
things for commerce itself. When he looked back on the 
list of benefactors to the Liverpool University, he fcund 
the names of Brunner, Holt, Tate, Johnston, Rathbone, 


and others, and he was struck by the fact that in Liverpcol | 


at any rate the application of science to commerce was 
thoroughly appreciated. Although there was in this 
country a great amount of private wealth and of private 
benefaction, he was afraid it must be confessed that the 
amount which had been devoted to the promotion of uni- 
versity education ‘*' pales its ineffectual fires “’ before what 
had been done in .America. In the United States of 
America as much as 7,000,000!1. had been bequeathed cr 
given in two years to the purposes of university education. 
What was the reason for that? He thought that in a large 
measure it was due to the great difference between the 
United States of America and this country. The difference 
was that in the United States there were no hereditary 


honours or titles, and if a man wanted the future gener- 


ation to have a record of his existence it could only be 
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done by associating his name either with a university or 
with a chair in that university, cr by some other great 
benefaction. The result was that the United states had 
rich universities, such as that of Cornell, founded by 
individuals, and he confessed that if he were a man of 
great wealth he weuld much rather posterity would re- 
member him as having founded a university or a chair of 
a university than as having been a liberal subscriber to 
the funds of his purty. Thcugh a geod understanding 
‘xisted between this country and other Great Powers, pro- 
should be made fer the war in commercial 
supremacy. What were the armaments with which we 
were co prcvide curselves fer the purpcses of defence in 
the war cf commercial supremacy? They were those pro- 
vided by science and by scientific research, Fortunately 
for us, the inventions cf science ccn!d not be patented in 
the interests of any cne particular ccuntry, but the slightest 
imprevement upon them cculd, and it was those improve- 
ments, arrived at by scientific research, which would make 
cr mar the supremacy cf any country in commerce. The 
power of adding to a train-lcad thai could be carried by 
a lecomctive in the other hemisphere might make a differ- 
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enee cf two shillings in the price of cern, which was the 
shutieccck between the pcliticul parties at the present 
time. Jt was the same with all cur manufactures. The 
grealness cf England in the pust century had been due 
to men cf science like Faraday, Watt, Stephenson, and 
Kelvin. Were we doing all that we ought to see that 
any latent genius in the whole of the British nation got 
the cppertunity to come cut, and to give to the world those 
great triumphs cf sctentific research from which this 
country had so encrmcusly benefited? He thought it must 
be confessed that until quite recently education in this 
ccuntry was in a chactic state. Even now it wus only 
in favoured cities and places that there was anything like 
an educational ladder by which an intelligent boy at the 
national scheel ceuld, without cost to his parent, work his 
way up until he took a university degree, and could devote 
himself to scientific research fcr the benefit of his fellow- 
countrymen, He had great hcpes that a spirit was arising 
in the nation new which saw the necessity of those educa~ 
tional facilitics, and that by the assistance and liberality 
ef cur citizens they would build up from the Jowest to the 
highest facilities that every citizen could avail himself of. 
There were two great public questions before the people 
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of this country upon which the prosperity of the future 
of the country depended. One of them was the re-organ- 
isation of the Army, and the other was the organisation 
of the education of the country. Both those questions 
required the expenditure of large sums of money, and he 
did net believe that under the present system it would be 
possibic to obtain these large sums unless in some manner 
or ancther they cculd see their way to broaden the basis 
of taxation. When the business of the fisheries of the 
country was handed over to his (Lord Onslow’s) depart- 
ment he naturally expected, us an ignorant Minister did, 
that he would find the broad lines upon which it was 
expected that he should shape his policy already laid down 
by experts and men ef science. But instead of that he 
found a wall of igncrance as regurded evervihing that 
alfected the biological and physical condition cf our terri- 
terial waters. What they wanted to know was by scientific 
research whcther anything could be done to stem the 
depopulaticn of the ocean if that depcpulation was actually 


ee Oe. 


89 


know how to protect human beings from the danger of 
eating contaminated shell-fish. They had done much in the 
Liverpool University for the study of tropical diseases ; 
they had ascertained much to protect the lives of their 
fellow-subjects who went out to the malarial coasts of West 
Africa; he sincerely hoped that they would be able also 
to show them how they could avoid pollution from the 
contamination of shell-iish. He hoped that all who had 
worked in the laboratories of the university would be 
stimulated to greater efforts by the better buildings in which 
they would be housed. 

The Chancellor read a communication received from Sir 
Thomas Elliott, Permanent Secretary of the Board of 
Agriculture and Fisheries, intimating that the Board were 
pleased to award the university a grant of 200!. for the 
financial year ending March, 1906, in respect of the zoo- 
logical work carried on in connection with the fishing 
industry, and conveying the congratulations of the Board 
on the completion of the zoological museum and ltabor- 
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going on. That work must be divided under two heads— 
Statistical and biological. The statistical work could not, 
of course, be properly performed by a university such as 
that. That was a matter which must be taken in hand by 
the central authority. He looked very largely to the 
Lancashire Sea Fisheries Committee, acting in conjunction 
with the University of Liverpool, to pursue the biological 
part of those ingniries. He was in hopes that when the 
expenditure of this country upon the international investi- 
gation of the Nerth Sea came to a close there might be 
national funds available for assisting them in the research 
which they had undertaken for some time past, and which 
he could not doubt but with the opening of those new 
buildings would be largely stimulated and increased, and 
that thereby they might be assisted by them to selve prob- 
lems which were great and national. There was also the 
great and important question of the connection of human 
disease with shell-fish. They wanted to find out to what 
extent there was ccntamination in shell-fish, and also what 
was not dangerous to the human frame. It was really of 
the very greatest possible importance that they should 
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atories, which they hoped would be of service “* both in 
the advancement of scientific knowledge and in the solution 
of many problems of importance to the fishing industry.” 
Sir Thomas Elliott afterwards spoke. 

Replying to a vote of thanks moved by Mr. E. K. 
Muspratt and seconded by Sir John Brunner, M.P., Lord 
Onslow said he was not by any means alone in his 
appreciation of not only the benefit, but the absolute 
necessity of all Government departments in their respective 
spheres availing themselves of the advantages of scientific 
research. It applied not only to Government departments. 
but equally to all the great industries, to the Navy and 
the Army, and to every branch of national enterprise. {n 
regretting that the 2oo!. contribution to which Sir Thomas 
Elliott had referred was regarded as small, Lord Onslow 


| said it was not the Board of Agriculture who was rich, it 


was the Chancellor of the Exchequer, and when they got 


|-a few thousands ent of the Chancellor of the Exchequer 


for all the purposes of agriculture and fisheries, they 
thought they had done very well when they were able to 
contribute 200!. to one place. 
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The proceedings in the urts theatre then ended, and Lord 
Onslow and the council and senate and guests walked 
through the university grounds to the new zoology build- 
ings, where, after a short specch by Prof. Herdman, Sir 
John Murray addressed the ussembly upon oceanography. 
Mr. R. B. Haldane also delivered a brief speech, in the 
course of which he remarked that by obtaining the grant 
of 2001. from the Chancellor of the Exchequer Sir Thomas 
Elliott had established a principle and connected the 
University of Liverpool with His Majesty's Government. 


Tue DersRTMENT OF ZOOLOGY. 
The Derby chair of natural history was established by the 


fifteenth Earl of Derby in 
a descendant of the scientific founder * of the celebrated 
zoological collections once alive aut Knowsley and now 


secured to Liverpool in the Derhy Museum of the Public 
Galleries. The first Derby professor was appointed at the 
end of :S81, und thus natural history was one of the 
three or four scientific departments with which University 
College opened in January, i882. The work of the 
Liverpool Marine Biology Committee has been so in- 
timately bound up with the Natural History Department 
during the last twenty vears that, although not, strictly 
speaking, a part of the university organisation, it is im- 
possible to omit a brief record of its history. Established 
for the purpose of exploring the fauna and fora of Liver- 
pool Bay and the neighbouring parts of the Irish Sea, it 
brought a number of the local ficld-naturalists into close 


relation with the university department and laboratory 
methods, it gave rise to dredging expeditions and obsery- 


ations and experiments at sea, which led on in later years 
to sea-fisheries investigations, and it resulted in the accumu- 
lation of collections which have proved of considerable 
interest and scientific value. The *‘local’’ collection in 
the musenm of the new buildings has been almost wholly 
obtained through the work of the L.M.B.C. 

Probably the most important outcome of this exploring 
work has been the establishment of a marine biological 
station on the west coast of England. .\f{ter five vears’ 


use of an old Dock Board observatory on Puffin Island, 
off Anglesey, the committee moved their marine station 
to Port Erin, at the south end of the Isle of Man, where 


they have now a substantial, new, two-storeved building, 
measuring gs feet by 45 feet, containing laboratories, an 
aquarium, and a fish-hatchery, and provided with a large, 
open-air, sea-water pond for the spawning and rearing of 
fish. As to the results obtained from this institution (which 
is under the direction of the Derby professor, und is worked 
in connection with the university department), it will suffice 


to state that during the last year thirty-six investigators 
worked in the laboratory, about five millions of young 


plaice were sent out to sea from the fish-hatchery, and more 
than thirteen thousand visitors paid for admission to the 
aquarium. 

It was certainly to this marine biological work in the 
past that the natural history department owed in the first 
instance that connection with the local sea-fisheries authori- 
ties which has recently developed into a formal agreement 
octween the university and the Lancashire and Western 
Sea Fisheries Committee. The scientific work of the 
local fisheries district is carried on in the laboratorics by 
assistants paid by the Fisheries Committee, and the pro- 
fessor has been appointed honorary director of the scientific 
work, and furnishes an annual report on the work of the 
fisheries laboratory. A share of the laboratory accommoda- 
tion in the new huildings will be devoted to the furtherance 
of the work of the Liverpool Marine Biology Committee, 
of the Lancashire and Western Sea Fisheries Committee, of 
economic cntomology, and of other useful applications 
of zoology. 

It has been recognised for some yeurs that the acenmmo- 
dation in the old college buildings was quite inadequate 
to meet the wants of this department, and although some 
extensions had been made, such as a wooden fisheries 
laboratory on the roof and a convenient little museum 
(given about ten years ago by the late Mr. George Holt), 
these were temporary expedients which in some ways only 
emphasised the pressing necd for new and much larger 


1 The thirteenth Farl of Derby, President of the | innean Society, 1828- 
3823, and subsequently President of the Zoological Society. 
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buildings. Research work offered to the department was 
hampered, and in some cases had to be declined for want 
of room. These facts were given expression to in the state- 
ments of needs drawn up in connection with the university 
movement of 1901-2, and after the establishment of the 
university a sum of 18,000!, was voted to the council by 
the university committee in October, 1902, for the purpose 
of erecting and equipping a new department of zoology, to 
contain a museum and a lecture theatre, the necessary 
students’ laboratories, and also accommodation for sea 
fisherics investigations and other lines of marine biological 
research. 
Tuk New BeILpincs. 

This zoological institute has a frontage of 123 feet on 
the western side of Brownlow Street, is 41 feet from front 
to back, and 84 fcet in height from the street level. It is 
built of red pressed brick relieved with white sandstone 
from the Storeton quarries in Cheshire. The building 
consists of a central tower containing the entrance hall 
and staircase and some of the smaller rooms on each floor, 
and of two blocks, the north and the south, which have 
been treated rather differently as regards internal structure. 
The south block has only three main floors, while the 
north has five in the same height. The central tower 
extends a storey higher. In the south block the three 
floors accommodate (1) the museum with its large gallery ; 
(2) the lecture theatre; and (3) the large junior laboratory 
at the top of the building. In the north block, on the 
two lower floors there are extensions of the museum to 
receive special collections, and the rest of the space is 
devoted to the senior class-room, senior and honours 
students’ Iaboratories, the departmental library, and rather 
large laboratory and store-room accommodation for the sea 
fisheries department, the work of the economic entom- 
ologist, of the marine biological committee, and other 
practical applications of zoology. In the central tower, 
along with the stairease, there are small rooms for the 
professor and two demonstrators, the luboratory assistant, 


with diagram, chemical, aquarium, photographic, macer- 
ating rooms und students’ lavatories. 
GEOLOGY JT THE BRITISH MIiSSO Gli iO 


[* Section C the papers read were largely on subjects 

of local interest, and in many cases by South African 
geologists. The delivery of the presidential address in this 
section having been fixed for the meeting at Johannes- 
burg, the preceedings at Cape Town were opened with a 
short address of introduction by the president, followed by 
a lecture by Mr. .\. W. Rogers, the director of the 
Colonial Geological Survey, on the outlines of the geology 
of the Cape Colony. 

Among the subjects discussed, the Karroo claimed a 
considerable share of attention. Prof. R. Broom, in a 
paper on the classification of the Karroo beds, retained the 
division into Dwyka, Eeca, Beaufort, and Stormberg 
series. He subdivide. the Beaufort series into three, and 
the Stormberg into two parts on reptile evidence, and 
correlates the various divisions with European strata 
thus :—Dwyka and Ecca serics with Lower and Middle 
Permian, Lower Beaufort beds with Upper Permian, 
Middle and Upper Beaufort beds with Lower and Upper 
Trias, Lower Stormberg beds with Rhetic, and Upper 
Stermberg beds with Lower Jurassic. 

Mr. A. L. du Toit gave an accnunt of the Stormberg 
formation in Cape Colony. This uppermost division of 
the Karroo beds consists of a considerable thickness of 
nearly horizontal sandstones, shales, and volcanic rocks, 
and includes (in descending order) :—(4) Voleanic Beds; 
(3) Cave Sandstone; (2) Red Beds; (1) Molteno Beds. The 
formation covers a considerable area in the east of the 
colony, in the Stormberg and Drakensherg districts, the 
summits of the mountains being commonly formed of the 
lava flows of (4). The sediments were deposited in an 
inland sea, the ‘* Kurroo fake,’ the southern shore-line 
of which ran along the present coast-ranges of the colony, 
and thence north-eastward, outside and parallel with the 
coast-line of Natal. The author suggests the correlation 
of the Volcanic Beds and Cave Sandstone with the 
Rajmahal series of India (Middle? and Loewer Jurassic), and 
cf the Molteno beds with the Kota-Maleri series of India 
and the Wianamatta series of New South Wales (Rhactic). 


NOVEMBER 23, 1905] 
Prof. A. Young described a remarkable case of an 


artesian well in the Karroo which shows a daily fluctu- 
ation in its discharge. The curve obtained during some 
weeks by a self-recerding apparatus is very regular, and 
has a period of almost exactly 123 hours. he ampli- 
tude shows a marked variation, corresponding in time 
with the phases of the moon, and analogous to marine 
spring und neap tides. The outlet is more than 2700 feet 
above sea-level, and the author suggests that the water, 
which contains a large amount of inflammable gas, is 
furced up from a great depth through fissures by the 
pressure of natural gas, and that the observed fluctuation 
is a minor effect, due to the moon, superimposed on the 
effect of the constant gas-pressure. The phenomenon is 
scarcely affected by barometric changes. 

At a joint meeting with the Geographical Section on 
the second day, Mr. H. C. Schunke-tlollway gave an 
account of the physical geography of Cape Colony. Mr. 
Rogers read a paper on Glacial periods in South Africa, 
in which he described the glacial deposits of Table Moun- 
tain Sandstone- (Silurian?) and of Dwyka- (Carhoniferous) 
age, each formed of materials derived from the north. 
Yhere is no satisfactory evidence of glacial action in 
later times, the glaciated forms of certain hills in Griqua- 
land West, cited by Stow, being now known to haye been 
produced at any rate not later than Dwyka times, since 
similar forms may be traced underneath the surrounding 
lowyka conglomerate. They have been preserved by a 
thick covering of Dwyka and other beds, which have only 
recently been removed. 

Prof. A. Penck (Vienna) contributed a paper on changes 
cf climate as shown by variations of the snow-line and 
upper tree-limit since Tertiary times, in which, from a 
consideration of the geological evidence as to the relative 
height of the snow-line and tree-line in Glacial times, he 
drew conclusions as to the cause of the glacial con- 
ditions. The facts pointed to a lowering of temperature 
as the cause of the glaciation rather than to an increase 
of precipitation. Prof. Penck suggested that an examin- 
ation of the higher parts of the Drakensberg might prob- 
ably reveal traces of a Pleistocene Ice age in South Africa, 


thongh hitherto satisfactory evidence of this has been 
wanting. 

Prof. W. M. Davis, of Harvard, brought forward 
evidence for the sculpture of mountains by glaciers.’ He 


hased his arguments principally upon the marked differ- 
ence in form between valleys proved in other ways (e.g. by 
the presence of striations) to have been once glaciated, 
und those which have not been glaciated, the differences 
being in nature and distribution such as glaciers would 
cause on the assumption that they could erode. 

Papers were also read by Prof. Sollas, on the continent 
of Africa in relation to the physical history of the earth; 
by Prof. J. Milne, on recent advances in seismology; by 
Mr. E. H. L. Schwarz, on ‘* Baviaan’s Kloof, a Contribu- 
tion to the Study of Mountain Folds ‘’; and by Mr. H. T. 
Ferrar, on the geology of South Victoria Land, giving 
the results of his observations on Antarctic rocks and 
glaciers made during the voyage of the Discovery. 

Prof. Sollas sketched a possible way in which the present 
distribution of oceans and continents on the globe may 
have arisen. The earth is not strictly a spheroid, but 
resembles an ellipsoid, of which the shortest axis passes 
through the poles, while the longest lies in the plane of 
the equator and emerges in Central Africa. The distribu- 
tion of land and water is such as would obtain if the 
earth had the form of a pear which had been somewhat 
compressed in the direction of its core, and thereby caused 
to bulge laterally. Africa would be situated on the broad 
end of the pear, and would represent the remains of the 
primeval continent—a supposition consistent with the 
known absence of marine sediments over the greater part 
of the interior, notwithstanding the thick accumulations 
of flat-bedded strata existing there. 

Mr. Schwarz’s paper contained an account of a remark- 
able piece of geological structure observed in the valley of 
the Baviaan’s River, a tributary of the Gamtoos River, in 
the neighbourhood of Port Elizabeth. On the Baviaan’s 
River occur certain outliers of Enon conglomerate (Creta- 


1The papers by Prof. Penck and Prof. Davis will be published shortly in 
the Geagraphical Journal. 
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ceous) which have been found by bore-holes to occupy steep- 
sided, basin-shaped depressions with no outlet, in Palaeozoic 
rocks of the Bokkeveld and Witteberg series (Cape 
The basins are bounded by faults or steep dip- 
slopes, and are explained as having been formed by two 
series of cross-foldings trending [.5.E. to W.N.W. and 
N.E. to S.AV., which took place while the country was 
covered with the Enon conglomerate, the latter being 
faulted down upwards of 1000 feet. The author objects 
to the usual explanation of rock-folding as produced by 
a direct tangential thrust against an obstacle, caused by 
shrinkage of the earth’s crust, and suggests that it may 
in fact be gradually produced by  earthquake-waves 
travelling through one kind of rock (say sedimentary beds 
resting on granite) and encountering a mass of rock having 
a different medulus of elasticity (as, for example, a boss 
of the underlying granite). Phe cffect of this would be 
to heap up the strata in folds against the obstacle, some- 
what as when waves break on the shore. 

At Johannesburg a considerable number of the papers 
were, appropriately, of mineralogical and petragraphical 
interest. 

The proceedings opened with the delivery of the presi- 
dential address by Prof. Miers (NaturE, August 24, vol. 
Ixxii. p. 405). 

Prof. J. W. Gregory followed with two papers of special 
interest to gold miners. In one of these, on the Rhodesian 
Banket, he stated that he had found during a recent ex- 
amination of the district that the name had been applied 
to several different rocks which are locally auriferous— 
not only to an undoubtedly sedimentary conglomerate form- 
ing the main mass of the material, but also to crush- 
conglomerates and breccias, and to a diorite dyke with 
segregations of amphibolite. The Rhodesian conglomerate 
may probably be rightly called Banket, but differs con- 
siderably from the Bankct of the Rand in its fluviatile 
origin, the greater variety in size and composition of the 
pebbles, and its probably greater age. The question as 
to the right of the Rhodesian deposit to the name of 
‘* Banket '’ aroused considerable discussion. 

In his second paper (on the Indicators of the goldfield 
of Ballarat—a study in the formation of gold pockets) 
Prof. Gregory showed the secondary origin of the so-called 
‘‘indicators,’’ or thin iron-stained bands, which traverse 
the slaty country-rock of Ballarat and lead to rich 
pockets of gold at the points where they intersect the 
otherwise barren quartz reefs. The indicators are shown 
by microscopic and field evidence to be narrow seams of 
chlorite or rutile needles, which are not quite, though, as 
a rule, nearly, parallel to the bedding, and cannot there- 
fore be of sedimentary origin. 

Prof. R. Beck, of Freiberg, gave a summary of recent 
investigations on the origin of pegmatites as products of 
the crystallisation of the residual mother liquors of a 
solidified plutonic magma. Certain ore-veins have been 
formed thus as metalliferous pegmatites, for example the 
tin veins of Zinnwald and Embabaan, the copper ores of 
Telemarken and the auriferous quartz-reefs of Berezowsk, 
the Yukon district and Passagem, and other places in 
Brazil. The presence of tourmaline in certain gold-quartzes 
bears out this view of their origin. 

Prof. A. P. Coleman, of Toronto, dealt with the mag- 
matic segregation of sulphide ores. The recent complete 
mapping of the eruptive sheet with which the nickel-ore 
deposits of Sudbury (Ontario) are all connected, shows 
that the Sudbury ore is, like the pyrrhotite nickel ores of 
Norway described by Vogt, really a product of segregation 
from the rock, of which it forms an integral part with 
every gradation between ore and rock. Gravitation has 
probably played a large part in the segregation process. 

Prof. Grenville .A. J. Cole read a paper on marginal 
phenomena of granite domes, in which he upheld the view 
that banded gneissic rocks are due rather to the incorpor- 
ation of the surrounding rocks with the materials of an in- 
vading granite than to simple dynamic metamorphism ; 
the banding is produced by igneous flow, and is especially 
marked in cases where the absorbed rocks were sedi- 
mentary or already foliated. 

On the second day Mr. G. W. Lamplugh gave his 
report of a journey, made under the auspices of the 
association to examine the zigzag gorge of the Zambest 


92 


BD NIT EG SD 


below the Victoria Falls, from which he had just returned. 
Mr. Lamplugh, who penetrated down stream for a distance 
of zo miles from the Falls, accepts and confirms the ex- 
planation given by Mr. Molyneux, of Bulawayo, who 
attributes the zigzags to the guidance of the stream-erosion 
hy transverse joints in the basale plateau through which 
the gorge has been cut. 

Prof. Penck read a paper, illustrated by a fine serics 
of lantern slides, on the Glacial deposits of the Alps. 

Mr. Kynaston, director of the Geological Survey of the 
Transvaal, gaye an account of the recent work of the 
survey. Since its re-orgunisation in 1903, the attention of 
the survey has been chiefly occupied with the later form- 
ations forming the central portion of the country, and the 
results obtained bear testimony to the able way in which 
the work has been carried on. The igneous complex of 
the Bushveld to the north of Pretoria nay be mentioned 
as forming an interesting petrographical province. It 
illustrates the differentiation of a magma, in what is 
probably an enormous laccolite, intruded between the 
Pretoria and Waterberg series, into zones of increasing 
basicity, ranging from the red granite of the central region 
to the norites, pyroxenites, serpentine, and miagnetite- 
rock of the margin. 

Dr. F. H. llatch explained the views arrived at by Dr. 
Corstorphine and himself as to the correlation between 
the pre-Karroo beds of the Transvaal and those of Cape 
Colony (‘‘ Geology of South Africa,’’ 1905). Dr. Hatch 
also exhibited an instrument, devised by Mr. Oehmen, for 
surveying bore-holes, that is, for determining the amount 
and direction of the inclination of the bore-hole to the 
vertical at any given depth—a problem of considerable 
importance In a country where diamond drilling is so 
largely used as in South Africa, as a deep bore-hole may 
deviate as much as 30° or more in its lower levels. 

The Rev. S. S. Dornan gave an account of his obsery- 
ations on the geology of Basutolund. he rocks belong to 
the Stormberg series, and consist of sandstones, mud- 
stones, and shales forming the Molteno Beds and the ovcr- 
tying ** Red Beds."* Fossils are rare, but a few plant and 
reptile remains have been found in the former. Above the 
Red Beds lies the Cave Sandstone, a thick-bedded sand- 


stone, which forms the crests of the hills and contains 
caves sometimes showing Bushman paintings. Reptile 
tracks are frequent, but few other fossils occur. The 


higher ridges of the Drakensberg and Maluti ranges are 
formed of lava-flows and intrusive sheets belonging to 
the volcanic series. This commiunication was of special 
interest on account of the difficulty of making observations 
and collecting fossils in Basutoland, as it is a native 
reserve, and the natives are unwilling to allow any pro- 
specting, fearing lest they might lose their country should 
gold be discovered. ; 

On the last day of the meeting Mr. C. B. Horwood 
read a description of the Dolomite formation, which is 
important as being practically the only source of under- 
ground watcr supply in the Transvaal, The rock is prob- 
ably a deep-sea deposit, which has subsequently undergone 
dolomitisation in shallow water, and has lost in the process 
all trace of organic remains, so that its age is unknown. 
Mr. W. Anderson contributed a paper describing the first 
Tertiary rocks of marine origin which have been dis- 
cnvered in South Africa. These comprise sands, marls, 
and shales, with marine Mollusca (identified as probably 
of Eocene age) and Foraminifera in the upper beds, while 
in the lowermost shales occur numerous isolated bones of 
Mammalia (elephant, rhinoceros, hippopotamus, &c.), with 
water-worn fragments of fossil wood, and fish and crus- 
tacean remains. he beds, which are confined to the coast 
of Natal and Zululand, are probably of estuarine origin. A 
calcareous grit, forming the Bluff at Durban, is also 
probably Tertiary in age. 

A paper by Mr. E. T. Mellor dealt with the evidences 
in the Transvaal of glacial conditions in Permo-Carbon- 
iferous times, und the distribution of the glacial con- 
glomerates forming the hase of the Karroo system, which 
corresponds to the Dwyka conglomerate of Cape Colony. 
Here, as in the country to the south, the striations, as 
well as the nature of the boulders, point to a northerly 
origin. Mr. Lamplugh read a note on the occurrence of 
Dwyka conglomerate at Kimberley Mine. 
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In a paper on the diamond pipes and fissures of South 
Mrica, Mr. 1H. S. Harger expressed his view that the 
source of the diamond lay in a zone of ultra-basic rocks 
—eclogites, Iherzolites, and pyroxenites—in which it may 
be an original constituent crvstallising from the magma, 
for it has been frequently found in garnets and more 
rarely in olivine, and has been produced urtificially in 
the latter. The blue ground filling the diamond pipcs and 
the associated fissures is an altered breccia formed by the 
shattering of these ultra-basic diamondiferous rocks during 
a period of veleanic activity, probably in late Triassic or 
Jurassic times. Mr, Harger’s paper was especially valu- 
able as embodying the results of careful personal obseryv- 
ations curcicd on through several years on the occurrence 
and associations of the diamond in the numerous mines 
scattered up and down the country, some of which are 
little known outside South Africa. An interesting collec- 
tion of specimens of the associated minerals was on ex- 
hibition in the adjoining museum. 

Papers were also communicated to the meeting by Dr. 
J. T. Carrick, on the geology of the West Rand; by Mr. 
F, P. Menneil, on the plutonic rocks and their relations 
to the erystalline schists; and by Mr. E, Heneage, on a 
consideration of the Archean pericd of North .\merica 
and Sonth wfrica with reference to mineral occurrences. 

Apart from the papers read, 1 more than usual amount 
of interest attached this year to the geological excursions, 
of which a large und most interesting series were 
organised by Dr. Molengraaff, Prof. R. B. Young, and 
Mr. Rogers, to whom, with the ether gentlemen who acted 
as leaders, the thanks of the section are especially due. 

These excursinns—many of which ecenpied several days 


and were on a scale hitherto unprecedented, cxcept 
possibly at the Toronto mecting in 1$q7—afforded the 


members of the Geological Section a unique opportunity 
of seeing the most interesting features of the country 
under the guidance of the men by whom they had been 
investigated, members of the various surveys being spared 
for the purpese by their respective Governments. 

After the meeting at Cape Town Mr. Rogers led a party 
through the Karroo, visiting, among much else of interest, 
the folded ranges of the Hex River district, and exposures 
of the Dwyka conglomerate (or Boulder-clay) and of the 
Beaufort beds which haye vielded Pareiasaurus and other 
characteristic reptiles. While in Natal, scveral members 
visited the glaciated surfaces and overlying beds at 
Vrvheid, under the guidance of Mr. W. Anderson, the 
Government geologist, and Dr. Molengraaff, formerly State 
geologist of the Transvaal. During the meeting in 
Johannesburg a number of afternoon excursions were made 
to the gold mines and cther points of interest, while after 
its conclusion several more extended expeditions took 
place. These included one to Vereeniging, under Dr. 
Watch, to examine the sandstones and ceal-seams of the 
KEeca series, which have vielded the Glossopteris flora, and 
the associated beds, and to see Mr. T. N. Leslie’ collections 
of fossil plants from the Ecca sandstene and of Hint imple- 
ments from the Vaal River. .\nother party had un oppor- 
tunity of studying the norites and syenites of the Plutonic 
complex of the Bushveld, at the Pyramids and in the 
neighbourhood of the DPienaar'’s River, to the north of 
Pretoria, under Mr. Kynuston and Mr. A. L. Hall; while 
a third party, with Mr. Hall and Mr. Frames, visited the 
Duivels Kantoor, at the eastern edge of the Transvaal 
plateau, where the escarpment of the Biack Reef series 
and Iolomite overlooks the floor of Archaan rocks, on the 
denuded surface of which they rest unconformably. 

Excellent opportunities were also afforded of studying 
the occurrence of the diamond, both at the Premier and 
other Transvaal mines, under Mr. Cullinan, the chairman 
of the [Premier Diamond Company, and Messrs. Hall, 
Harger, Kynaston, and Treyor, and at Kimberley through 
the kind offices of Mr. Gardner Williams, the chairman of 
De Beers. 

In addition to this, there was a great deal of interest to 
the student of surface geology to be seen during the long 
train journey, among which may be mentioned the _hill- 
country in the north of Natal, the flat and sandy bush- 
scenery along the line to the north, and the wonderful 
examples of weathering in the granite country of the 
Matopo Hills. : 
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UNIVERSITY AND EDUCATIONAL 
TON TRIB ILIE/GTE INC I8,. 


Oxrorp.—Dr. Haldane, Fellow cf New College, has 
been re-appointed lecturer in physiclegy on the nominution 
of the Waynflete professor. fhe appointment is for three 
years from January 1, 1906. Chemical physiology is the 
particular subject assigned to the lecturer. 

The degree of M.A. has been ccnferred, by a decree of 


Convocation, on Dr. Srhlich, secretary to the delegacy 
for superintending the instructicn of Indian forestry 
students. 


Camrripce.—.\n election to an Isaac Newton studentship 
will be held in the Lent term, 1900. These studentships 
ure for the encouragement of study and research in astro- 
nomy (especially grayitaticnal astronomy, but including 
other branches of astronomy and astronomical physics) and 
physical optics. The studentship will be tenable for the 
term of three years from April 15, 1906. The emolument 
cf the student wiil be 200l. per annum. Candidates for 
the studentship are invited to send in their applications 
to the Vice-Chancellor between January 10 and 26, 1906, 
together with testimonials and such cther evidence as to 
their qualifications and their propcsed course of study or 
research as they may think ht. 

Aq appointment to the Anthony Wilkin studentship in 
ethnology and archaology (Reporter, May 23, pp. 920-1) 
will be made in January, 19060. Applicants should send in 
their names, qualificaticns, and a staternent of the research 
which they wish to undertake, to the Vice-Chancellor before 
January 1, 1906. 

Mr. 7. S. P. Strangeways, of St. John's 
been re-appointed demcnstratcr of pathology 
of five years from Michaclmas, 1905. 

Proieeese Sherrington, lok-S., and Prof. 
I.R.S., have been elected honorary fellows at 
Caius College. 

The State Medicine Syndicate has ncminated Mr. J. E. 
PingselineG, H. bP. Nuttall) Ir J. ane Notter, Dr. 
R. D. Sweeting, and Dr. .\. Newsholme to be examiners 
in State medicine in the year 1906; and Mr. G. H. F. 
Nuttall, Mr. C. W. Daniels, and Prof. Ronald Ross, C.B 
F.R.s., to be examiners for the diploma in 
medicine and hygiene in the year 1906. 


College, has 
for a period 


R. Threlfall, 
Gonville and 


ropical 


Dr. W. A. Boxe, F.R.S., has been appointed professor 
cf applied chemistry (fuel and metallurgy) in the University 
of Leeds. 


Mr. Cuartes W. E. Leicn, fermerly of the Natural 
Histcry Museum, South Kensington, and late assistant 
secretary and librarian to the Manchester Literary and 
Philosephical Society, has been appointed librarian of the 
University of Manchester. 


Tue following appointments, Science states, have been 
made in the faculties of the George Washington Uni- 
virsity :—General Henry |. Abbctt, U.S.A., to be pro- 
fissor cf hydraulic engineering; Dr. Edward B. Rosa to 
be professor of physics; and Brigadivr-General (scorge M. 
Sternberg, U.S.A., to be professor of preventive medicine. 


We learn from Science that President Eliot, of Harvard 
University, has received a letter from President Pritchett, 
of the Massachusetts Institute of Technology, communi- 
cating the fact that, in view of the recent decision of the 
Supreme Court of the State in the case of John Wilson 
and cthers v. the Massachusetts Institute of Technology, 
the corporation of the institute find it impossible to proceed 
with the plan of cooperation between the university and 
the institute which has been under consideration for the 
past six months. The committee appointed by the Harvard 


board at the request of the institute has consequently been 
discharged. 


AT the annual general meeting of members of the Bed- 
ford College for Women, held on November 17, the chair- 
iaan, the Right Hon. A. H. Dyke Acland, announced that 
the Parliamentary grant to Bedford College had for the 
current session been increased from 2000. to 4oool. It 
was also reported that past students had already con- 
tributed 3500/. to the building fund. Principal T. G. 
Foster, of University College, and Lady Lockyer have been 
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elected members of the council, as representatives of the 
senate of the University of London. The council offers 
two open scholarships of the value of 20/. each for one 
year for the course of secondary training beginning in 
January, 1906. The scholarships will be awarded to the 
best candidates holding a degree or equivalent in arts or 
stience. Applications should reach the head of the training 
department not later than Monday, December 18. 


Sir W. H. Preece distributed the prizes and certificates 
to the students of Birkbeck College on November 14, and 
afterwards delivered an address on the simplicity of science. 
Sir William Preece said he has never believed that in 
scientific and technical training Englishmen are far behind 
the rest of the world. However lacking we may have 
been in the upper regions of higher education, we have 
never failed to encourage education in other ranges, and 
Birkbeck College was one of the first in this country to 
spread the love of science and to offer educational facili- 
ties to those willing to use them in their leisure hours. 
What is wanted now, he continued, is that men who make 
fortunes in the metropolis shall hecome patriotic founders 
of endowments for enabling us to distribute the teaching 
advantages already existing to all classes of society. Sir 
W. Preece incidentally remarked on the absence of 
memorials to pioneers of science, mentioning especially Sir 
Henry Bessemer—an old student of Birkbeck College. 
Towards the conclusion of his address he suggested that 
Members of Parliament, before being permitted to legislate, 
should have to go through a course of instruction in 
scientific modes of thought. 


At a dinner given by the Society of Apothecaries on 
November ry, Mr. John Tweedy, president of the Royal 
College of Surgeons, responding to the toast ** The Royal 
Colleges of TPhysicians and Surgeons,’”’ dealt with the 
subject of medical education. He said that, in accordance 
with the promptings of the General Medical Council, the 
Royal College of Surgeons has raised the standard of 
general education of medical students, and has increased 
the multiplicity and severity of the examinations. But Mr. 
‘Tweedy would Jike to sce the wheel turned back a little. 
He thinks that too much is being attempted in the way 
of examinations, and desires to see steps taken in the 
direction of simplification, without any = sacrifice of 
efficiency. If some of the restrictions and regulations were 
relaxed, he believes a better class of practitioner than is 
possible under the present régime could be produced. The 
student is over-taught, over-examined, so that he has no 
time to reflect, to exercise his reason or his intellect. Mr. 
Tweedy believes that the medical examinations are best 
entrusted to professional corporations. Although he does 
not go so far as to advocate deprivation of the universities’ 
power of granting qualifying degrces, he pointed out that 


-the universities do not possess a qualifying degree in law. 


SOCIETIES AND ACADEMIES. 


Lonpon. 


Royal Society, July 29.—‘‘ Studies on Enzyme Action. 
ViIl.—The Synthetic Action of Acids contrasted with thar 
of Enzymes. Synthesis of Maltose and Isomaltose.’’ By 
£. Frankland Armstrong. Communicated by Prof. H. E. 
Armstrong. 

The belicf has grown up of late years that the enzymes 
which are capable of inducing the hydrolysis of di- 
saccharides or bioses act reversibly; as yet, however, but 
little has been done to define the theory of the process, and 
no understanding has been arrived at as to the limitations 
to which such changes are subject. The same is true of 
the action of acids, which also act reversibly under certain 
conditions. 

The key to the interpretation of the changes which attend 
condensation must be looked for in the behaviour of glucose 
itself in solution. 

The term glucose, in fact, has a double connotation, and 
these two substances must usually be thought of under 
the single name. As crystallised from alcohol, it consists 
almost entirely of the e-form; but this changes over into 
the 8-form if maintained during several days at about 
105°. If either form be dissolved in water, change takes 
place of the one into the other; ultimately, the two forms 
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exist in sclution in equilibrium, in proportions which 
depend on the conditions, the 8-compound predominating. 
Change takes place in a similar manner in other media. 
The process by which a monose is converted into a biose 
must be regarded as precisely similar to that by which 
a-glucose and f-glucose are converted into the two methyl- 
glucosides: the behaviour of maltose, in fact, is such as 
to characterise it unquestionably as glucose-a-glucuside ; 


isomaltose is presumably the  stereoisomeric glucose-B- 
glucoside. 
When glucose undergoes condensation ‘* uncontrolled,” 


it should give rise to beth maltose and isomaltose, the pro- 
portions of which ultimately present in equilibrium would 
depend on their relative stability under the conditions 
operative at the time. But, inasmuch as hydrelysis under 
the influence of enzymes is an absclutely selective process, 

being so controlled that it takes place in one direction only, 

it might be supposed that synthesis under their influence 
would also be a controlled operation, und that the tendency 
of the enzyme would be to repreduce the bicse which it 
hydrolyses: apparently this point of view was present in 
Croft Hill's mind and led him to suppose, at first, that 
maltose was the actual product; as a matter of fact, it is 
uncertain ut present whether maltose is produced at all: 
it is certainly not the sole or even the predominant 
product. 

‘The formation under the influence of the enzyme of a 
single biose, isomeric unith that which it hydrolyses, could 
be accounted for on the assumption that both are produced 
initially, but that the one again undergoes hydrolysis as 
soon as it is formed, so that it all but disappears. 

Proof is given in the j-resent communication that when 
the condensation is effected under laboratory conditions the 
action takes place in the manner indicated above; in other 


words, the two products required by theery are both 
formed. Evidence is adduced to show that isomaltose is 
the B-glucoside correlative with the @-glucoside maltose. 


Experiments are described bearing on the formation of 


jsomaltose hy the agency of the a-enzyime maltuse and cf 
its correlative maltose by the agency of the f-enzyme 


emulsin which leave little doubt that the two bioscs are 
producible from glucose. Whilst it is left undecided 
whether maltase can give rise to maltose, evidence is cited 
which at least renders it probable that cmulsin dues not 
give rise to isomaltose. 


“Studies on Enz 
Armstrong, F.R 

The study of vegetable lipase is of special importance, 
as the ordinary fats which are hydrolysed under its in- 
fluence with peculiar readiness—are not asymmetric 
materia! but simply glvcerides of acids of the acetic or 
oleic series. ‘The interest of the inquiry is enhanced by the 
fact that animal lipase, according tu Dakin, acts selec- 
tively but the selective effect of lipase is of a different 
order from that displayed, for example, hy an enzyme of 
the sucroclastic class, which can only attack one member 
of a pair of enantiomorphous isomerides. 

In the course of the experiments, Connstein’s contention 
has been confirmed that the presence of acid is necessary 
to condition the hydrolysis and that practically any acid 
is effective provided a sufficient amount be used. Aspartic 
and glutamie acids—which ure formed at an early stage 
of the germination of seeds—were found to be highly 
active; glycin and asparagin, however, were practically 
without effect. 

All attempts resulted in failure which were made to 
obtain an extract containing an enzyme, whether from the 
freshly-ground material directly or after this had heen 
deprived of the fatty matter and whether or no acid were 
present. Apparently, acids do not act merely by liber- 
ating the enzyme. 

The Ricinus enzyme has been found to have but little 
action, not only on ethylic butyrate, on ucetin and on 
dimethylic tartrate and racemate but also on ethylic 
mandelate, which, according to Dakin, is readily attacked 
by animal lipase. 

It is difficult to resist the impression that the diffcrences 
observed are not merely consequences of differences in 
stability of the vurious ethereal salts but that the Ricinus 
enzyme is possessed of properties which make it specifically 
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sme Action.—Lipase."" By Herry E. 


capable of promoting the hydrolysis of glycerides of the 
higher fatty acids. 


Received August 10.—'* Fertility in 
By Dr. F. li. A. Marsnatt. 
is hy Scone, [FIRB 


Received August 18.—' The Pressure of Explosions. 
Experiments on Solid and Gaseous Explosives.’’ Parts i. 
and ii. By J. k. Petavet. 

Part i. deals with the methods and apparatus used in 
the research. Part ii. is devoted to a study of the proper- 
tics of cordite. 


Scottish Sheep.”’ 
Communicated by Prof. 


Received September 7.—'* On the Nature of the Galvano- 
tropic Irritability of Roots.’ By Dr. Alfred J. Ewart 
and Jessie 5. Bayliss. Communicated by Francis Darwin, 
For.Sec.R.5 

After the contradictory cxperiments of Miller-[Hett- 
lingen, and Elfying, Briinchorst found that strong currents 
produced a positive, und weak currents a negative, curva- 
ture. Roots hence appeared to possess a purallelotropic 
irritability to electrical currents, reversible according to 
the intensity, as in the case of heliotactic and heliotropic 
irritability. The experiments were not altogether satis- 
factory, ner did they reveal the mode cf stimulation, so 
further investigations seemed desirable. 

These have shown that the curvatures are produced by 
the ucid and alkaline products of electrolysis liberated on 
cppusite sides of the rect. The acid preducts are more 
effective than the alkaline, so that whea the current is 
led trunsversely through the subapical sensitive region 
the curvature always takes place towards the positive 
clectrode; but if one electrode is placed upon the hypocotyl 
and the other on the irritable zone, the curvature is always 
towards the latter electrode, whether it be positive or 
negative. “Phese galvanogenic curvatures are hence chemo- 
tropic in origin, us has been shown by direct experiments 
with acids and alkalis. Thus, if the rects are imbedded 
at varving distances in gelatin thrsugh which a current 
is pussed, the reots curve in regular order towards the 
electrodes shortly after the acid or alkali, as cvidenced 
by phenclphthalein, has diffus:d near to them. 

In addition, the application cf the electrolysed region 
cf a root or of filter paper moistened with decincrmal acid 
or alkali produces similar curvatures. 

All these curvatures have been produced on a klinostat 
and witheut any injury to the roct. Indeed, in many cases 
a constant current of o-oo0009 ¢f an ampere is sufficient 
to cause a curvature. Using non- pol; arisable electrodes, no 
response is given unless very streng currents are used, 
since the stimulation is now dependent upon the restricted 
internal polarisation in the roct. 

It is doubtful whether the electrical currents in the soil 


call this special irritability regularly into play. The power 
of curving towards faintly acid cr alkaline regions must 


aid the root greatly in reaching soil where soluble con- 
stituents ure most likely to be abundant, or where 
anaérobic nitrogenous decomposition (with a production of 
ammonia} or the subsequent aérobie nitrifeation (with a 
production of traces of nitrous and nitrie acids) are in 
progress. 

The non-development cf any power cf curving away 
from strong acid cr alkali is to be explained by the non- 
ovcurrence cf high loreal concentrations in normal soil. 
Even when a strong local acidity or alkalinity is artificially 
produced in the soil, the roots are killed before they can 
curve away from it, and even if the upical zone did curve 
away, the non-curving zone behind would be rapidly killed. 


Scciolozical Society, Octoher 24.—Sir Tchr Cockburn 
in the chair.—Biological foundations of sociology: Dr. G. 
Archdall Reid. ‘The author outlined modern teaching on 
the subject of heredity, accepting the Weissmannian con- 
clusion regarding the non-inheritance of acquired 
characters. These principles he applied to human qualities 
with especial reference to the pessibilities of selective breed- 
ing. Four main conclusions were reached :—(a) That 
there is a confusion, in popular and in uncritical medical 
opinion, of variation with acquirement. Many individual 
acquirements are considered innate. (b}) That racial 
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change through heredity is a process requiring very long 
periods of time, so increase of natural ubility by selection 
of variations must remain, on the whole, inconsidcrable. 
(c) Vhat the more impertant factor is individual acquire- 
ment or education. ‘The great output of genius during 
the Athenian and Renaissance periods is to be explained, 
not ‘in terms cf natural ability, but as arising from ex- 
ceptional opportunity. (d) That the one practicable metked 
of improving the racial average of natural ability is by 
the climination of clearly degenerate types. 


Challenger Society, October 25.—Mr. F. W. L. Holt 
in the chair.—Charts illustrating the physical conditions 
in the English Channel during 1903 and tgoy: Dr. E. J. 
Allen and D. J. Matthews. The observations, which 
were conducted from the Plymouth laboratory of the 
Marine Biological Association as a centre, had been made 
by the association’s steamers Huxley and Otthona, by 
ocean-going liners and cross-Channel steamers, and at 
lightships and lighthouses. They extended from about 
Dungeness to Cape Finisterre, and showed the north- 
easterly movement of oceanic water of high salinity and 
temperature, the southerly movement of water of low 


salinity from the Irish Sea, and the varying effects of | 


these movements on the waters of the English Channel in 
different months. 


Royal Astronomical Society, Novemher 10,—Mr. W. IT. 
Maw, president, in the chair.—Observations of the sixth 
und seventh satellites of Jupiter, from photographs taken 
at the Royal Observatory, Greenwich, with the 30-inch 
reflecter of the Thompson equatcrial: Astronomer Royal. 
The photographs were shown on the screen, with diagrams 
to illustrate the orbits of the satellites.—Observations of 
the satellite of Neptune, from photographs taken at the 
Royal Observatcry, Greenwich, with the 26-inch refractor : 
Astronomer Royal.—Expcdition to Vinaroz, cn the east 
coast of Spain, to observe the total solar eclipse of August 


lust: Father Cortie.—Eclipse expedition to Burgos: Mr. 
Thwaites.— Eclipse expedition to Labrador: Mr. 
Maunder.—Photograph of the partial phase of the recent 


eclipse showing distinctly the entire dise of the moon: 
Mr. Saunder.—(1) Secular acceleration of the earth's 
orbital motion; (2) Ptelemaic eclipses of the mocn as 
recerded in the Almagest: Mr. Cowell. In a paper already 
printed the author showed that the ancient sclar eclipses 
are satisficd by adopting the following secular terms :— 
(1) in the distance of the moon from the node + 4"-4, and 
(2) in the distance of the moon from the sun +67-S. He 
now showed that these conclusjons are supported by the 
eclipses of the mcon as given in the Almagest. Mr. Cowell 
considered that a secular acceleration of the earth's orbital 
mction does not contravene gravitational theory, as Prof. 
Newcomb had suggested, since it might be ascribed to the 
resistance of the ether.—Other papers were taken as read. 


Physical Society, Noven her 10,—Dr. C. Chree, F.R.S , 
vice-president, in the chair.—The question of temperature 


and efficiency of thermal radiation: J. Swinburne. It has 
long been known that varicus surfaces have different 
emissivities, und ic is generally held that at a given 


temperature some bodies radiate 
their total radiaticn in the form of light. This view is 
largely based on some experiments by [vans and 
Bottomley, beth of whom, the author remarks, make the 
same slip in confusing difference of emissivity with differ- 
ence of efficiency at the same temperature. It is urged 
that a body .\ at the same temperature as B cannot give 
out radiation corresponding to a higher temperature of B, 
for if it could, and A and B were enclosed in a perfectly 
reflecting space, A weuld heat B to a higher temperature 
than A.—Note on constant-deviation prisms: T. H. 
Blakesley. It appears that any prism of three faces can 
be made to give a spectrum in which the light, that 
oceupies the centre of the field of view of the telescope at 
any moment, has undergone passage through the two 
refracting surfaces of the prism in such a way that its 
original angle of incidence is equal to its final angle of 
emergence. This condition, which in the erdinary employ- 
ment of the prism is associated with minimum deviation, 
must be described as isogonal passage, the prceperty which 
has the minimum value being not the deviation, but the 
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rate of passage across the ficld of view for a given motion 
cf the prism, to which «alone in these instruments mietion 
has to be given to bring different parts of the spectram 
into the field, the telescope and collimator both remainirg 
fixed. If any triangle having the angles a, 8, y is adopted 
as the shape cf a prism, the telescope must be set to make 
one of these angles, say y, with the line of the collimator. 
Then the prism being placed in the region hetween them, 
a positicn can be feand so that any ray selected will be 
refracted through one of the sides containing the angle y, 
rcflected at the side cpposite y, and finally refracted 
through the remaining side containing y. On emergence 
it will be parallel to the telescope, and its passage through 
the refracting faces will be iscgonal. “fhe prism will 
affect the light to the sume degree as cne used in the 


erdinary way, of refracting angle 6—a, would do. The 
sine of the angle of original incidence is equal to 


mw. sin (B—a),2 fcr every ray occupying the centre of the 
field of view. If the prism is turned over, but the same 
angle y employed, the telescope will remain unaltered, but 
the spectrum wiJl run in an opposite direction to the 
first. Mr. Blakesley showed the case of two prisms in 
which the spectra ran in different directions. The top 
prism was slightly tilted by the insertion of a small 
piece of silver paper between the prisms. By this means 
one of the spectra was shifted upwards by a_ small 
amount, and one cculd see in the telescope a band, at top 
and bettom, of the component colcurs, and in the cenire 
a band of the resulting colours. It was suggested that 
spectroscopes on this plan could he advantageously 
employed in measuring the motion in the line of sight of 
heavenly bodies, as a line brought into coincidence with 
itself for a terrestrial source in the two spectra would, in 
the case of such motion, split up into two moving different 
ways in the field of view. It was also explained how sach 
prisms could be placed in trains for increased dispersion. 

Royal Meteorological Society, November 15.—Mr. 
Richard Bentley, president, in the chair.—-The rainstorm 
of August 24 to 26 in counties Dublin and Wicklow : 
Sir John W. Moore. The atmospheric disturbance which 
caused the torrential rainfall was near the shores of Kerry 
and Cornwall on August 24, and the next morning it was 
near the Scilly Islands. Thence it travelled slowly north- 
wards up St. George's Channel, its centre passing near 
Dublin early on the morning of August 2b. At this time 
the system suddenly changed its course, crossing the 
channel eastwards to Wales, and finally passing over 
central England and out to sea at the mouth of the Humber 
in a ncrth-easterly direction. It appears that the rainfall 
on August 25 exceeded 3 inches at all stations in the 
counties Dublin and Wicklow, while it rose above 4 inches, 
and cven § inches, at stations near the Dublin and Wicklow 
mountains. Sir Jchn Moore is of epinion that this remark- 
able downpeur was breught about by the cooperation of 
the following factors :—({1) a chill antecedent to the arrival 
of the rain-bearing depression; (2) the slow progress of 
the depression; (3) the fact that the counties Wicklow and 
Dublin lay to the westward of the cyclonic centre, and so 
received its north-easterly and northerly winds; and (4) the 
physical configuration of those counties and their coast 
line. As the result of this remarkable rainstorm a de- 
structive flood occurred ever the low-lying parts of the 
Bray urban district near the mouth of the Bray River. 
At Little Bray the water rose to a height of 4 feet in the 
streets, flooding houses, destroying domestic animals and 
fowls, wrecking furniture, and covering floors, yards, and 
gardens with a thick alluvial deposit.—The aquameter : Dr. 
W. B. Newton. This is a new instrument fcr measuring 
accurately the amount of aqueous vapour present in the 
atmosphere. 


Paris. 

Academy of Sciences, November 13 —M. Troast in the 
chair.—Nitrates and nitrites as manure: Th, €chleesing, 
jun. Nitrate of calcium is now preduced by electrical 
means from the air, and the salt thus obtained contains 
nitrite. It was desirable to ascertain whether the calcium 
nitrate is equivalent fcr manurial purposes to the sodium 
nitrate in erdinary use, and also whether the nitrite was 
in any way prejudicial. Cultivaticn experiments showed 
that the two nilrates were equivalent, and that the presence 


gt 


of nitrite was without ohjection.—On the floating spiked 


Decapods collected by the American expeditions of the 
Hassley and the Blake: E. L. Beuvier.—On the con- 
gruences of skew cubics: M. Stuyvaert.—On the develop- 
ment of a uniform analytical function in an infinite pro- 
duct: M. Zeretti—On the complementary geodesic 
triangulations of the upper regions of the French Alps 
{third expedition): P. Helbronner.—On a dynamometric 


brake designed for measuring the power of motors, and 
which allows of the utilisation, in an electrical] form, of 
the greater part of the work developed: A. Krebs. This 
electrical brake has been successfully applied to measuring 
the horse-power of motor-car engines of from 1 horse-power 
to 200 horse-power. It has several advantages over the 
friction dynamometer, us it can be used as long as may 
he required without any danger of over-heating, and is not 


liable to the errors introduced by the variations in the 
coefficient of friction—On the electrical phenomenon 
created in liquid chains, symmetrical as regards concentra- 


the furmation of a fresh surface of contact: H. 
Chanoz.—On the liquefaction of air by compression with 
external work: Georges Claude. .\ continuation of an 
earlier paper on the same subject, and giving an account 
of the modifications which it has been necessary to make 
in the arrangements of the apparatus to secure an increased 
vield of liquid air.—On the molecular conductivity of the 
phosphoric esters: DP. Carré. Measurements are given 
for the monoalky!phosphorie csters derived from ethy! and 
isobutyl alcohols, glycerol, erythrito!l, and mannide, and it 
was found that the ionisation of the acid phosphoric esters 
is considerably greater than with phosphoric acid itself.— 
A general method for the synthesis of a8-glycidic esters 
and of ketones: Georges Darzens. In a previous paper 
the author has shown that by the condensation of mono- 
chlorcvacetic acid with ketones, trisubstituted glycidic esters 
are formed by the saponification of which unstable acids 
are produced, the latter readily splitting up into carbon 
dioxide and a ketone. This reaction has now been ex- 
tended to a-chloropropionic acid, giving ketones of the type 
RR,.CH—CO—C]],. The reaction appears to be quite 
general; eight new glycidic esters and hve new ketones 
are described.—On the constitution of crystallised bodies : 
Fréd. Watterant.— Observations relating to the morphology 
of aerial bulbs: Marcel Dubard. Coleus Daso shows a 
tendency to accumulate its reserves in its aérial organs 
when the conditions of growth are unfavourable to 
formation of subterranean stems. These reserves, of a 
starchy nature, are deposited in the axillary huds originally 
intended to form flowers.—The changes in the amount of 
fragrant oi] present in the plant during the accomplish- 
ment cf the functions of the flower Eug. Charabot and 
Alex. Hébert.—Comparison of the eveles of evolution of 
the Orthonectidw and Dicyemida:: F. Mesnif and M. 
Caullery.—The formation of the vitellus in the sparrow : 


tion, by 


M. Dubuisson.—The embryogeny of the Mexactinidae : L. 
Faurot.—The reason why certain deaf mutes can hear 
luw notes better than high ones: M. Mayage. From 


experiments on animals unprovided with any organ of hear- 
ing, the author concludes that the perception of low musical 
nctes by deaf mutes is not hearing in the proper sense of 
the word, but a special sense for low notes which is also 
met with in the lower animals.The increase in the 
activity of the pancreatic secretion by calcium salts: C. 
Delezenne. The experiments described show the import- 
ance of calcium salts in developing the activity of pan- 
creatic juice. A complete explanation of the effects pro- 
duced is not, as yet, forthcoming.—On the tectonic at the 
S.W. of Chott and Hodna : ie Savornin.—On the use 
of hydrostatic pressure in tapping thermal springs: L. 
De Launay.—The exploration of the free atmosphere above 
the Atlantic Ovean, north of the tropical regions, on board 
ie Vacht val the Prince of Monaco, “in 1905: H. 
Hergeselt. 


DIARY OF SOCIETIES. 


THURSDAY, NovemBER 23. 

Rovat Society, at 4.30.—On the Nature of the Galvanotropic Irritability 
of Roots: Dr.-A. J Ewart and Miss Bayliss:—Some Observations on 
Welwitschia nirabilis, Hooker-f.: Prof. H. H. W. Pearson.—On tbe 
Effects of Alkalies and. Acids, and of Alkaline and Acid Salis, upon 
Growth and Cell Division in the Fertilised Eggs of Echiénus esculentus ; 
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a study in Relationship to the Causation of Malignant Disease: 
Prof. B. Moore, Dr. H. E. Roaf, and E. Whiiley.—A Note on the 
Effect of Acid, Alkali, and Certain Inqicators in Arresting or Otherwise 
Influencing the Development of the Eggs of Pleuronectes platessa 
and Echinus esculentus: E. Whitley—On Certain Physical and 
Chemical Properties of Solutions of Chloroform and other Anesthetics. 
A Contribution to rhe Chemistry of Anzsthesia. (Second Communica- 
tion) : Prof. B. Moore and Dr H. E. Roaf.—(1) On the Possibility 
of Determining the Presence or Absence of Tubercular Infection by the 
Examination of a Patient's Blood or Tissue Fluids: (2) On Spontaneous 
Phagocytosis and or the Phagocytosis which is obtained with the 
Heated Serum of Patients who have responded to Tubercular Infection, 

or as the Case may be to the Inoculation of a Tubercle Vaccine: 

Dr. A E Wright and Staff-Surgeon S. T Reid, R.N.—On the Occurrence 
of the Heterotypical Mitosis in Cancer: Dr. E. F. Bashford and J. A. 
Murray. 

Institution oF ELecTRICAL ENGINEERS, at 8.—Tbe Applications of 
Electricity in the Royal Gun Factory, Woolwich Arsenal: Colonel 
HG: 1. Holden, Roa ERs: 

FRIDAY, NOvEMBER 24. 

PuysicaL Society, at 5.—The Dielectric Strength of Air: A. Russell.— 
On the Electrical Conductivity of Flames containing Salt Vapours for 
Rapidly Alternating Currents: Dr. H. A. Wilson.—On the Lateral 
Vibration of Loaded and Unloaded Bars: J. Morrow. 

SATURDAY, NOvemMBER 25. 

THe Essex Fieitp Ciuse (at Essex Museam of Natural History, Stratford), 
at 6.30. Report of Club's Delegate at Meeting of Corres 
Societies’ C-mmittee, British Association, 1905: F. W. Rudler, 1-$.0.— 
Romance of Plant Life: F. Martin-Duncan. 

MONDAY, NovemeBER 27. 

Society or Arts, at 8.—The Measurement of High Frequency Currents 
and Electric Waves; Prof. J. A. Fleming, F.R.S. 

InsTITUTE OF ACTUARIES, at 5.—Valnation by Select Tables: 
Papers by Messrs. T. G. Ackland, O. F. Diver and G. King. 

LUESDA Y, NovemBer 28. 

ZOOLOGICAL SOcieTY, at 8.30. 

InsTiTuTION oF Civit ENGINEERS, at 8.—Discussion: On Waterways 
in Great Britains J. A. Saner.—Adso, time permitting: The Steam- 
Turbine : The Hon. C. A. Parsons, C B., F.R.S., and G. G. Stoney. 

WEDNESDAY, NovEMbeER 29. 

SocteTy of Arts, at 8.—The British A-sociation in South Africa: 
William H. Preece, K.C.B., F.R.S. 

FRIDAYS’, DECEMBER 1. 

Institution of Civit EnGineeRrs, at 8.—An Installation for the Bacterial 
Treatment of Sewage, at Neath: W. L. Jenkins. 
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MATHEMATICAL PAPERS. 
(Paris: 


LIGUERRE’S 
Ceuvres de Laguerre. Tome ii. Pp. 715. 

Gauthier-Villars, 1905.) Price 22 francs. 

HE publication of the mathematical papers of 
Laguerre, undertaken after his death in 1586 
by MM. Hermite, Poincaré, and Rouché under the 
auspices of the .\cademy of Sciences, has at length 
been completed. A first volume, to which M. 
Poincaré contributed as a preface an admirable 
appreciation of the author, appeared in 1898; and 
now some eighty papers which treat of geometrical 
subjects have been collected from the various scientific 
journals and reprinted in a second and final volume 
of more than joo pages. Most of these papers are 
of but four or five pages in length, for it was 
Laguerre’s habit, when a mathematical investigation 
had aroused his interest, to return to it again and 
again as new ideas occurred to him; and so it comes 
to pass that the majority of his writings on geometry 
may be classified as dealing with one or other of 
some half-dozen wide but distinct subjects. 

The discovery with which Laguerre made his entry 
into the ranks of original investigators is of such 
moment in the history of modern mathematics that 
we will pause in order to realise the condition of 
geometrical knowledge at the time, and the circum- 
stances in which it was made. The first three of the 
papers now under review bear the dates 1852-3, and 
were written when the author, a student eighteen 
years of age at the Institution Barbet, was still only 
a candidate for admission to the Ecole Polytechnique. 
It was a time when a great change in geometrical 
thought had been initiated. Poncelet and Chasles 
had begun to build up the theory of projective geo- 
metry, and through it mathematicians had been made 
to recognise that theorems previously regarded as 
wholly without connection might in reality be but 
different presentments of the same more fundamental 
fact. But the structure was as yet very far from 
complete; many of the chief features of the theory 
as we now know it were still obscure and needed 
explanation. It fell to Laguerre to provide the most 
important and prolific discovery on which modern 
geometrical theory has been founded, the inner mean- 
ing of angular magnitude. In the second of his 
three early papers was enunciated for the first time 
the proposition that the sides of an angle form with 
the two isotropic lines through the vertex a pencil 
the anharmonic ratio of which depends only upon the 
magnitude of the angie. 

This was no chance discovery, lighted on by a 
stroke of undeserved good fortune, for the rest of the 
paper shows how true a grasp of the new principles 
Laguerre had already obtained. He goes on to point 
out that the proposition furnishes the solution of the 
problem of homographic transformation of angular 
relations—a problem which had baffled the founders 
of projective geometry—and gives many further 
developments and results, a special case of one of 
which may be cited as illustrative. The well known 
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theorem of Menelaus concerning the ratios of the 
segments into which the sides of a triangle are divided 
by any straight line is identical with the theorem 
that the angles of a triangle make up two right 
angles; either theorem can be deduced from the other. 
It is regrettable that English treatises upon analytical 
geometry so rarely attribute theorems to their authors, 
for it is with this discovery, rather than any achieved 
later in more advanced subjects, that we should wish 
the name of Laguerre to be always associated. 
Certainly no discovery has had so far-reaching an 
influence upon geometrical research during the past 
half-century. 

In the twelve years which followed Laguerre pub- 
lished nothing. His military duties as an officer of 
artillery at first absorbed him; then, having been 
transferred to the manufactory of arms at Mutzig, he 
found leisure to take up once more his favourite 
study; it was not, however, until 1865, after his 
recall to Paris to the Ecole Polytechnique, that he 
published the first of the series of original papers 
which he continued without intermission until his 
death. 

A large these are concerned with 
through an_ interesting 
section of them runs an idea allied to his earlier 
work, the use of imaginaries in geometry. Thus 
in one of the first papers we find a full exposition of 
the theory of foci as extended from conics to plane 
curves of any class, and the distinction drawn 
between ordinary foci and singular foci of a curve 
which passes through the circular points. Another 
such matter with which Laguerre frequently occupied 
himself, and which seems never to have received the 
attention it deserves, is the means of representing 
in a concrete manner the points of a plane or in 
space the coordinates of which are complex quantities. 
Imaginary values of the coordinates may satisfy the 
equation of a curve, and are then often spoken of as 
the coordinates of an imaginary point on the curve; 
cannot geometry suggest some mode of representing 
these points similar to that of Argand, which plays 
so important a part in the theory of equations in- 
volving a single variable? No solution could be 
satisfactory which varied with the coordinate-system 
employed. Laguerre’s method was to represent a 
pair of points the coordinates of which are conjugate 
complex quantities by a real segment of a line, dis- 
tinguishing the two imaginary points when necessary 
by the sense in which the segment is measured; the 
ends of the segment are the intersections of the lines 
which join the imaginary points to the circular points. 
Thus the line joining two real foci of a conic repre- 
sents the two imaginary foci. It now becomes 
feasible to express the conditions of collinearity, &c., 
of imaginary points by properties of their represent- 
ative segments. For points in space a similar pro- 
cedure is adopted; a point the coordinates of which 
are complex is represented by a real circle, which 
must be described in a definite sense. 

Having cxtended the notion of a focus to curves 
other than conics, it was natural that Laguerre should 
study curves which possess focal properties; accord 
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izly he made miuny investigations upon special 
quartic curves, both plane and twisted; he considered 
the meaning of a foeus of a curve traced on a sphere, 
showing that the method of inversion changed the 
ordinary foci of such a curve into foci of the inverse 
curve; he published many investigations upon a class 
of loci to which at the time considerable attention 
was paid, anallagmatic curves and surfaees. Other 
papers treat of the eyclide of Dupin, the curve of 
intersection of two quadrie surfaces, and a family of 
curves called by Lagucrre Cassinians: and it is to 
be noted that while writing upon a particular curve 
he would at times include theorems of wider appli- 
cation, 

A passing mention may be accorded to an interest- 
ing statement of the addition theorem of hyperelliptic 
funetions closely resembling that derived from 
Poncelct’s polygons in elliptic functions; to researches 
upon Steiner’s Roman surfaee and its reciprocal, 
known as Cayley’s cubic surface, and other appli- 
cations of the theory of forms to geometry. Finally, 
at the end of the book we meet with a series of papers 
in which Laguerre’s discovery of geometry of direc- 
tion is developed. ‘The idea from which this sprang 
is elementary enough; a straight line or a eircle may 
be traced out by a moving point in two opposite 
senses, and therefore is regarded by Laguerre as com- 
posed of two “ half-lines ** or two eveles. The notion 
of tangency is modified when a curve is described 
in a definite direction, so that a cycle is regarded as 
possessing one tangent only parallel to a given half- 
line. Following up this thought, Laguerre is led to 
divide all curves into curves of direction, which can 
be divided analytically inte twa trajectories traced 
out in different senses, and curves which have not 
this property; he finds the form of the tangential 
equation of the most general curve of direction. By 
help of a highly ingenious ‘ transformation by  re- 
ciprocal half-lines,”’ it is shown how eertain problems 
may be greatly simplified; the problem of drawing 
a circle to touch three given circles, for example, is 
reduced to that of drawing a circle through three 
points. The theory is extended also to. spherical 
Suomectry. 

Laguerre’s life-work in geometry forms a volume 
Whieh no mathematician can study without being 
profoundly impressed by the ingenuity of the author 
and his skill in handling cvery method which he 
employs; papers such as his, models of clear polished 
style, are read with keen intellectual enjoyment. 
Yet when the book is laid down and we refleet 
on the work as a whole, there comes a regretful con- 
viction that what has been accomplished is very far 
from all that could have been hoped for from the 
powers of the auther and his brilliant first achieve- 
ment. Delicate in health and of retired life, 
Lagucrre’s isolation from the march of scientific 
thought is betrayed in his writings. Gencral notions 
appealed to him solely by their applicability to par- 
ticular problems, and he therefore chose to bestow 
the utmost eare upon a number of short discussions 
of special topies. Let the reader, if he would 
appreciate what is best in these colleeted writings of 
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Laguerre, realise when he tales up the book that 
its author wis one of those who are content to apply 
to small things powers capable ef far higher work, 
and he will find matter to arouse his interest and 
admiration in every paper reprinted in the volume. 


PUPEOSOIRHEC NE Sonapias: 


(1) Goethe's Philosophie aus scinen Werken. Edited. 
with an Introduction, by Max Heynacher. Ip 
Vili t+ 428, (Leipzig: Durr'sche Buchhandlung. 
1905.) Price 3.60 marks. 

(2) Immanuel Kant, Physische Geographie. Second 
edition. Edited by Paul Gedan. Pp. xxx-+ 386. 
(Leipzig: Diirr’seche Buchhandlung, 1905.) Price 


2.50 marks. 
(3) Dialoge uber naturliche Religion, tiber Sclbstmoré 


und Unsterblichkeit der Seele. By David Hume 
Translated into German and edited by Dr. F 
Paulsen. Third edition. Pp. 165. (Leipzig - 


Dirr’sche Buchhandlung, 1905.) Price 1.50 marks 
(4) Jnumannel Kant’s Kleinere Schriften sur Logik 
und Metaphysik. Second edition, Edited by Karl 
Vorliinder. In four parts. Pp. xxxii+169, xl+ 
172, XN+1G5, SANI+176. (leipzig: Wuncisene 
Buchhandlung, 1gos.) Price 5.20 marks. 
(5) G. W. F. Hegel, Ienevelopadie der philosophischen 


Wissenschaften im Grundrisse. Second edition. 
Edited by Georg  Lasson. Pp. Ixxvi + 522. 
(Leipzig: Dirr’sche Buchhandlung, 1905.) Price 


3.60 marks. 
) CG. OETHE’'S many-sided, and 
a withal so voluminous, that it is a real 
service to educated thought to have presented, as 
here, a volume of extracts, in moderate compass, eon- 
taining in his own words an account of the great 
writer’s philosophic and scientific views, and of the 
influences exerted on him by different systems. 
Herder, Spinoza and Want all obviously attracted 
him at various times, and his name must find a place 
in any account of the theory of colour or of eom- 
parative anatomy—to name only two of the scientific 
subjects in which he was interested. With these and 
kindred matters the editor deals in a well-informed 
introduction. He knows the literature well, his 
Eckermann, the Gocthe Jahrbueh, and Goethe’s 
poctry. Goethe's title to be regarded as a_fore- 
runner of Darwin is duly emphasised. 

(2) That Kant should thus have lined the wings 
of his spirit in the dregs of the sensible world will 
astonish the average reader, for this work con- 
descends to minute details regarding the animal, 
vegetable, and mineral kingdoms, the characteristics 
of different races of men, and the like. Even one of 
the earlier parts, dealing with mathematical pre- 
liminaries, is not at all speculutive in its nature, and 
only one or two paragraphs in the introduction, which 
point out that geography deals with facts in space 
as history with events in time, remind us of the 
Critique of Pure Reason; but the services of Kant to 
geography are not negligible, and have been attested 
by Helmholtz. 

The present cdition 


work was so 


a full statement of 
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variant readings, and many corrections of the text 
due to this editor. 

(3) Hume’s dialogues on natural religion run on 
much the usual lines. The characters are three in 
number, Demea the representative of believing 
scepticism, Philo of unbelieving scepticism, and 
€leanthes of conciliatory rationalism. But there is 
this peculiarity in Hume's treatment, that, while 
there is no doubt that his own standpoint is that of 
Philo, he has chosen to make Cleanthes the hero, and 
concludes his worls with the opinion that Philo’s 
principles are more probable than Demea’s, but that 
those of Cleanthes approach still nearer to the truth. 
‘The essays on suicide and on the immortality of the 
soul have been preserved only by accident, as their 
author attempted to suppress them. The German 
translation and introduction are from the pen of the 
well known professor in Berlin, and, like everything 
published in this philosophical series, are excellent. 

(4) This volume contains about fifteen of Kant’s 
smaller metaphysical and logical works, some of them 
itranslated from Latin, some of them written before 
the birth of the ‘critical ’’ philosophy, not all of 
them interesting or important. They range over a 
variety of themes, from the dreams of a spiritist (viz. 
Swedenborg) to the well known prize-essay on the 
progress of metaphysic since the time of Leibniz and 


Wolf. This editor’s introductions to the various 
essays and treatises are extremely helpful and 
interesting. 

(5) The encyclopedia, the only complete and 


authentic statement of Hegel’s system—best known 
to English readers by the late Prof. Wallace’s trans- 
lations of its first and third parts—is here published 
in an excellent form. In the introduction the editor 
discusses (a) the fundamental ideas of the Hegelian 
philosophy ; (b) philosophy as science; (c) the encyclo- 
peedia, and Hegel’s relation to earlier systems. 


OUR BOOK SHELF. 


The Oxford Geographies. Vol. ii. The Junior Geo- 
graphy. By A. J. Herbertson. Pp. 288. (Oxford: 
Clarendon Press, 1905.) Price 2s. 


Wuen a school-book treats of the geography of the 
whole world in less than 300 pages of large, clear 
print, interspersed with abundant diagrams, its claim 
to compete with the ordinary class-book must be 
based on the substitution of quality for quantity, wise 
selection and arrangement for all-including compre- 
hensiveness. The book before us may fairly make 
such a claim. There ts nothing of the gazetteer about 
it: its method is that of connected description; in 
place of statistical tables we have an abundance of 
distribution-maps, and continents and countries are 
divided according to physical features more than by 
political boundaries. Thus in the case of England the 
counties are entirely ignored, and the pupil is spared 
the necessity of learning as many “ facts’? about 
Oxfordshire as about Lancashire. So, too, in the 
case of Europe, there is a special section on Alpine 
lands, which renders possible a connected account of 
the railway routes across the Alps, and should prevent 
the common misconception of the Alps as coextensive 
with the political area of Switzerland. 

Nearly one-third of the book is occupied with the 
British Isles, and about as much with Europe, the 
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remainder being about equally divided between Asia, 
Africa plus Australia, and America. It would be 
easier to form a judgment on the opening part if the 
‘* Preliminary Geography,’? which is intended to 
precede it, had been published. As it stands, this 
opening part, consisting of a large number of dis- 
tribution-maps (orographical, climatic, industrial, &c.) 
of the British Isles, with a discussion of their mean- 
ing and relations, is full of suggestiveness to the 
enthusiastic teacher, and in his hands is capable of 
expansion into a course of practical geography. 

In such a book the critic can, of course, find plenty 
of missing ‘ facts,’’ though we have found remark- 
ably few of first-rate importance. Several which we 
failed to find in the text turned up in the maps, which 
is just as well in view of the importance which the 
author attaches to the study of maps. (‘‘ Look at 
the map and notice...’ is a constantly recurring 
phrase.) Chicago, it is true, appears to be only 
casually mentioned on p. 262, without any allusion 
to its unique geographical position with reference to 
the Mississippi basin and the great lakes; and along 
with the trans-Alpine routes to which we have already 
referred we should have expected to find some account 
of the longitudinal route of the Orient express. 
While the numerous diagram-maps form one of the 
best features of the book, their execution is unequal, 
the lettering on some being indistinct and the shading 
sometimes amateurish. In the map of the chiet 
North American railways the names of the lines 
might be given as far as possible, and the route of 
the projected Grand Trunk Pacific continued to Port 
Simpson instead of ending at Winnipeg; while in 
Fig. 22 it scems unnecessary to distinguish part of 
the Scotch coal-fields merely because the coal is of 
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Organic Evolution. By C. W. Saleeby, M.D. Pp. 
124. (London and Edinburgh: T, C. and E. C. 
Jacko ened: ee Lnicesis ane. 


Dr. SaLreepy has written a little book on a great 
subject, and there is much to admire in his achieve- 
ment. Without technicalities and with vivacious 
clearness he discusses the history of the idea of 
organic evolution, the so-called evidences which show 
the validity of the evolution-formula, the conditions of 
evolution (heredity and variation) and the factors in 
the process (natural and sexual selection), the evolu- 
tion of plants, the history of the horse, the past and 
future evolution of man. And we can get all this for 
a shilling! The author writes in an unconventional 
chatty way, and is nothing if not up to date. He 
seems, however, to have written in hot haste, for he 
makes many slips. Perhaps it does not matter much 
that he speaks of Alfred Russel Wallace as being in 
1858 ‘‘a young surgeon,’’ but it is hard on the whale 
to have it said of him that his five ‘‘ fingers, hand 
and all, are buried deep in blubber, and ‘serve him 
no purpose whatever.’’ Surely Dr. Salecby’s teacher, 
Sir William Turner, to whom he gracefully refers, 
will be rather shocked at this libel on the whale’s 
flipper. Perhaps it does not matter much that a 
certain Matthew Hay (Patrick Matthew?) is credited 
with having conceived the idea of natural selection 
in the early years of the nineteenth century, but we 
are somewhat baffled by heing twice told that while 
the hen has three and a half fingers, the embryo 
chick has a five-fingered hand. If we dissect the 
embrvo we shall see this, we are told. We do not 
like Dr. Saleeby’s version of the lineage of extinct 
forms ‘‘ which continuously connect the horse of to- 
day with a five-toed ancestor,’? but we object. still 
more to the statement that ‘the adult or fully- 
developed barnacle is far inferior to the larva, for it 


100 


is little more than a fixed fleshy stalk, upon which 
grows the body and its shell ’’—‘‘a palpable case of 
what we call degeneration.”’ If all degeneration were 
on the lines of the barnacle’s life-history, it would be 
dificult to distinguish it from progress. We wish 
there had not been these and other blemishes in this 
sprightly and interesting little book, for it is sure to 
be popular. Io A We 


Le Chauffage des Habitations par Caloriféeres. By 
M. Raymond Périssé. Pp. 173. (Paris: Gauthier- 
Villars et Fils, n.d.) Price 23 francs. 


Tuis little work is of a very practical nature; and 
although it appeals more particularly to the engincer 
and architect it may be read with advantage by the 
general reader, for it sets out, in a manner which is 
clear and easily intelligible to all, the advantages 
which accrue from the systems of heating dwellings 
by the various warming apparatus which are in- 
stalled, not in the living rooms, but on the ground 
floor or in the basement. The advantages in the 
use of steam, hot-water, or hot-air apparatus, instead 
of fireplaces or stoves, are certainly real ones; for 
the house is more uniformly and better heated, at a 
less expense, trouble, and risk, and the apartments 
are not encumbered with the large stoves so generally 
seen on the Continent. 

The advantages and disadvantages of the different 
systems are explained, and various applications of 
these systems are illustrated. The reader is also told 
how each may be best applied and regulated to meet 
the variable requirements as to heat, the different 
circumstances of ihe dwelling, the conditions of 
occupancy, and the like. 
meiner Unterrichts- und 


Auslese aus Vorlesungs- 


praxis. By Dr. Hermann Schubert. Erster Band. 
Pp. 240. (Leipzig: G. J. Géschen, 1903.) Price 
4 marks. 


Ten chapters dealing with a varicty of subjects— 
logarithms, cyclotomy, the theory of physical dimen- 
sions, systems of circles and spheres being the most 
important. The principal novelty is the treatment of 
logarithms (pp. 1-68), fair approximations being 
obtained by combining inequalities such as 


—log m+2 log (m+1)—log (m+2)>0. 


The method is quite elementary and very ingenious, 
but it has no practical value, and strikes one as being 
artificial. The chapter on dimensions (reprinted from 
the Naturw. Wochenschr., 1895) is interesting, but 
not convincing; its essential feature is 


{mass]=[length]*(time]-?. 


Pangéoniétrie; ow Précis de Géométrie fondée sur 
une Théorie générale et rigoureuse des Paralléles. 
By N. J. Lobatschewsky. Kéimpression facsimilé 
conforme 4 l'édition originale. Pp. 279-340, and list 
of errata. (Paris: A. Hermann, 1905.) Price 
5 francs. 

LopaTSCHEWsky shares with the Bolyais the credit of 
founding the theory of non-Euclidean geometry, in 
which Euclid’s axiom of parallels is not assumed to 
be true. His ‘* Pangéométrie ’’? was communicated 
to the mathematical faculty of the University of 
Kazan in 1855 on the occasion of his jubilee; this 
fact might well have been indicated in the present 
reprint. It is the author’s last and most complete 
exposition of his theory, and mathematicians will be 
glad to have it in this accessible form, though, like 
ne similar reprints, it is rather trying to the eye- 
sight. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTURE. 
No notice is taken of anonymous conmunications.| 


The Bates-Muller Hypothesis of Mimicry: a Question 
of Historical Accuracy. 


A PAPER dealing with the above subject, by the late Dr. A. 
S. Paekard, has just been published in the Proceedings of 
the American Philosophical Society (vol. xliii., No. 178, 
p- 393), in which this well known entomologist endeavours 
to show that the markings of organisms (‘‘ poecilogenesis ”’) 
are ‘due to the physical rather than to the biological 
environment.’’ 1 must leave it to others to consider how 
far the late author has established his ease as against 
Bates, Fritz Muller, and those who have accepted the 
theories of mimicry associated with these names. My 
object in asking you to give space to this letter is to 
point out a distinct error which, if allowed to pass un- 
challenged, is likely to be accepted as a true statement of 
Darwin's views in the sense conveyed by the American 
writer. 

llappening to know the actual history of the Miillerian 
theory of mimicry through the courtesy of Mr. Darwin 
himself, 1 can assure those who read the paper that the 
passage which is quoted does not refer to that theory 
at ali. In the letter to Fritz Miiller referred to (August 
28, 1870) Mr. Darwin says:—‘'I should not be at all 
surprised if your suggestion about sexual selection were 
to prove true; but it seems rather too speculative to be 
introduced in my book,’’ &c. (‘* More Letters,’’ vol. ii., 
p- 91). Now Dr. Packard quotes only the words which I 
have italicised as ‘‘ Durwin’s own estimate of Miiller’s 
little paper,’? but this is a misstatement of the facts. 
Darwin, it will be observed, is referring to a suggestion 
about sexual selection, and I am in a position to state 
what that suggestion was. At the date of the corre- 
spondence quoted (1870), Fritz Miller had observed the 
striking resemblances, or ‘‘ mimicry,’’ between butterflies 
belonging to *‘ protected’? groups, as, in fact, Bates had 
done before him. In searching for an explanation of this 
apparent violation of the Batesian theory, he suggested 
that it almost appeared as though the females of one pro- 
tected species had been influenced in their choice by seeing 
the predominant pattern of other protected species always 
about them. Mr. Darwin was good enough to allow me 
to read Miiller’s letter to him, and in forwarding it to me 
in 1872 he added :—‘* You will also see in this letter a 
strange speculation, which I should not dare to publish, 
about the appreciation of certain colours being developed 
in those species which frequently behold other forms 
similarly ornamented” (‘‘ Charles Darwin,’? by E. B. 
Poulton, p. 202). This is the ‘‘ suggestion about sexual 
selection ’’ to which Darwin refers in his letter to Miiller, 
and, so far as my memory‘serves me, I do not think this 
speculation was ever formally published to the scientific 
world. 

The Miillerian theory which the late Dr. Packard con- 
sidered that he had demolished was not published until 
1879, the ‘little paper’’ in question having been con- 
tained in a number of Kosmos which Mr. Darwin 
forwarded to me in that vear. On reading the said note 
I was at once convinced that Miller had found the true 
explanation of mimicry between protected groups, and 
I accordingly directed Mr. Darwin's attention to the 
matter and published a translation of the paper (Proc. 
Ent. Soc., 1879, p. 20) in order to bring it under the notice 
of English entomologists. Writing to me in 1879 about 


this paper, Mr. Darwin said :—‘‘ F. Muller’s view of the 
mutual protection was quite new to me’’ (Poulton, loc. 
cit., p. 213). It is thus evident that Dr. Packard 


confused a tentative speculation of Mfiiller’s, which was 
contained only in a letter to Darwin, and probably never 
intended for publication, with the now well known 
Miillerian theory which was published formally some nine 
years later. 

R. MELpoLa. 
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Magnetic Storms and Aurora. 


in view of the interest recently displayed in theories 
as to the origin of magnetic disturbances, attention may be 
directed to some rather curious phenomena exhibited during 
the magnetic storms experienced lately. Usually when a 
magnetic element during a storm suffers a large deviation 
in one direction it does not simply return to, but over- 
shoots, its original value, and oscillates about its undis- 
turbed position. If we liken the curve to the outline of 
an island on a map, a conspicuous indentation of the 
coast line is usually accompanied by a correspondingly 
pronounced promontory. Whilst this is much the more 
common phenomenon, it is by no means very unusual to 
have, as it were, an isolated bay in an otherwise straight 
coast line; only when this happens the ‘‘ bay ’’ seldom 
forms a deep indentation, and the curvature of its outline 
is seldom very great. On November 15, during the recent 
display of aurora, a somewhat remarkable instance of a 
nearly isolated ‘‘ bay’’ presented itself in the declination 
curve trace at Kew. Taking, again, the geographical 
analogy, it resembles—as may be seen from the accom- 
pauying copy of the curve’—a regular estuary. We have, 
commencing at 8.53 p.m., an easterly movement, which 
in twelve minutes reduced the declination about 32’, while 
in the subsequent twenty minutes the declination increased 
34’, thus returning very nearly to the value it had half 
an hour before. This was by no meaus the only movement 
during the magnetic storm of November 15, but it was 
far and away the most conspicuous one. Its remarkable 
form would predispose one to attribute it to some very 
special cause, which oue would naturally associate with 
the coexisting aurora. Curiously, however, a very similar 
movement was experienced three days earlier, when no 
special aurora! display seems to have been noted in this 
country, the intervening days being free from any large 
disturbance. This earlier disturbance—a copy of which is 
also shown—took place on November 12, also in the even- 
ing, but nearly 2} hours earlier than that on November 15. 
The conspicuous movement on November 12 began 
about 6.30 p.m. The easterly movement was fully larger 
than on November 15, being about 35’-5, while the return 
swing to the west was about 36’-5. The double move- 
ment occupied about thirty-eight minutes, and so some- 
what longer than on November 15, but this is chiefly due 
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to the movement on November 12 beginning and ending 
somewhat less abruptly. 

The total ranges of the declination disturbances on 
November 12 and i5 were respectively about 42’ and so’. 
The other clements were also disturbed, the horizontal 


' Two days’ curves—each with its base line—are taken on each photo- 
grapbic sheet ; the upper is always the earlier. 
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force range being approximately 200 y on November 12 
and 250y on November 15 (1 y=o0-o0001 C.G.S. unit). In 
each of these horizontal force curves there was also a 
prominent movement somewhat analogous to the above 
movements in the declination, but not synchronous with 
them, and with an increase of force. The horizontal force 
movement on November 12 was the more striking, the 
force increasing by about 180y in thirteen minutes, and 
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then falling off about 155 in the next thirteen minutes. 
On November 15 the nearest analogous movement was 
of a more normal character, an increase of 110y, occupy- 
ing about ten minutes, being followed by a fall of 
160'y in the next twenty minutes. On November 12 the 
prominent horizontal force change was only a few minutes 
later than the prominent declination change, but on 
November 15 the most prominent horizontal force movement 
preceded the prominent declination movement by about 
2% hours. There were considerable horizontal force move- 
ments at the time of the prominent declination movement 
on November 15, but they were of a more commonplace 
character. The disturbance on November 12 commenced 
about 9.30 a.m., terminating about miduight; that on 
November 15 lasted much longer, starting about 3.15 p.m., 
and continuing for about thirty hours. 
CHARLES CHREE. 
National Physical Laboratory, November 21. 


Absorption Spectra of Ultra-violet Rays by Vapour 
and Liquids 


In connection with some letters recently published in 
Nature (vol. Ixxii. pp. 557, 630), the following note may 
perhaps have some interest. Researches on the above 
named subject have been made in the physical institute 
of the University of Erlangen. Dr. Pauer (Iied. Ann., 
Ixi., p. 363, 1897) has determined for a great number of 
substances the position of the absorption bands, and Dr. 
Miller (Erlangen Inaugural Dissertation, 1903, Sitsungs- 
berichte der physikalisch-medicinischen Societat in Erlangen, 
vol. XXNiV., p. 188, 1902) has tried to get some values of 
the absorption coefficients of vapours. By the researches 
of Friedrichs and Grebe, the results of Pauer have been in 
many respects amplified. Perhaps 1 may direct attention 
to the fact that Dr. Pauer found that the law of Kundt on 
the displacement of the absorption bands towards the red 
with increasing refraction index or dispersion is true when 
passing from the vapour to the liquid and then to the 
solutions in different media. His observations were made 
on benzol, toluol, the isomers of xylol and athylbenzol, 
chlorobenzol, bromobenzol, iodobeuzol, anilin, nitrobenzol, 
pyridine, bisulphide of carbon. Benzol and bisulphide of 
carbon were especially carefully treated by him. 

Erlangen, November 13 E. WIEDEMANN. 
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The Second Law of Thermodynamics. 


Is it not true that the Second Law of Thermodynamics 
is contradicted by the known facts of diffusion? When, 
for instance, masses of hydrogen and nitrogen are separ- 
ated by a palladium partition, a difference of pressure is 
set up, owing io the diffusion of some of the hydrogen 
into the compartment which at first contained only 
nitrogen. In this condition the system is ahle to do work 
at the expense of its own heat, or heat entering from with- 


out. The palladium, in fact, takes the place of Clerk 
Maxwell's Sorting Demon, though, in this case, the process 


made continuous. M. A. Browne. 
College, Cambridge, November 19. 


cannot be 
Christ’s 


BRITISH EXCAVATIONS IN THE NEAR 
EAST, 1904-5. 
URING the past year British archeologists have 
carried on the work of disinterring the remains 
of the ancient civilisations of Greece, Egypt, and 
Mesopotamia with energy. The excavations of the 
Trustees of the British Museum at Ephesus have re- 
sulted in interesting discoveries. The work was in- 
tended to supplement and complete that carried out 
under the auspices of the Trustees from forty to thirty 
years ago on the site of the Great Temple of Diana 
of the Ephesians. That work, carried out by the 
late Mr. J. T. Wood, resulted in the planning of the 
temple and the removal to England of many valuable 
antiquities now in the British Museum. The present 
work was entrusted by the trustees to the dis- 
tinguished archeologist Mr. D. G. Hogarth. It has 
resulted in the discovery, undreamt of by Wood, of 
the remains of two earlier temples below that of the 
Creesus temple, which he supposed to be the earliest, 
and of a vast number of votive objects of the eighth 
and seventh centuries B.c., among them many of gold 
and silver, besides Egyptian blue composition scarabs 
of the early twenty-sixth dynasty period. These were 
found underneath the second or ‘ pra-Creesus ”’ 
temple. By the laws of Turkey, the antiquities, 
especially those of precious metal, must go to the 
Museum of Constantinople, but duplicates will come 
to the British Museum. Much new knowledge of the 
third or Crassus temple, discovered by Wood, has also 
been gained. The two earlier ones seem to have been 
of interesting construction. Much heavy pumping 
work had to be carried out in the temple area, which 
had become filled with water. Mr. Hogarth is to be 
congratulated on having brought this interesting 
work to a successful conclusion. 

On the mainland of Greece, Lakonia has been 
handed over by ihe Greek Government to the British 
School of Athens for excavations. Several minor dis- 
coveries of interest have been made, including that 
of a fifth-century local heroén, or hero-shrine, with 
its equipment of cultus-images, reliefs, figurines, and 
votive cups, &c., near Monemvasia. The worl was 
carried out by Mr. R. C. Bosanquet, the Director of 
the School, and Mr. F. C. Hasluck. 

The Cretan work of the British School has now 
been brought to a conclusion. The excavation of the 
site of Palaikastro, in the province of Sitfa, has not 
vet been completed, but is suspended, let us hope not 
for long. Mr. R. McG. Dawkins was in charge, 
and carried out his work most successfully under 
adverse conditions, owing to the now unhappily re- 
newed troubles in the island, due to the fixed deter- 
mination (whether it be right or wrong) of the Cretan 
people to effect their union with Greece. We can, 
parenthetically, only pray that Candia may not be the 
scene of riots, not for the sake of the Cretans, but 
for that of the museum, which contains all the 
trophies of the last few years’ wonderful discoveries 
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at Isnossos and Phaistos, the destruction of which 


| would be an irreparable loss to the whole civilised 


world. 
This by the way. Mr. Dawkins's work has re- 
sulted in the discovery of the complete stratification 


, of the temple site back to the first post-Neolithic age, 


and the discovery of fine pottery of the various stages 
of the Minoan period. Jt is evident that the later 
temple was built over the Minoan settlement, prob- 
ably as the result of a survival of religious tradition 
in connection with the site. The exploration of the 
Minoan town has been regularly continued. In the 
hills near by Mr. Dawkins also discovered a Neolithic 
settlement with a very interesting deposit of twenty 
stone axes, ‘more than half of them in brand-new 
condition, This discovery gives us, for the first time 
in the .Egean, a definite idea of a Neolithic home- 
stead.” 

The explorations of Messrs. Arthur Evans and 
Mackenzie at Knossos have been continued with the 
assistance of Mr. Doll as architect. By the kindness 
of Dr. Evans we are enabled to give a short sketch 
of the results of his worl: this season in advance. 
The chief work has been the exploration of the 
magazines on the paved way leading west from the 
‘Stepped Theatral Area’ (see Nature, October 5). 
More stores of tablets relating to the royal chariots 
and armoury have been found, and a complete build- 
ing excavated. On the hillside beyond the Candia 
road, the building to which the way led from the 
palace has been found and partly excavated. It 
proved to be a late Minoan house, larger than any 
other dépendance of the palace, and in it were found 
the remains of a shrine containing fetish images in 
the shape of natural stalagmite blocks of quasi-human 
form, together with a painted clay goat and other 
figures. Owing to heavy rainfall, the modern wooden 
pillars of the quadruple staircase in the main palace 
gave way, and Dr. Evans was obliged to rebuild the 
whole. This he did in more solid form with stone 
pillars of ancient shape and appearance. More 
interesting discoveries were made during the course 
of the work. We regret to, learn that owing to 


absence of outside support for the Cretan Explor- 
ation Fund the Knossian excavations may shortly 
be brought to an end. Jt is evident that an ex- 
cavator cannot go on bearing indefinitely the greater 
part of the cost of his excavations himself, as Dr. 
Evans has done. There is much more of the 


greatest importance to science to be found at Knossos, 
and we again appeal to those who are interested to 
subscribe to the Cretan Exploration Fund. There 
ought to be some money somewhere for the most 
important archwological exploration of the decade, 
which, despite the claims of Egyptian excavations, Dr. 
Evans’s work must undoubtedly be admitted to be. 
We hope and confidently expect that, after a pause 
of a year or two devoted to the full publication of the 
momentous results hitherto obtained, Dr. Evans will 
be enabled to proceed afresh with the exploration of 
IXnossos. 

In Egypt the chief excavations of the year have 
been those of the Egypt Exploration Fund. The 
excavators employed by the fund were, as before, 
Profs. Naville and Petrie, and Messrs. Hall, Currelly, 
and Ayrton, Mr. Hall being lent, as Jast year, by the 
British Museum. To Messrs. Naville, Hall, and 
Ayrton was assigned the continuance of the excava- 
tions at Dér el-Bahari, with the assistance of Mr. 
and Mrs. H. Garnett-Orme, who kindly gave their 
services to the Fund for this work. Messrs. Petrie 
and Currelly, with a party of helpers, among whom 
may be mentioned Captain Weill, of the French 
génie, were commissioned to investigate and clear 
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the well known temple of Sardbit el-lshadim, in the 
Sinaitic peninsula. Captain Weill has made the 
Egyptian inscriptions of Mount Sinai his special study. 

The results of the first season’s work on the eleventh 
dynasty temple at Dér el-Bahari were described in 
Nature, June 16, tg04; those of the second season 
have been equally interesting and important. The 
new temple is, in fact, the oldest now known at 
Thebes, and is the best preserved of the older temples 
of Egypt. It is the only temple of its period (about 
2500 B.C.) known to us, and is therefore important 
as telling us previously unknown facts with regard 
to the architecture and art of that time. The temple 
is the funerary chapel of King Neb-hapet-Ra (formerly 
called ‘‘ Neb-kheru-R 4") Mentuhetep, the first great 
Theban king. Last year’s excavations were brought 
to an end when only a corner of the temple had been 
uncovered. Those of this year have resulted in the 
clearance of the main portion of it, leaving only the 


western end to be excavated this winter. It is a 
symmetrical rectangular building built upon an 


artificially levelled platform of rock. In the centre 
is a square erection which was apparently the base 
of a dummy pyramid of small size. Round this is an 
ambulatory or corridor of octagonal pillars, the outer 
wall of which was decorated with coloured reliefs. 
The platform was approached from the east on its 
centre line by an inclined plane or ramp, flanked by 


colonnades of square pillars on the lower level. This 
arrangement of platform, ramp, and flanking 


colonnades was apparently copied by the later archi- 
tects of the temple of Queen Hatasu or Hatshepsut 
close by, which was excavated for the Egypt Explor- 
ation Fund by Prof, Naville, assisted by Mr. D. G. 
Hogarth and others, some years ago. The main 


arrangement of the old temple, with its central 
pyramid, &c., was not copied by Hatshepsut’s 
architects. 


A large number of fragments of the reliefs already 
mentioned have been found this year as last, and 
were exhibited at the annual exhibition of the Egypt 
Exploration Fund in the rooms of the Society of 
Biblical Archeology in July of this year. “The 
brilliancy of their colouring and delicacy of their 
workmanship were remarkable, and they form an 
important addition to the chief known relics of 
Egyptian art. The carving of some of the sculptured 
hieroglyphs is of the finest style, which is not often 
seen in Europe, and was hardly known to many who 
had not visited Egypt and seen Abydos and Dér 
el-Bahari. ‘ 

Apart from the actual temple-buildings, the two 
most important discoveries were those of the sarco- 
phagi of the priestesses of Hathor who were buried 
within the temple, and six portrait statues of the 
King Usertsen or Senusret III. of the twelfth 
dynasty, representing him at different periods of his 
life. The heads of two are missing. The portraits, 
especially the two oldest, are very fine. One of the 
white limestone sarcophagi is most beautifully carved 
with scenes of offerings being brought to the deceased 
priestess, of the cows of Hathor, &c. The sarco- 
phagus and one of the statues are illustrated in an 
article on the temple by Mr. Hall in the August 
number of AMfan, from photographs taken by Mr. 
Ayrton. i 

The small votive offerings which were such a 
feature of last year’s discoveries were not found in 
any quantity this vear, but instead a much larger 
number of worlkmen's tools, hoes, baskets, mallets, 
&c., were found. 


Prof. Petrie’s work consisted in the clearance and | 


planning of Sardbit el-hadim and the study of the 
Wadi Maghara inscriptions. In the Wadi Maghara 
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an inscription of the early King Sa-nekht, whose 
tomb was discovered by Mr. Garstang at Beét 
Khallaf, in Upper Egypt, a few years ago, was found. 
The peculiarities of the plan of Sarabit el-IShadim 
had long been known, and now that they have been 
fully made out they appear sufficiently curious to 
demand some explanation, which Prof. Petrie has 
attempted to give. He explains the building as not 
primarily an Egyptian but a Semitic shrine, with 
Hanefiya courts like those of a mosque, while the 
peculiar stela inscribed with records of Egyptian 
miners and the upright stones, which are such a 
feature of the place, he identifies as Semitic bethels 
or bactyli, Prof. Petrie also claimed this as the only 
Semitic tempte known. Tlis conclusions do not, how- 
ever, seem to be altogether approved by other arche- 
ologists, and Mr. R. C. Thompson, of the British 
Museum, has criticised them in a recent article in 
Man, to which Prof. Petrie has replied, with the 


result of drawing a further reply from Mr. 
Thompson. ‘The point about this being the only 
Semitic temple must undoubtedly be «bandoned; 


the Babylonian temples are far older. That they 
are Sumerian is no argument against this, for 
the Semites took over most of their religious ideas 
from the Sumerians; but to an unprejudiced critic 
the weakest point of Prof. Petrie’s argument 
seems to be the identification of the stela: as 
bethels. If they were, they would, as Mr. Thomp- 
son says, be inscribed, not with mere records of 
Egyptian garrison and mining officials, with prayers 
to the Egyptian goddess Hathor, as they are, but with 
inscriptions of Semitic religious import, recording 
dreams and prophecies, &c. Prof. Robertson Smith’s 
‘‘ Religion of the Semites ’* should be consulted on 
this point. The form of the stele is as Egyptian and 
non-Semitic as their inscriptions; we may compare 
with them the stela or ohelisk of Usertsen I. at 
Begig, in the FayyGm, and the two great stele in 
front of the funerary temple of King Sneferu at 
Médiim, discovered by Prof. Petrie himself in 1891. 

A large number of interesting objects were brought 
back by the expedition, and were exhibited by the 
Egypt Exploration Fund at University College, Gower 
Street, in July. 

Excavations have been carried on by Mr. Garstang 
for the University of Liverpool at Kom el-\hmar, the 
site of the ancient Hierakonpolis, at Hissaya, south 


of Edfu, and at Esna. At Kom el-.Ahmar Mr. 
Garstang found interesting remains of the third 


dynasty or earlier, at Hissaya graves of the Persian 
period, and at Esna a series of town-remains from 
Hyksos times until the twentieth dynasty. Two re- 
markable tomb-structures were found, of eight or ten 
chambers on the ground floor and a stairway leading 
up to the first floor, where there was a similar series. 
The site in general illustrated in an interesting fashion 
the provincial art of Egypt at the period. Excavation 
is to be resumed on it next vear. We are indebted 
for these details to the kindness of Mr. Garstang. 

In Mesopotamia the excavations of the British 
Museum at Kuyunjik, the site of Nineveh, have been 
brought to an end under the direction of Mr. R. Cc. 


Thompson, after the departure of Mr. L. W. 
King. The excavations have resulted in the dis- 
covery of many interesting buildings previously 


unknown, including a temple of the god Nabu 
and a new palace of Sennacherib, The planning 


of the whole mound of Kuyunjilk and its ruins has 
| been carried out to its completion. Messrs. King 
and Thompson also visited the rock of Behistun 
or Bisutun in Persia, and re-copied the famous 


} historical inscription of Darius, originally copied by 
Rawlinson. The text obtained by them will be the 
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most complete and authoritative existing. Messrs. 


King and Thompson have also taken some unique | 


photographs of the monument. 

In the Sudan, Dr. Budge, of the British Museum, 
and Mr. J. W. Crowfoot, Inspector of Education in 
the Sudan, have completed the work which the former 
began at Meroe in i903. They finally cleared out the 
shrine of the largest pyramid, and made some in- 


teresting explorations in the country near the Second , 


Cataract. Dr. Budge, whose services had been pre- 
viously lent to the Sudan Government by the British 
Museum in 1897, 1899, and 1903, is now engaged on 
an aceount of his four missions to that country, which 
is announced to appear in the spring. 

We cannot close this account of British archao- 
ological work without a word of con- 
gratulation to our American friends on 
the suecess of the exeavations of Mr. 
Theodore N. Davis, assisted by Mr. 
J. E. Quibell, the British Inspector of 
Antiquities in Upper Egypt, in the 
Valley of the Tombs of the Kings at 
Thebes. Mr. Davis found the un- 
touched tomb of luaa and Tuaa, the 
father and mother of the great Queen 
Tyi, consort of Amenhetep III. and 
mother of the heretic King .\khunaten. 
The tomb was full of the most magni- 
ficent furniture, chariots, &¢., mostly 
thickly overlaid with gold. Mr. Davis 
will proceed with his excavations this 
winter with the assistance of Mr. Ayrton, 


who has left the Egypt Exploration 
Fund for this purpose. 
THE BEAUTY OF MINUTE 


STRUCTURE IN NATURE.* 


(One of the many ways of beginning 

the study of natural science is 
with a ‘ beauty-feast ’’—of flowers or 
birds, of shells or gems, of anything— 
for all natural things are beautiful, in 
their proper setting at least. It is an 
old-fashioned mode of approach, com- 
mending itself to children and simple 
minds, but one which often leads far 
beyond zsthetic pleasure to the joy of 
understanding. It affords a dynamic 
to investigation, and fosters a healthy 
reverence for things. In school ‘ nature- 
study ’? the gsthetic factor should be 
characteristic, though it is too often con- 
spicuous by its absence. Indeed, if we 
had to choose, we should prefer admir- 
ation without science to science without 
admiration. But a simple bool: lilse that 
before us shows that there is no neces- 
sary antithesis; it is a disclosure of beautiful things, 
and yet within its limits it is quite scientific. 

The author’s aim is to illustrate by well chosen 
examples the beauty of minute structure, the beauty 
which the microscope discloses, and he is to be con- 
gratulated on his success. While older books on 
“the wonders of the microscope '* had to be content 
with drawings, some of which were exquisitely done, 
this book presents us with photomicrographs of the 
highest excellence. It is difficult to over-praise them. 
Moreover, while the older books gave too much 


1 ‘Nature through Microscope and Camera." By Richard Kerr; with 
65 photomicrographs by Arthur E Smith. Pp. 197. (London: Religious 
Tract Society, r905.) Price 6s net. 
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prominence to curiosities and out-of-the-way objects, 
we are here brought into close quarters with the 
familiar, with diatoms and Foraminifera, the whell’s 
radula and the barnacle’s cirri, the buiterfly’s 
‘“tongue ’’ and the seales of the sole, the spine of the 
sea-urchin and the spider’s foot, a gnat and a house- 
flv’s eggs, the dodder entering the clover, the bud 
of the lily flower, the sting of the nettle and the stem 
of wheat, and so on through a long list. Along with 
each of the sixty-five illustrations there is a short and 
clear description, and a note of the conditions. of the 
photograph, e.g. magnification, focal distance, and 
exposure. The photographs were taken by Mr. 
Arthur E. Smith, and are certainly among the finest 
that have ever been published. They were taken, for 
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Fic. 1.—Diatom, from Bori, Hungary, ™ 1000. From “‘ Nature through Microscope and 


amera. 


the most part, on 12 by to plates, and have been 
somewhat reduced in the process blocks. Mr. Smith 
contributes a useful chapter of practical hints on 
photomicrography. 

Mr. Kerr is an enthusiastic photographer, who 
believes in his ‘‘ intellectual pastime ’’ as helping, in- 
directly, to remedy some of the ills we are heir to, 
such as ‘‘the amusement fetich.’? But he is more, 
he is a student of the beautiful things which he 
delights in, and he can tell their story in a plain, 
straightforward way. The moral that adorns his tale 
is expounded by Prof. G. Sims Woodhead in a finely 
conceived introduction; but we shall only say this, 
that the whole spirit of this beautiful book is well 
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expressed in the prefatory quotation from Sir J. F. W. 
Herschel :—‘‘ To the Natural Philosopher there is no 
natural object that is unimportant or trifling; from 
the least of Nature’s works he may learn the greatest 
lessons.” pec Nee le 


THE WASTAGE IN ARMIES BY DISEASE. 


“| HE recent utterances of Sir Frederick Treves on 

the subiect of the Army Medical Service (see 
Nature, November 2, p. 15), and the discussion on 
enteric fever in the army which has appeared in the 
columns of the Times, have again directed attention 
to the inadequacy of the means taken in our army to 
prevent the incidence of enteric fever and other filth 
diseases. The crux of the matter is this: we have to 
provide hospital accommodation for to per cent. of 
our forces in the field, the Japanese for but 2 per cent. 
Why this difference? In the South African campaign 
no less than 746 per 1000 of the fighting forces were 
admitted into hospital for disease which is mainly 
preventable. In this war there were something like 
450,000 admissions to hospital on account of sickness 
and some 22,000 admissions on account cf wounds or 
injuries received in action. 

““Among those admitted to hospital on account of 
disease alone, there were 14,800 deaths during the whole 
war; further, so far as can be estimated at present, 42,741 
of the total admissions to hospital on account of disease, 
and 7998 of the deaths from disease, were due to enteric 
fever, while 31,363 of the admissions and 1248 of the 
deaths were from dysentery. In other words, no less than 
one-tenth of the admissions on account of disease were 
for enteric fever, and one-fourteenth were for dystentery, 
or these two diseases alone were the cause of practically 
one-sixth of the total admissions and about two-thirds of 
the total deaths on account of disease; these two diseases 
also accounted for nearly one-half of the total losses by 
death from all causes during the war. As we know that 
both enteric and dysentery belong to the group of diseases 
which are largely the outcome of faulty environment, the 
sanitary significance of these figures needs no argument.’’! 


How does the Japanese Army deal with the preven- 
tion of disease? The following record sufficiently 
answers this question :— 


‘The care of the sick and wounded occupied but a 
smal] share of the time of the medical officers. The solu- 
tion of the greater problem of preventing disease by the 
careful supervision of the smallest details of subsistence, 
clothing and shelter was their first and most important 
duty. Nothing was too small to escape their vigilance, 
nor too tedious to weary their patience, and everywhere, 
in the field with the scouts or in the base hospitals at 
home, the one prevailing idea was the prevention of disease. 
The medical officer was to be found both in the front and 
in the rear. He was with the first screen of scouts, with 
his microscopes and chemicals, testing and labelling wells, 
so that the army which followed should drink no con- 
taminated water. When scouts reached a town, he imme- 
diately made a thorough examination of the sanitary 
conditions, and if cases of contagious or infectious disease 
were found, he put a cordon around the quarter where 
they were. A medical officer accompanied foraging parties, 
and, with the commissariat Officers, sampled the various 
food, fruit, and vegetables sold by the natives before the 
arrival of the army. If the food were tainted, or the fruit 
Over-ripe, or if the water required boiling, notices to that 
effect were posted in suitable places. So strict was the 
discipline from commanding officer to rank and file that 
obedience to the orders of the medical officer was absolute. 
The medical officer also supervised the personal hygiene 
of the camp. He taught the men how to cook, how to 
bathe, how to cleanse the finger nails so as to free them 
from bacteria, as well as how to live in general a healthy, 
vigorous life, and it was a part of the soldier's routine 
fo carry out these instructions in every particular. As a 


1 Lieut.-Col Firth, R.AM.C., Journ of Hygiene, Sept. 
NO. 1883. VoL. 73] 


1 1905, P- 543. 


result of this system the medical officer was not obliged 
to treat cases of dysentery and fevers that follow the use 
of improper food and the neglect of sanitation. During 
six months of terrible fighting and exposure in a foreign 
country there was only a fraction of : per cent. of loss 
from preventable diseasc.’’! 


It may be true that vehicles other than water, par- 
ticularly dust and flies, convey the infection in enteric 
fever, diarrhoea, and dysentery, but much can be done 
by safeguarding the water supplies. 

Diminish the incidence of these diseases by any 
means whatever and the subsequent incidence of the 
disease will naturally be lessened—cases beget cases. 

It may or may not be practicable to sterilise the 
drinking water for a big army in the field, but in 
camps and in small campaigns such as our “ little 
wars ’’ on the Indian frontier, and in i\frica, a great 
deal more could be done than has been done. Thus 
in the Tochi Valley, in 1897, a force of some 4000 men 
was condemned to inactivity and suffered severc'y froni 
diarrhaza, dysentery, and enteric. The British troops 
averaged an annual strength of 622, and among them 
there were 59 cases of enteric with 30 deaths, Bt 
cases of dysentery with 65 deaths, and 211 cases of 
diarrhoea with 10 deaths. Here was an ideal instance 
in which sterilisation of the water or distillation 
for the sick (as the water was very saline) could 
have been carried out, as there was plenty of fuel, 
and the extra cost involved would probably have been 
more than covered by the saving in pensions, &c. 
Lieut. Nesfield, I.M.S., in the Tibet campaign used 
his iodide iodate tablets (see Nature, July 27D aOsh 
and August 31, p. 432), with the result that of oO 
men who drank water sterilised with them, none con- 
tracted cholera, while of other batches of men passing 
through the same region a few days later an average 
of 3 per cent. contracted cholera. 

There can be no question that the medical officers. 
of our army are a devoted body of men, highly trained, 
and fully alive to what should be done, but they are 
too few adequately to cope with the problem of pre- 
vention, and what is more they receive little encour- 
agement in this direction from those in authority. In 
addition, a body of intelligent trained non-commis- 
sioned officers and men, a sanitary corps, is required 
to carry out the policy of the medical officers. At 
present guards for the water supply and similar pur- 
poses are drawn from the ordinary strength of the 
regiments, with, of course, no special training. In 
the China Relief Expedition in 1900 the Japanese 
provided three skilled men to take care of their sick 
and wounded for every two provided by the other 
armies. In olden times it was thought cheaper to 
obtain a new soldier than to cure a sick or wounded 
one; the reverse is the case nowadays if the authorities 
would but appreciate it, and prevention is even better 
than cure. R. T. Hewterr. 


NOTES. 

We announce with deep regret that Sir J. S. Burdon 
Sanderson, Bart., F.R.S., late Regius professor of 
medicine in the University of Oxford, died at Oxford on 
November 23. 

Pror. Emit Warsurc, president of the Reichsanstalt in 
Charlottenburg, and Prof. Henri Moissan, of the University 
of Paris, have been elected corresponding members of the 
Academy of Sciences of Miinich. 

THE twenty-first anniversary of the Royal Scottish 
Geographical Society was celebrated by a dinner in Edin- 
burgh on Monday, November 27. Prof. J. Geikie, the 
president of the society, presided. 

1 Brit. Med. Journ., 1904, ii. p- 1332. 
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Tue death is announced of Dr. James Monckman on 
November 18, at the age of sixty-three. In 1879, alter 


.acting as honorary assistant to Prof. J. J. Thomson at 
‘Cambridge, Dr. Monckman received the degree of D.Sc. 


of London University. At Bradford he acted occasionally 
as consulting analytical chemist, and he carried ont some 


researches in chemistry, as well as work in geology and 


botany. le assisted in the formation of the Bradford 
Scientific Society, and was thrice elected its president. 


A pistixcT earth tremor occurred in Manchester and 
Salford about 3.45 a.m. on November 25. Many people 
dwelling on the north-west side of the city and borough 
reported that they were disturbed from sleep by violent 
shaking of their rooms and the ringing of bells. Some 
persons reported that they heard a loud thud; others that 
there was nothing but one violent shock, followed by a 
tremor lasting several minutes. In the Seedley district of 
Salford some chimney stacks were displaced, but there was 
no other damage. 


Dr. F. AMEGHINO seems to be impressed with the idea 
‘centre of the universe,’’ and that 


-almost every group of manimals may be traced back to 


-a South American ancestor. 


In the third of three papers 


-dealing with the presence of a perforation in the astragalus 
-of several groups of mammals, published in vol. xiii. of 


the Anales of the National Museum of Buenos Aires, he 
gives, for instance, a phylogeny in which both pangolins 
(Manidz) and aard-varks (Orycteropodidze) are placed as 
being derived from armadillos (Dasypodida). A more 
unsound pedigree it would be almost impossible to invent. 
Dr. Ameghino has detected the above-mentioned foramen 
not only in Orycteropus, but also in Canis, Typotherium, 


-and certain mammals from the Middle Miocene of France. 


Amone the contents of the November issue of the 
Naturalist is a communication by Mr. A. Whitaker on the 
breeding habits of British bats. Unfortunately, the author’s 


-attempts to rear bats in captivity have been only partially 


successful, in some degree owing to the circumstance that 
it was not ascertained until too late that a female specimen 
was pregnant. One noctule bat gave birth, however, to an 
offspring almost immediately follawing its capture, and it 
was noticed that the squeak of the ‘ baby ’’ was even more 
high-pitched than that of its mother. When the young one 
was eleven days old (and still blind and naked) the parent 


-escaped, but apparently returned and carried away her 


offspring. Neolithic remains from the Durham caves form 
the subject of a paper by Mr. C. T. Trechmann in the 
sume issue. 

AccorDING to Muscum News, No. 4, the Brooklyn 
Museum, which is in the van of progress, has been trying 
the experiment of placing, for the use of visitors, books 
relating to the subject of the specimens exhibited on 
tables alongside the various cases. So far the experi- 
ment seems to have been a decided success, but whether 
it could be repeated in this country may be doubtful. 
Apropos of descriptive labels in museumis, it is stated in 
the same periodical that if ninety-nine objects are labelled 
and the hundredth is not so treated, visitors will pass over 
all the former and inquire for the label for the latter. 
Again, a visitor has been known to look at a label some 
six feet long, inscribed in letters three inches high ‘* Atlantic 
Right Whale,’’ and then turn round and ask the nearest 
official ** what that animal is called *’! 


No. 25 of the ‘‘ North American Fauna,’’ issued by the 
U.S. Department of Agriculture, consists of an account of 
the biological survey of Texas which has been recently 
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carried out. This part, which is by Mr. V. Bailey, deals, 
however, only with the determination of life-zones, and the 
reptiles and mammals, the birds being reserved for a future 
issue. The economical aspect of the subject has claimed 
a large share of the attention of the workers, especially as 
regards the suitability or otherwise of particular crops to 
particular climatic zones. The mapping of these zones— 
which are necessarily also life-zones—cannot fail to be of 
advantage to agriculturists, for “‘ as a crop becomes an 
established success in one locality, a study of the zone- 
map will show over what adjoining county it can be profit- 
ably extended.’’ Of the nine new mammials described, all 
but one are subspecies, thus showing how thoroughly the 
country has been worked. 

Dr. Forsyti Major has favoured us with a copy of an 
interesting and important paper from the October and 
November numbers of the Geological Magazine on certain 
rodents from the Pleistocene of the western Mediterranean 
countries. We first of all deals with the picas, or ** mouse- 
hares,’’ of the extinct genus Prolagus, which, instead of 
being confined to Sardinia and Corsica, is also continental, 
and extends as far west as Spain. Next it is shown that 
Henscl’s Mus orthodon, which has been supposed, appar- 


ently owing to a misconception, to be akin to M. 
sylvaticus, represents a genus—Rhagamys—by itself. It 
has, for instance, tall-crowned molars with very thick 


enamel, and nearly vertical tubercles, which when worn 
present a characteristic pattern. Finally, the Pleistocene 
cyvicola henseli is shown to form a kind of connecting 
link between the Pliocene Mimomys, in which the molars 
are rooted, and modern voles, the dentine surfaces of the 
prisms of the latter being incompletely separated. 


REcENT miscellaneous results of the work of the U.S. 
Bureau of Entomology are summarised in Bulletin No. 54 
of that section of the Agricultural Department. One article 
is devoted to the sugar-cane beetle (Ligyrus rugiceps), on 
which a special investigation was undertaken last year, 
owing to the fact that the insect, and the best means of 
checking its ravages, had received practically no attention 
for the last five-and-twenty years. It is hoped that the 
remedies suggested will be found efficient by southern 
planters. ‘‘ Conchuella,’? a Mexican cotton-pest, which it 
is feared may spread to Texas, has also received attention 
at the hands of the bureau’s officers, while the demonstra- 
tion of the efficiency of cold storage for ‘‘ cow peas "’ (so 
largely used as fodder and for the improvement nf the soil 
in the States) as a protection against the attacks of the 
three species of weevils to which they are subject may be 
regarded as a triumph for the bureau. 

We have received from the trustees a copy of “ A Guide 
to the Fossil Reptiles, Amphibians, and Fishes in the De- 
partment of Geology and Paleontology in the British 
Museum (Natural History), Cromwell Road,” issued at the 
price of sixpence. Although on the title-page mercly stated 
to be the ‘‘ eighth edition,’’ this excellent little handbook 
has been entirely re-written by Dr. A. Smith Woodward, 
the keeper of the department, whose name is a sufficient 
guarantee that it is thoroughly up to date, and at the same 
lucidly and simply written. In its new form it 
constitutes a brief, popular introduction to the study of the 
extinct representatives of the groups to which it is devoted. 
The most striking illustration is one of Mr. Carnegie’s 
dinosaur, Diplodocus, which from considerations of space 
has been mounted in the gallery mainly devoted to recent 
reptiles, instead of among its fellow monsters. The plate 
of the skulls of two of the wonderful extinct horned 
tortoises—one from Queensland and the other from Pata- 
gonia—likewise merits a word of commendation. 
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Mr. WinsLow anp Miss Rocers have suggested a new 
classification of the bacterial family Coccacez (Science, 
xxi., No. 539, p. 669). The family is divided into two sub- 
families, the Paracoccacere and Metacoccacez, the former 
being subdivided into two genera, Diplococcus and Strepto- 
coccus, the latter into three genera, Micrococcus, Sarcina, 
and Ascococcus. We are not sure that this revised classifi- 
cation is a material improvement on the classifications 
which already exist. For instance, the Pneumococcus is 
included among the Diptococci, but culturally it is un- 
questionably a short Streptococcus, and in the sputum may 
occur in chains of four elements. 


ALTHOUGH yams, the tubers of species of Dioscorea, are 
extensively cultivated in the West Indies and the tropics 
of South America for domestic consumption, their value as 
a food does not appeal to the Ceylonese, who show a prefer- 
ence for the less tasty and less nutritious imported potato. 
In the Circulars (vol. iii., No. 1) of the Royal Botanic 
Gardens, Ceylon, Mr. H. F. Macmillan has written some 
notes on Dioscoreas with the object of directing attention 
to their value as a vegetable, and also to assist cultivators 
in identifying the different varieties. 


THe members of the Scottish Antarctic Expedition were 
prevented by stress of weather from making a complete 
exploration of Gough Island, so that the collection of plants 
obtained by Mr. R. W. Brown, and described in vol. 
Xxxvil. of the Journal of the Linnean Society, is probably 
incomplete. Of the phanerogams and ferns, numbering 
twenty-seven, the most conspicuous were Phylica nitida, a 
tree characteristic of the Tristan da Cunha group, tussac- 
grass, Spartina arundinacea, and the tree Tern Lomaria 
Boryana, The flora is very similar to that of Tristan da 
Cunha, but two endemic species, a Cotulla and an 
Asplenium, were obtained. 


At the recent Colonial Exhibition held in the Crystal 
Palace, of the West Indian colonies Jamaica took the 
foremost place, receiving, amongst other distinctions, the 
gold medal presented by the West Indian Cable Company 
for the best collective exhibit. Of Jamaica produce, oranges 
and bananas are both much in evidence; the sugar and 
rum industries are prospering, while the cultivation of 
cacao, rubber, cotton, and tobacco are all more or less 
suited to the climate. [In the Agricultural News 
(October 7) mention is also made of a tea plantation of 
90 acres that promises well under the careful management 
of the owner, Mr. H. E. Cox. This and a plantation in 
Carolina, U.S.A., are said to be the only tea plantations 
in the western hemisphere. 


Mr. D. E. Hurtcuins, conservator of forests, Cape 
Town, presents an admirable survey of the past history 
and present condition of forestry in South Africa in the 
recent record of ‘‘ Science in South Africa.’? The institu- 
tion of a forest department in Cape Colony dates from 
1881; since that time three-quarters of a million pounds 
has been expended, and the staff now numbers no less 
than 110 conservators and foresters. Yellow-wood fur- 
nished by two species of Podocarpus, the most widely spread 
indigenous timber trees, is not so valuable as the Clan- 
william cedar, Callitris arborea, which takes the place of 
Baltic pine; this cedar having been cut out in the past, 
future supply is dependent upon the timber that is now 
being raised in the Cedarberg country. OT exotic trees, 
species of Eucalyptus and Cupressus have been largely 
introduced for timber, and wattles for the production of 
tan bark. 
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Neary all parts of the British Islands experienced very 
severe southerly and south-westerly gales on Sunday last, 
November 26. which, in connection with the spring tides, 
oceasioned great damage, especially on the west and south 
coasts, many houses being flooded, while the service in 
the English Channel was quite disorganised. The weather 
report issued by the Meteorological Office on Saturday 
morning notified the approach of an important depression 
off the coast of Ireland, and the chart for Sunday morn- 
ing showed that the centre of the storm had already reached 
the west coast of that country, and that the barometer 
had fallen o-7 inch in the last twenty-four hours. In the 
north-west of England the strongest winds were felt 
between roh. p.m. and midnight, and the gusts reached a 
velocity of 66 miles per hour; in the south-west of England 
the velocity was at least 75 miles an hour. At the 
mouth of the Thames it is estimated that the gusts were 
at the rate of about 60 miles an hour. Notwithstanding 
the great damage caused by wind and sea combined, it does 
not appear that the wind-velocity was so great as in the 
storm of March last, when a rate of 100 miles an 
hour was recorded in the south-west of England, and 
$3 miles an hour in the north-west. By Monday morning 
the central part of the storm had advanced to the coast of 
Norway. 


Ix the Journal of the Meteorological Society of Japan 
for September will be found a very useful summary (in 
English) of the rainfall of China and Corea, by Mr. T. 
Okada. Some years ago Dr. Supan published a valuable 
paper on the subject in Petermann’s Mitteilungen, but 
since that time the number of stations has increased, and 
Mr. Okada has summarised in a handy form the results 
for forty stations, mostly on the coasts of China and Corea, 
for the years 1892-1901. The materials are obtained from 
observations published by the Zi-ka-wei and Hong Kong 
observatories, and other sources. In northern China the 
average annual rainfall is under 40 inches; it increases to 
the southward, and decreases from the coast towards the 
interior of the Empire, and in individual years it is subject 
to large fluctuations. In Corea the annual fall is about 
36 imches on the west coast, and is generally more than 
4o inches on the east and south coasts. In northern China 
the wettest months are July and August, and February is 
the driest month. In southern China the wettest month 
is June, and the driest December. Tables are given show- 
ing the average monthly falls at all stations. The coast 
of central China has an average of 120 rainy days, southern 
China 80 days, and northern China 60 days. Heavy rain- 
fall in twenty-four hours is rather rare, but falls of 4 inches 
frequently occur between April and August. In Corea falls 
of more than 4 inches in a day rarely occur. There is only 
one instance of more than 8 inches. A table is given show- 
ing the greatest daily falls in each month for all stations. 


A REPORT has been received on the use of platinum 
resistance thermometers in determining the temperature of 
the air at Helwan, the central Egyptian observatory. 
The object of the paper is to justify the use of a special 
form of platinum thermometer invented by the writer of 
the report (Mr. E. B. H. Wade), in conjunction with Prol. 
Callendar’s electric recorder. Instead of coiling the: 
platinum wires on mica supports, and enclosing them in 
a solid tube for protection, as in the ordinary recorder, 
Mr. Wade arranged them in an open manner on a light 
ebonite frame, somewhat in the form of a gridiron, with- 
out any kind of casing, the wire being completely exposed 
to the air. It is claimed, among other things, that the 
influences of radiation and the Joule effect are much 
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smaller in this type than in the ordinary one, that it acts 
more rapidly in its indications, and that the combined 
recorder and open thermometer may be standardised in 
such a way as to require no control readings. The author 
gives a number of tables which seem to show that the 
advantages claimed are supported by the results obtained. 
Specimens of thermograms obtained by the employment 
of the usual and of the modified type show that the fluctu- 
ations are more minute in the latter case. It is also 
stated that Prof. Callendar has expressed approval of the 
reasons which have led to the adoption of the modified 
type of thermometer. 


Tue Rendiconti of the Royal Lombardy Institution, 
XXxvili., 16, contains a short abstract of the report for 
1904 of the meteorological observatory on Monte Rosa, by 
Dr. Camillo Alessandri. The ‘‘ Capanna Regina Mar- 
gherita,’’ of which the first wing was opencd in 1893, has 
from that time onwards been visited by many observers, 
chiefly in connection with physiological researches, and 
Prof. Mosso’s work in this direction is well known: but 
it was not until May, 1904, that the Italian Meteorological 
Office placed Dr. Alessandri in official charge of a meteor- 
ological station there. During the short time available 
up to the date of the report, observations were made of 
temperature, atmospheric clectricity, refraction, and time. 
The climatic conditions occasion great difficulties with the 
use of instruments, and the author proves the necessity 
of devising new forms of instruments specially adapted to 
these conditions. As a beginning. a new metallic thermo- 
meter and a registering electrometer have been described 
by Dr. Alessandri himself. 


THE twentieth Bulletin issued by the Geolegica: Survey 
of Western Australia (Perth) covers 127 pages, and forms 
a further report by Mr. A. Gibb Maitland on the geological 
features and mineral resources of the Pilbara goldfield. It 
includes full details regarding the Nullagine, Warrawoona, 
ard Marble Bar fields, and is accompanied by coloured 
geological and mining maps. Special interest attaches to 
the Nullagine district on account of the occurrence of gold 
in sedimentary rocks bearing a close resemblance to the 
auriferous conglomerates of the Witwatersrand. The 
auriferous deposits of Wi rrawoona and of Marble Hill are 
quartz reefs. 


An interesting preliminary report has been issued by 
the mines branch of the Canadian Department of the 
Interior on the raw materials, manufacture, and uses of 
hydraulic cements in Manitoba. Jt has been drawn up 
by Mr. J. Walter Wells, and involved an examination of 
the limestones, marls, clays, shales, and coal deposits of 
the province. Particulars are added of the cement mills 
in North Dakota, in Minnesota, and. in South Dakota; and 
much information is given regarding the manufacture of 
cement from the raw materials available that cannot fail 
to be of practical value in furthering the cement industry 
of Manitoba. In that province timber is becoming scarce, 
and suitable building stone and bricks are expensive. 
Cement is therefore coming into increasing use in house 
and farm construction, in railway work, in municipal 
work, and in factories and mills; and within the last 
eight years the uses of concrete have been greatly extended 
by the introduction of iron and steel reinforcements, con- 
sisting of skeleton structures so arranged in the concrete 
masses that rods, bars, wires, and bands help in resisting 
stresses in tension. A very important application of re- 
inforced cement concrete in Manitoba is the construction of 
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grain elevators. The various applications of cement in the 
province are well shown in photographic illustrations 
accompanying the report. 


At the last mecting of the Institution of Mechanical 
Engineers a paper was read by Dr. H. C. H. Carpenter, 
Mr. R. A. Hadfield, and Mr. Percy Longmuir on the 
properties of a serics of iron-nickel-manganese-carbon 
alloys. It constituted the seventh report to the Alloys Re- 
search Conumittee, and formed an interesting continuation 
of the previous reports presented by the late Sir William 
Roberts-\usten. The research was carried out at the 
National Physical Laboratory, the alloys having been pre- 
pared by Mr. Hadfield at his works at Sheffield. The alloys 
contained on an average o.34 per cent. of carbon and 0-88 
per cent. of manganese, and the following percentages of 
nickel: —\, nil; By re0; C, 2-155 1D) 94-255 Eee 
F, o-y2; G, 7-95; Hi, 12:22; J. 15-08 and I<, 19017 ie 
report embodies the results of an exhaustive examination of 
the mechanical, physical, chemical, and metallographical 
properties of these alloys. It has previously been shown 
that an increase in the content of nickel raises the maxi- 
mum stress and lowers the extension. The present research 
shows that, so far as industrial products are concerned, a 
danger limit for nickel content is found at 44 per cent. 
when carbon and manganese are present to the extent of 
O-44 per cent. and o-88 per cent. respectively. The brittle 
zone extends from about 5 per cent. to 16 per cent. of 
nickel. The report, which covers 102 pages, contains a 
mass of observations of the greatest scientific interest, and 
the Institution of Mechanical Engineers is to be congratu- 
lated on having promoted a costly research of which the 
immediate practical value to the engineer is very slight. 


WE have received from Mr. A. Gibb Maitland a copy 
of an interesting paper read by him before the Western 
Australian Natural History Society on the salient geological 
features of British New Guinea. The territory was 
annexed to the Crown in 1888, and in 1901 passed into 
the possession of the Commonwealth of Australia. The 
geology presents many points of interest. New Guinea 
rests upon a submarine bank which has been termed the 
Melanesian Plateau and is separated fromm another by an 
abyss 2000 fathoms deep. The coral formations of British 
New Guinea are very remarkable. AI gradations from 
reefs onlv a few feet above the water up to 2000 feet in 
height were noticed. The reef masses are composed of 
very hard limestones. Coral fragments do not appear to 
be very common. The volcanic phenomena present all 
phases, their products being scattered over almost the whole 
length of the possession. The various sedimentary rocks 
are well developed in many portions of the territory, and, 
so far as at present understood, they comprise :—(1) KNevori 
grits (post-Tertiary); (2) Port Moresby beds (Pliocene) ; 
(3) Boioro limestones (undetermined age); (4) Purari River 
beds (Cretaceous); (5) Strickland River shales (Jurassic) ; 


(6) Tauri limestones (Devonian); and (7) metamorphic 
rocks and crystalline schists. The last named are of con- 
siderable economic importance in that they form the 


original matrix of those deposits that have yielded, from 
1888 to 1904, alluvial gold to the value of 255,151. Frag- 
ments of coal have been met with in the Purari River beds. 
It is believed that the formation must attain a thickness 
of 3000 feet, which would leave room for the intercalation 
of coal scams. Should a coalfield exist it might exercise 
a great influence on the future of the possession. 


AN interesting paper on the linear force of growing 
crystals is contained in the Proceedings of the Washington 
Academy of Setences (vol. vii. p. 283); the authors, Messrs. 
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G. F. Becker and A. L. Day, direct attention to the fact 
that in the study of ore deposits occurrences are observ- 
abte in which crystals have exerted a very considerable 
force. Pyrites, for example, is formed in slate in such 
a way as to drive apart the laminz of the rock without 
any perceptible deformation of the crystals occurring. A 
description is given of some experiments performed in 
order to determine the lifting force exerted by crystals of 
alum growing in a saturated solution whilst subjected to 
the pressure of a heavy weight. Under the title ‘An 
Interesting Pseudosolid,’’ the same authors contribute an 
account of some investigations of ihe behaviour of fresh 
white of egg beaten into a fine foam with an equat volume 
of powdered sugar, Cylinders of uniform size were cut 
out of the mass of foam and subjected to compressive or 
tensile stress, the changes in the dimensions being care- 
fully observed. A series of photographs of the entire foam 
cylinder after successive increments of compression was 
made, and then, by superposing the plates, accurate traces 
of the path of each component particle were obtained. 
The authors consider that the results obtained offer a 
confirmation of Prof. J. J. Thomson’s theory of sotids. 


Mr, Wituerm ENGELMANN, of Leipzig, has published a 
fourth, revised edition of Prof. P. Groth’s ‘‘ Physikalische 
Krystallographie und Einleitung in die krystallographische 
Kenntnis der wichtigsten Substanzen.’’ The third edition 
of Prof. Groth’s famous book was the subject of an article 
in our issue for January 30, 1896 (vol. lili, p. 289). Many 
students of crystallography will welcome the present edition. 


» \ sEcOND edition of Dr. F. Mollwo Perkin’s ‘‘ Quali- 
tative Chemical Analysis, Organic and Inorganic,’’ has 
been published by Messrs. Longmans, Green and Co. The 
first edition was reviewed in our issue for August 22, 1901 
{vol. Ixiv. p. 397); and att that need now be said is that 
more theory has heen introduced, the portions dealing 
with the analysis of acids and the treatment of the sub- 
stance to he analysed have been recast, and several addi- 
tions have been made, those in organic analysis being 


specially intended for university and  pharmaceuticaf 
students. 
\sixti edition, revised and enlarged, of Prof. R. 


Wiedersheim's ‘‘ Vergleichende Anatomie der Wirbeltiere ”’ 
has been published by Mr. Gustav Fischer, of Jena. An 
English edition, founded on the third German edition, was 
reviewed in Nature for September 1, 1898 (vol. viii. 
p. 409). It is only necessary to state here that this 
standard work continues to grow in bulk; for instance, the 
bibliographical appendix, which in the English edition re- 
ferred to runs to some ninety pages, occupies in the new 
edition nearly 140 pages. 


Mr. Axset G. S. Josepuson, of the John Crerar Library, 
Chicago, has sent us a copy of a pamphlet in which he 
puts forward a proposition for the establishment of a 
bibliographicat institute. Mr. Josephson maintains that as 
there are laboratories for chemical, physical, and hygienic 
research, there should also be an institute for conducting 
bibliographical research, where records of literary produc- 
tions would be made systematically, and to which persons 
desiring information of a bibliographicat character could 
turn with their inquiries. Such an institute, he remarks, 
organised as a bureau of scientific information, would be 
a boon to all investigators. The institute should be estab- 
lished on an international basis, and its function should he 
to record, classify, and cvaluate printed literature. ft 
shoufd be part of the regular duty of the staff of the 
institute to index the society publications which are not 
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included in existing indexes to periodical literature. 
Bibliographies of special subjects should be prepared to fill 
existing gaps. To establish such an institute on a reason- 
ably permanent basis would, Mr. Josephson estimates, re- 
quire an endowment of ai least 200,0001. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN DECEMBER :— 


Dec. 2. 5h. Saturn in conjunction with Moon (Saturn 1° 21’ 
Sio)b 
3» 3. oh. 49m. Minimum of Algol (8 Persei). 
», © 7h. 38m. Minimum of Algol (8 Persei). 
> S. 5h. 35m. to 6h. 43m. Moon occults » Ceti 
(mag. 4°4). 
s, 9. 4h. gom. to sh. 43m. Moon oceuits f Tauri 
(mag. 4°3). 
» 9 Sh. 48m. to 7h. 21m. Transit of Jupiter’s Sat. {1f. 
(Ganymede). 
» 10. gh. 58m. to sh. 56m. Moon occults y Tauri 
(mag. 3°9). F 
» 10. gh, 52m. to 15h. 53m. Moon occults a Tauri 
(mag. 1°I). 
» 10. Saturn, Major axis outer ring =38"*34. Minor 
aNise— 7c 
»> 10-12. Epoch of December meteors (Geminids, Radiant 
108° + 33). 
», 15. Venus. [flluminated portion of disc =o-970. Of 
Mars =0-°900. 
> 16, 9h, 5m. to Ich. yrm. Transit of Jupiter’s Sat. Hf. 
(Ganymede). 
» 19. 19h. 53m. to 2th. 2m. Moon occults y Virginis 
(mag. 3°0). 
», 22. Oh. Sun enters Virgo. Winter commences. 
>» 23. 12h, 26m. to 14h.6m. Transit of Jupiter’s Sat. IIL. 
(Ganymede). 
», 25. 16h, Mars and Saturn in conjunction (Mars 
o° 30’ N ). 
», 26. 7h. Uranus in conjunction with the Sun. 
5, 26. 9h. 21m. Minimum of Algol (8 Persei). 
» 29. 6h, 10m. Minimnm of Algol (8 Persei). 
», 30. 20h. Neptune in opposition to the Sun. 
Comet 1905. The observation of comet 1905b at Bam- 


berg on November 18 was made by Prof. Hartwig, who, 
in addition to determining the position given in these 
columns fast week, recorded that the magnitude of the 
comet was 7-5, that the object was round with a diameter 
of to’, and that the central nucleus had a magnitude 
of 11-0. 

An observation made by Prof. Aitken at the Lick Observ- 
atory on November 18 gave the comet’s position, at 
8h. 17m. 31s. (Mount Hamilton M.T.), as 

R.A. (app.)=oh. 33m. 54-4s., dec.=+77° 17/ 26". 

The appearance and the rapid apparent movement of this 
object seem to point to its comparative proximity to the 
earth (Astronomische Nachrichten, No. 4055). 

The following elements and ephemeris, which have been 
computed by Herr M. Ebell from the observations of 
November 18, 19, and 20, are given in Circutar No. 80 
of the Kief Centralstelle :— 


Elements. 
T = 1905 October 27°4926 (Berlin M.T.). 


SSA By 
& =223 45°4 ; 19050 
J Sigs Ges) 
log 7 =0'02626 
Ephemeris 12h. (Berlin M.T.) 
IgO5 a. 8 log A Bright- 
ens: ness 
Dec. 2 ... 23 30 49 +1 118 9°7150 0°20 
6 23 30 49 —4 46°6 98163 o'l2 
Io 23 31 28 -8 36°1 9°g002 0°08 


Brightness at time of discovery =1-0. 

An observation made at Bamberg on November 21 gave 
corrections of —32s. in R.A. and +4’-1 in declination to 
the above ephemeris. 
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An Untriep Metuop oF DETERMINING THE REFRACTION 
Constant.—In No. 8, vol. xiii., of Popular Astronomy, Mr. 
Geo. A. Hill, of Washington, describes a new and, as he 
believes, an untried method fur determining the constant 
of refraction. ; 

Briefly, the method consists in observing the times at 
which two stars, separated by about twelve hours in right 
ascension, and both of nearly the same declination, transit 
across a horizontal wire tn the prime vertical. In each 
case the refraction decreases the hour angle, and the arith- 
metical sum of the hour angles of the two stars will differ 
from the difference between their right ascensions by twice 
the refraction, expressed in time, at the zenith distance at 
which they were observed. 

To make this observation Mr. Hill proposes the employ- 
ment of an instrument similar in form and in the rigidity 
of its parts to the modern zenith telescope. The telescope 
is to be established in the prime vertical, and mounted so 
that it is capable of rotation about a rigid vertical axis. 
Two stops fixed to the base of the instrument would ensure 
that when the telescope was rotated in azimuth about the 
vertical axis its line of collimation would still be in the 
prime vertical, Obviously the ideal position for the making 
of the observations would be at or near to the earth’s 
equator. Many other details of the proposed plan of 
observations are given at length in Mr. Hill’s paper. 


SpEctrRA OF Bricut SoutTueRN STars.—An appendix to 
vol xxviii. of the Annals—the volume in which appeared 
the ‘‘ Catalogne of the Spectra of Bright Southern Stars ”’ 
has just been published by the Harvard College Obsery- 
atory. It contains two tables, in the first of which there 
are given the particulars of sixty-nine stars which were 
accidentally omitted from Table J. in the original volume, 
and in the second the corrected classification of the spectra 
of thirty stars which were previously wrongly described. 


A CATALOGUE OF 4280 StaRS.—No. 15 of the Publications 
of the Cincinnati Observatory is devoted to a catalogue of 
the positions and precessional constants of 4280 of the stars 
given in Piazzi’s catalogue. 

All the stars given by Piazzi that were north of the 
equator in 1800, except those included in the Berlin 
“Jahrbuch ’’ and eighteen of the Pleiades group, are in- 
eluded in the catalogue, and the Piazzi number, the position 
for 1900, the precession, the proper name, and the magni- 
tude are given for each. An appendix contains the proper 
motions of 35 stars which were placed on the observing 
list, mostly taken from the Cambridge A.G. Catalogue. 


HIGHER EDUCATION AT THE CAPE. 


IGHER education in Cape Colony is at the present 
time in a very interesting and perhaps critical con- 
dition. It is indeed characteristic of the tardiness of 
progress in that colony (the eternal motto is ‘‘ Wacht een 
beetje ’’} that the crisis should not have arrived until 
nearly eighty years ufter the foundation of the first institu- 
tion designed to promote advanced studies—the South 
African College in Cape Town. The causes of this retard- 
ation are to be found partly in dissipation of effort, partly 
in the mischievous influence of un iron system of external 
examinations. The Sonth African College was started on 
a small scale in 1829 through the liberality of a number 
of citizens of Cape Town, who became ‘* shareholders ” 
in the venture; but thongh after a few years it was 
recognised as a public institution and received support 
from the public treasury, it did not at first develop with 
much rapidity; and in 1849 Bishop Gray, after an un- 
successful attempt to buy out the majority of the ‘‘ share- 
holders,’’ founded the Diocesan College as a rival institu- 
tion in the suburbs, thus inaugurating the unhappy policy 
of multiplying colleges from which the colony still suffers. 
Four years later Sir George Grey’s administration instituted 
a public board of examiners with power to grant certifi- 
cates in various subjects, another fateful step, for from 
that board there sprang in 1873 the University of the Cape 
of Good Hope, the only body in Sonth Africa which has 
the right to confer degrees. The character of this so-called 
university deserves notice. Jt was modelled on the old 
University of London, the example of which it follows only 
too faithfully. It is managed by a council, half the 
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members of which are appointed by Government, the 
other half elected by the convocation of graduates. It 
exercises the two functions of examining and granting 
degrees, but it does not teach. So abhorrent to it, indeed, 
is any connection with teaching that it does not allow 
teachers of candidates to take part in the examinations, 
a most deleterious prohibition, since in many subjects the 
only experts belong to the staffs of the colleges. Dis- 
satisfaction with this examining university is the chief 
cause of the present crisis. Meantime the multiplication of 
colleges and the wasteful reiteration of similar work in 
a number of centres has gone on apace. Some of the 
smaller colleges have, it is true, died ont; but there still 
remain, in addition to the two already mentioned, the 
Victoria College at Stellenbosch, which was incorporated 
in 1881, the Huguenot College for Women at Wellington 
(1898), and the Rhodes University College, which in 1904 
took the place of St. Andrew’s College at Grahamstown. 
Yhe western province, therefore, has four colleges, all 
within forty miles of Cape Town, and the eastern pro- 
vince has one. They are bound hand and foot by the 
syllabuses and regulations of the university, for the 
examinations of which they prepare. Alike in strength 
and in character, however, they vary greatly. The Sonth 
African College has in recent years developed with 
wonderful rapidity. Jt now supports seventeen chairs and 
has about 200 students, whom it draws in approximately 
equal numbers frum the British and from the Dutch, and 
in thus bringing the two races together exercises a most 
beneficent influence, which it rightly regards as one of its 
chief claims to support. IJts arts buildings are old and 
need reconstruction, but blocks of science buildings have 
lately been erected which would do credit to any unversity 
in the Empire, and the intention is to house the arts 
also on a similar scale. The only other college approach- 
ing it in strength is that of Stellenbosch, which 
has also developed recently, though it remains somewhat, 
smaller and is less well equipped for the teaching of 
science. That the two strongest colleges should be in such 
close proximity is a particularly unfortunate result of the 
short-sighted policy (or lack of policy) which has been 
characteristic of the educational administration of the 
colony in the past. On purely educational grounds this 
duplication cannot be justified. But it is to be feared 
that racial rather than properly educational motives have 
led to the development of a second large college so near 
to Cape Town, und this may be said without any reflection 
upon the instruction given at it. For the Victoria College 
is almost completely under the influence of the neighbour- 
ing theological seminary of the Dutch Reformed Church; 
its students are almost entirely Dutch; it is in sentiment 
and in popular estimation the Dutch College. Even were 
the instruction provided the best in the world, it would be 
still altogether deplorable that this tendency to racial 
separatism in education should have gained recognition and 
support. Of the remaining colleges, that at Grahamstown 
has a fairly large staff, but as yet few students and no 
buildings, and in view of the backward state of education 
in the east its position seems a little precarious, but if it 
can encourage the schools in that part to improve it should 
prosper. The Diocesan College and the Huguenot College 
are both small, and probably they will in the end have to 
unite with their more powerful neighbours. 

The education provided by the colleges is not so good 
as it might be under more favourable conditions. One at 
least of them, the South African College, is in every way 
competent to give as advanced instruction as most colonial 
universities, and equally with them to promote research ; 
but it is hampered at once by the schools below it and 
by the university above it. In mathematics, indeed, the 
general standard of the schools is remarkably high; a few 
schools maintain a fair standard in science as well, but in 
literary subjects they are all miserably weak. This is 
partly due to the absence of any proper system of secondary 
or of intermediate education. The Education Department 
is frequently accused of an undue affection for red tape, 
with which it is said to strangle the more advanced and 
ambitious schools in the interests of weaker country 
schools, that have to be kept up to the mark by strict 
regulations. However that may be, there is no advanced 
secondary education in the colony. The schools do not 
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carry their classes beyond the matriculation examination 
of the university, which thus serves as a general leaving 
examination, and when their pupils have passed it there 
is nothing for them to do, if they wish to prosecute their 
studies further, but to go on to college, however young 
and crude they may be. So long as the present university 
system endures it is difficult to foresee any remedy for this. 
The university does not demand of its candidates for the 
higher examinations that they should have been trained 
at a college, and were the schools to develop advanced 
classes they would merely compete with the colleges in 
teaching for the intermediate degree examination, the 
standard of which would be still further lowered. What is 
wanted is a system of secondary schools entirely indepen- 
dent of auy university, the pupils of which would not be 
sent on to college until they had reached a decent maturity. 
As things are, the whole educational system of the colony 
is absolutely subject to the tyranny of external examin- 
ations, and for this the university is chiefly responsible. 

So unsatisfactory a state of affairs cannot endure much 
longer. The only radical cure for it is one which Mr. 
Rhodes attempted to bring about years ago, the institution 
of a single teaching university in Cape Town. (The eastern 
Province is not yet sufficiently developed to support a 
separate university, but in view of its great distance from 
Cape Town the college at Grahamstown might perhaps 
remain as an affiliated institution until it is strong enough 
to stand alone.) Such a teaching university Mr. Rhodes 
would have endowed, and even though, through local 
jealousies, the chance of his munificence has been lost, his 
plan remains the wisest and even the most economical. 
The Government is remarkably liberal in the cause of 
higher education. It pays, usually up to a limit of 200. 
a year, half the salary of all professorships or lectureships 
the institution of which it approves; it pays half the 
expenses of general maintenance, and issues loans in 
aid of building schemes on very favourable terins. In the 
case of colleges which confine themselves to work above 
the standard of matriculation and have uot less than 
seventy-five matriculated students—i.e. at present in the 
case of the South African and Victoria colleges—the grants 
in aid of salaries may be increased up to a limit of 350l. 
The public expenditure on behalf of higher education is 
thus very considerable, but it is dissipated among several 
centres, and the benefits accruing from it are necessarily 
jess than they would be were it directed to the support 
of a single teaching university. 

Unfortunately, this ideal is even more unlikely of achieve- 
ment now than it was in Mr. Rhodes’s lifetime. Public 
opinion remains inert, but the colleges have grown, and 
it would be almost impossible, and probably undesirable, 
to force them into reluctant amalgamation. Yet something 
must be done. The country colleges would prefer probably 
the conversion of the present university into a federal 
system of constituent colleges, a policy which has, of 
course, been tried elsewhere, but without much _ success. 
In Cape Town, on the other hand, the feeling is growing 
that, even though other centres may stand aloof, the city 
itself should do its best to realise Mr. Rhodes’s purpose 
hy founding a teaching university. In the South African 
College it has the means of doing so, and when that 
institution has completed its present scheme of develop- 
ment its just claim to independence could not be refused. 
Nothing could be more beneficial to the colony than such 
a university in Cape Town with well staffed aud well 
equipped professional schools attached to it. Not only 
would it raise the general standard of education, as no 
merely examining body can, but it would draw together 
and train together the best intellects among the youth of 
the country, and would thus prove an invaluable factor in 
the work of uniting the races. No doubt it is a costly 
scheme, aud since the Government caunot concentrate its 
support of higher education, but will have to continue to 
assist some at any rate of the local colleges, a great part 
of the burden must fall on private benefactors. But at the 
Cape itself to arouse enthusiasm for a great ideal should 
not be difficult, and it may even be hoped that among the 
men of millions ‘‘ who live at home at ease,’? and who are 
at last beginning to appreciate the dessert of universities, 
some may be found willing to assist a scheme which is 
mot the less deserving because it is South African. 
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WHEN I undertook to examine the geological structure 
of the country around the Victoria Falls on behalf 
of the council of the British Association, it appeared to 
me that there were two essential matters on which our 
information was very inadequate. The first was with 
respect to the origin of the falls themselves and the singular 
gorge associated with them, and the second as to the 
course of the great river for 70 or 8o miles below the 
falls. The opinion of David Livingstone, stated filty years 
ago, that the gorge must have been formed by the sudden 
opening of a zigzag crack in the earth’s crust, had been 
adopted without question by all subsequent travellers, 
although hardly anything was known of the cation beyond 
the immediate vicinity of the falls. 
Before I left Eugland last June, however, a timely store 


of new information was forthcoming that materially 
lightened my task. In an able article on ‘‘ The Physical 
History of the Victoria Falls’? (Geograph. Journ., 


January), Mr. A. J. C. Molyneux, of Bulawayo, produced 
strong evidence to prove that the majestic waterfall and 
its concomitants have been slowly developed by the erosive 
power of the Zambesi itself. With regard to the course 
of the river below the falls, unpublished information was 
most courteously placed at my disposal by the authorities 
of the British South Africa Co., which showed that a dis- 
tinguished officer of the company, Mr. F. W. Sykes, the 
District Commissioner at Livingstone, had succeeded three 
years ago in penetrating the hitherto unkaown country 
bordering its northern bank for some 40 miles to the east- 
ward of the falls. The report on this journey prepared 
by Mr. Sykes, and the beautiful photographs by which it 
was illustrated, were sufficient in themselves to explain 
the ruling features in the physiography of the district, and 
incidentally afforded further testimony in favour of Mr. 
Molyneux’s conclusions. 

During my own examination of the district in July and 
August last, I had the inestimable advantage of the 
personal guidance of Mr. Sykes in my traverse of the 
country on the northern side of the river from Victoria 
Falls to Wankie’s Drift. In this traverse we were accom- 
panied by Colonel Frank Rhodes,? and for part of the 
distance by Lieut. Burgin, in command of a detachment 
of native police. The journey entailed a devious and some- 
what arduous march of about 120 miles across an almost 
trackless country, consisting mainly of rugged stony 
ground covered with low trees. Wankie’s Drift appears 
to lie considerably to the eastward of the position assigned 


| to it on existing maps, its distance in an east-south-easterly 


direction from Victoria Falls being probably not less than 
75 miles as the crow flies. 

Our route was roughly parallel to the course of the 
Zambest, at first south-eastward for about 20 miles (in a 
direct line), then toward east-north-east for a further 
35 miles, until we crossed the Ungwesi or-Kalomo River, 
and finally east-south-eastward for nearly 40 miles, to the 
river-crossing at Wankie’s. The deep impassable chasms 
into which all the tributary streams are precipitated as 
they approach the Zambesi, and the extremely rugged 
character of the much-dissected ground between them, for- 
bade any passage along the brink of the main gorge except 
for short distances, and our general line of march was 
therefore taken beyond the heads of the side-chasms, often 
many miles from the Zambesi itself. At four places, how- 
ever, before reaching the Unugwesi, we struck southward 
to the main river; and at three of these we managed by 
rough scrambling to descend into the bottom of the gorge. 
Finding in these places that the ancient lavas of the 
surrounding plateau—the ‘‘ Batoka Basalts’’ of Molyneux 
~—-were still, as at the Falls, the only rocks exposed in the 
gorge, we decided, as time was pressing, to continue along 

1 Abstract of ‘Report on the Batoka Gorge of the Zambesi and the 
Country between Victoria Falls and the Confluence of the Deka Rover,"' 
brought before the Geological Section of the British Association at 
Johannesburg on August 29, by G W. Lamplugh, F.R.S. 

2 "lhe news, which reached me during the homeward voyage, of the 
untimely death of Colonel Rhodes at Cape Town on September 21 has 
overshadowed the otherwise delightful memory of this journey. To have 
known Colene! Rhodes, the most cheery of travelling companions, at all was 
inevitatly to hold him in affectionate regard. His deep and cultured 
sympathy in all that pertained to the magnificent Falls, and his efforts to 


mainiain their loveliness unimpaired, deserve the grateful remembrance of 
all interested in Rhodesia. 
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the main route until the termination of the basalts was 
reached. These rocks proved unexpectedly to be con- 


tinuous to Wankie’s, although the ‘t Batoku Gorge’? (as 
it is proposed to name this cafon of the Zambesi) itsclf 
ceases 6 or & miles above Wankie’s, giving place to an 
open valley with a broad shallow river sprinkled with 
islets. 

On ferrying in a native ‘‘ dug-out '’ across the Zambesi 
at Wankie’s we were met by Mr. H. F. Greer, of the 
British South Africa Co., who holds charge in the dis- 
trict south of the river. llere Mr. Sykes and Colonel 
Rhodes struck southward to reach the railway at Wankie 
Coal Mine, 35 miles distant, while Mr. Greer and myself 
took a westerly course parallel to the Zambesi for about 
60 miles, still traversing a basalt-country. We turned 
aside twice in this westward journey in order to examine 
the Zambesi valley at places castward of those reached 
from the north bank. One of these was at the confluence 
of the Matetsi with the Zambesi, which is a little below 
the termination of the narrow gorge; and the other place 
was about 15 miles farther west, where the structure of 
the cafion is not materially different from that which it 
presents in the place where it had been last entered from 
the northern side of the river. 

Mr. Greer having very kindly undertaken to escort me 
to the headwaters of the Deka River, where previous 
information had led me to expect that the base of the 
Batoka Basalts would be found, we then took a south- 
westerly course to Matetsi Camp. Crossing the railway 
there, we continued our journey westward, southward, 
and south-eastward across the upper part of the basin of 
the Matetsi River, and after some days of hard trekking 
struck the higher reaches of the Deka, only to find that 
the interminable plateau-basalts over which the whole of 
our route had hitherto lain were still the underlying rocks, 
and that the surrounding country gave no indication of 
structural change. It had been our intention to return 
from Deka to the Falls by the old traders’ route past 
Pandamatenka and Gasuma; but as the Bushmen reported 
that, owing to the exceptionally dry season, no water 
would be found in Gasuma Vley, this plan became im- 
practicable, and we decided to follow a north-castward 
route, parallel to the Deka River for about 60 miles, to 
the Wankie Coal Mine. Geologically, this proved to be 
the most interesting part of my journey, and | therefore 
spent four days at Wankie in further investigation, profit- 
ing greatly from the guidance and kind hospitality of the 
manager of the mine, Mr. J. M. Kearney. 

The basalts are cut off abruptly along the lower portion 
of the Deka valley by a great fault striking approximately 
north-east, which brings in the sandstones and shales with 
which the Wankie coal-seams are associated. Some frag- 
mentary plant-remains were collected from the Wankie 
Coal-measures, and among these Mr. A. C. Seward has 
recognised Vertebraria, which indicates that the deposits 
are of TPermo-Carboniferous age, as indeed had been 
previously surmised. Returning by rail from Wankie 
Mine to Victoria Falls, I spent a few more days in ex- 
amining the head of the gorge and its surroundings, and 
was then compelled to leave Rhodesia in order to join 
the Association at Johannesburg. 

The 600 miles of actual trekking that was accomplished 
embraces a region of some 2000 square miles, of which 
all except about So square miles east of the Deka is 
underlain by the Batoka Basalts. The full extent of these 
ancient lava-fields is still unknown, but, judging from 
information that I obtained, it is likely to be not less 
than 7ooo square miles. Their thickness is also unknown, 
but in the lower part of the Batoka Gorge, where the 
original surface of the basalts must have been very con- 
siderably lowered by denudation, the Zambesi has sunk for 
800 feet further through these rocks without revealing 
their basc. In their prevalent characters they are remark- 
ably uniform, consisting generally of thick bands of close- 
grained dark-blue rock alternating with red, purple, or 
ashy-looking amygdaloidal bands which mark off the sur- 
faces of successive lava-flows. These less massive bands 
frequently show a fragmental structure, and occasionally 
pass into fine and coarse agglomerates suggestive of 
volcanic tuffs or ashes; but I think that this struc- 
ture may represent the brecciation of the solid crust of 
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the lava-flow before its onward movement had ceased, and 
is not indicative of true ashes. In the whole course of 
the journey I did not find any trace of an eruptive centre 
or voleanic orifice, and the rarity of dykes was also re- 
markable. Neither did 1] find any interstratified sediments 
among the basalts in the country traversed, though there 
appear to be some interstratified red and green beds of 
shaly aspect in the railway cuttings of the Katuna valley 
west of the Deka, which ] had no opportunity to examine. 
Like similar ‘‘ plateau-basalts*’ in other parts of the 
world, this immense mass of lava has probably had its 
origin in ‘‘ fissure-eruptions,’’ by which a vast tract was 
flooded under rapidly recurrent flows of high fluidity. 

We still lack definite information as to the geological 
uge of the Batoka Basalts; by Mr. F. P. Mennell and 
Mr. A. J. C. Molyneux they are regarded as most prob- 
ably Tertiary, while Dr. S. Passarge correlates them with 
the loale Amygdaloid, which he considers to be of 
Secondary age, perhaps Jurassic; but the evidence for 
either view remains inconclusive. 

The surface-deposits of sand, sandy limestone, cavernous 
quartzite and hematite which locally overlie the basalts 
in this part of the Zambesi basin, though of considerable 
interest, must be dismissed for the present with the 
remark that their mode of occurrence in this region is 
not favourable to Dr. Passarge’s view that they represent 
a definite order of events. The red sand (equivalent to 
the ‘' Kalahari Sand’”’ of Passarge, and probably in part 
to the ‘‘ Forest Sandstone’’ of Molyneux) may, indeed, 
denote a period of conditions different from those now 
existing; but the limestones and quartzites appear to me 
to be due to purely local circumstances that still prevail. 

Let us now turn to regard briefly the physiography of 
the region;’ in which respect that wonderful natural 
feature, the Victoria Falls, is, of course, the main pivot of 
interest. 

Above the Falls, the Zambesi flows sedately in a broad 
mature valley with low sides, excavated in the upper por- 
tion of the Batoka Basalts. The gentle slopes of this 
valley are partly buried under ancient desert-sands—the 
‘ Nalahari Sand ’’ of Passarge—and all the features point 
to a long continuance of relatively stable conditions during 
which the river has done very little erosive work. On the 
brink of the Falls its bed is still about 3000 feet above 
sea-level; but at this point, suddenly, with a majestic 
plunge, the Zambesi begins its impulsive descent from the 
central plateau, and thereafter tears its way forcefully 
across the mountainous margin of the continent, through 
a succession of gorges alternating with relatively placid 
reaches according to the variable endurance of the rock- 
masses that lie in its path. It is to this rejuvenation of the 
river at the present margin of the plateau, and its resultant 
influence upon certain structures of the basalts, that, as 
Mr. Molyneux has shown, we owe the magnificent Falls, 
and not to any catastrophic rending of the earth's crust. 

The Batoka Basalts are traversed by a regular and 
persistent system of close-set joints striking approximately 
east and west, and are also occasionally fractured in the 
same direction by still bolder vertical planes, probably 
representing lines of fault, that are sometimes accompanied 
by veins of calcite and other minerals. At the surface 
of the plateau the basalts are much weathered, and this 
weathering sinks deepest along the joints and fractures, 
whereby these become the lines of readiest erosion. 

The rivers of this country are characterised by the 
enormous difference that obtains between their volume in 
the dry and in the wet seasons, a difference which affects 
the great Zambesi proportionately almost as much as its 
tributaries. During the shrinkage of the streams, the 
greater portion of their broad rocky beds is laid bare, 
and the water is confined within narrow gullies along 
the joints and lines of readiest erosion, so that for more 
than half the year it is in these channels only that there 
is any wearing down of the stream-bed, while in flood- 
time it is still along these gullies that the water is deepest 
and most forceful, and that the chief portion of the detritus 
(astonishingly scanty in these African rivers) is swept. 
Thus, granting a sufficient gradient, these dry-season 
channels become deepened and enlarged until they are 


1 ‘This portion of the report was illustrated by lantern slides showing the 
chief features of the Gorge. 
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capable of carrying the flood-waters also, and the course 
of the stream becomes fixed along them. We found 
striking illustrations of these conditions both in the Batoka 
Gorge and in the beds of the tributaries in many places. 
The sudden and acute bends that are so_ peculiarly 
characteristic of the Zambesi below the Falls are in this 
way readily explicable. 

A broad ancient river-flat, with low sloping banks on 
both sides, excavated across the edges of the gently dipping 
lava-flows, is distinctly traceable for many miles below 
the Falls, until obscured by the breaking up of the plateau 
by the gradually lengthening development of the lateral 
chasms of the rejuvenated tributaries. This flat is com- 
parable in breadth and general aspect to the valley of the 
Zambesi above the Falls; and the presence of a few rounded 
pebbles upon it above the brink of the gorge gives further 
evidence for the former, flow of the river over its surface. 
it is continued southward as a shallow depression in the 
surface of the plateau for five or six miles from the Falls, 
and then curves eastward. 

it may be mentioned here, as a matter deserving the 
attention of archzologists, that rudely chipped implements 
of chalcedony, agate, and jasper are very abundant in 
many places on this ancient river-platform, and also 
upon the low rocky hummocks bordering the Zambesi 
above the Falls. A few of these implements show signs 
of wear as if by river-action, and may therefore possibly 
be of considerable antiquity. We found them, here and 
there, in profusion during the first 20 miles of our east- 
ward journey, but very rarely during the later stages of 
the trek. A collection of these implements was exhibited 
at a meeting of the Anthropological Section. 

Vhe erratic zigzags of the Batoka Gorge swing to and 
fro within this broad depression, but without escaping from 
it. Even within the gorge, the river, still possessing a 
high gradient, tends to confine itself within narrower limits 
us it scoops out the less resistant portions of its bed, 
leaving many abandoned channels, rock-terraces, and spur- 
like ridges to break the severity of its canon walls. 

Nowhere can these features be better studied than in 
the left bank of the Gorge, about 7 miles below the Falls, 
around the confluence of the Songwe, a little tributary 
which has itself carved out a narrow chasm about three- 
quarters of a mile long and more than 400 feet deep into 
the margin of the plateau. As well for its savage magnifi- 
cence as for its scientific interest, this spot deserves to 
be visited; and one may be allowed to express the hope 
that the responsible authorities will undertake the com- 
paratively light work of clearing a track from the Falls, 
to render it accessible to the tourist. 

To one whose first impressions of the Zambesi had been 
gained from the mile-wide river above the Falls, it was 
astonishing to find the whole river, at its present low stage, 
confined at this place within a channel not more than 
35 yards in width—bordered, it is true, by a rocky scar, 
about 150 yards wide, honeycombed with deep ‘* pot- 
holes,’’ which was evidently submerged during the floods. 
After seeing it one could understand how the idea has 
arisen—and still lingers—that part of the Zambesi is 
swallowed up at the Falls into an underground channel. 

But even this is not the narrowest limit within which 
the great Zambesi can confine itself at low water; for on 
reaching the bottom of the gorge at the Tshimamba 
Cataracts, some 20 miles east of the Songwe, we found the 
whole river raging tumultuously through a water-channel 
which, at one place, was less than 25 yards in breadth 
(Fig. 1). This place is apparently the only part of the 
interior of the Batoka Gorge that was ever penetrated by 
the white man until Mr. F. W. Sykes’s expedition of 
1902. His predecessor here was David Livingstone, who 
in his second book of travels tells how he turned aside 
on his eastward journey at the rumour of another great 
waterfall, and was disappointed to find, not a second 
Victoria Falls, but only a bold cataract, in which the 
river drops about 20 feet. Nevertheless, the Tshimamba 
also, were it rendered more accessible, would be well 
worth visiting, if but to see the mighty river shrunk to 
this little measure; and one may expect, sooner or later, 
to find it included within the ‘‘ grand tour of the 
Zambesi.”” 

Although the surface of the basalt plateau falls steadily 
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eastward, the Zambesi within its gorge sinks somewhat 
more rapidly in the same direction, so that while imme- 
diately below the Victoria Falls the river is barely 400 feet 
below the lip of the gorge, this is increased to about 500 
feet at the Songwe, to abont 600 feet at the Tshimamba, 
and to 800 feet at the place some 35 miles farther east 
which we reached from the south bank. <Aneroid observ- 
ations showed a difference of more than goo feet between 
the level of the river at the foot of the Falls and Wankie’s 
Drift, which represents the descent of the water in passing 
through the Batoka Gorge; and until this steep gradient 
is very much reduced the Zambesi must continue to deepen 
its channel along the easiest lines before there is time for 
it to straighten out the angularities of its course. 

The results attained by this selective erosion «are 
strikingly exemplified in the immediate surroundings of the 
Victoria Falls. The wonderful Chasm, in places only 
80 yards wide, into which the broad river is here precipi- 


Fron a photograph by Mr. FLW. Sykes. 


Fic. 1.—The Gorge immediately below the Tshimamba Cataract. The 
depth of the cafion here is about 600 feet. The Zamhe.i, in the fore- 
ground, is confined in a channel from 20 to 25 yards wide. Note how 
the strung joiuting of the bisalt governs the course of the river and 
tends to produce zigzags in the low-water channel. 


tated, owes its chief features to the presence of an east 
and west vein, probably a fault-plane, that cuts vertically 
through the basalts. This vein, which ! found to be well 
exposed in the steep Recess or gully at the eastern end of 
the Chasm, is partly filled with calcite and other soft vein- 
stuff, and the rock adjacent to it is shattered and readily 
decomposed. When the falls, in receding northward, struc: 
upon this vein, they readily hollowed out a transverse 
trench across the whole breadth of the river, from which 
the waters escape southward through a single narrow 
channel. But, having passed this easy place, it is be- 
coming increasingly difficult for the shallow river to support 
a fall of its full width, and consequently the wearing back 
of the lip is at present progressing most rapidly in a 
comparatively narrow space at its western margin. Here 
the ‘‘ Leaping Water ’’ pours a strong flood perennially 
into the corner of the Chasm, and may eventually con- 
centrate the whole of the river into its trough, unless, as 
Mr. Molyneux has suggested, the deep oblique cleft that 
is being rent across Cataract Island should gain precedence 
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in the backward race. The narrowness of the cation below 
the falls, as compared with the breadth of the river above 
them, shows that only by such concentration has the 
Zambesi been enabled to tear out its gorge so far back into 
the platean. 

Mr. Molyneux has rightly laid stress on the behaviour 
of the tributaries as proof of the erosive origin of the 
Batoka Gorge. Above the Falls the tributaries have so 
nearly reached their base-level relatively to the Zambesi 
that they hold deep back-waters where they join the main 


river, of which the Maramba, 2 miles from the Falls, 
presents a good example. But below the Falls they 
have at first been left in shallow open ‘* hanging 


ee Oe 


valleys,’? high above the main artery; and thus rejuven- ° 
r 1 taal . 


ated by a sheer drop of 350 feet or 400 feet, each little 
stream has begun to work vigcrously backward into the 


From a photograph by Mr. FO WW, Sykes. 


Fic z,—Kalonga’s Cleft on ihe Karamba River. The walls are ahout 300 
feet high. 


plateau along its own line of drainage. Lach waterfall 
tends to recede farther and farther within its own pre- 
cipitous rift as we followed the Zambesi downward, so that 
while at first it was possible to round the heads of these 
by a detour of a few hundred yards, we found that 
farther east not only do they extend far back into the 
plateau, but many minor clefts branch out from them, 


rendering the country a maze of dangerous chasms. In 
these waterfalls and rifts the salient features of the 
main gorge are often reproduced in miniature. The 


most remarkable example that we visited occurs on the 
IXaramba, a stream which joins the Zambesi about 35 miles 
east of the Falls. Some 5 miles above its junction with 
the Zambesi this stream drops by a waterfall from its 
open shallow valley into a gloomy recess, from which it 
escapes by swerving at a right angle between nearly 
vertical rock-walls, 300 feet in height, through a cleft 
only 15 feet to 20 feet in breadth (Fig. 2). 


Woy 1853) VOI. 741] 


[NOVEMBER 30, 1905 


If further proof for the erosive origin of the Batoka 
(Gorge be needed, 1 would dircct attention to the gradual 
falling off in the angle of slope of its sides as we descend 
the river. «At the Falls, where the gorge is freshly cut, its 
walls are practically vertical; but a few hundred yards 
below they are already beginning to show the effect of 
weathering by a slight recession of their crest-line and 
by indications of terracing along the planes of stratification. 
At the Songwe confluence, 7 miles farther down, this re- 
cession and terracing have become so pronounced that the 
average angle of slope from base to crest is reduced to 
60° or less; at the Tshimamba, about 30 miles below the 
Falls, it is no more than 35°; and at the mouth of the 
Karumba, 12 miles farther east, the sides of the gorge 
have been weathered down into bushy slopes, broken here 
und there by inconspicuous bars of crag, with an average 
inclination of about 30°, which is also the character of the 
canon at the place where it was visited still farther east- 
ward. 

If time had permitted, 1 should have liked to discuss 
the curious difference between the broad basin of the 
Matetsi and the narrow trough of the Zambesi within the 
basaltic plateau, which presents an important problem in 
the physiography of the region, especially when we re- 
member that the Batoka Gorge terminates at a short 
distance above the confluence of the Matetsi; but this 
would open up too wide a subject for the present occasion. 

In the face of all the evidence we must conclude— 
not without a tinge of regret—that the Batoka Gorge can 
no longer be allowed to stand apart, a unique curiosity, 
among the valleys of the earth-—-that no exceptional forces 
have been brought into action to produce its wonders and 
its loveliness—but that the everyday effects of river and 
rain, with time—that indispensable factor to the geologist 
—a very fong time—are ample to explain all its marvels, 
as they have already explained the marvels of many another 
noble canon of the world. 


I must not let pass this opportunity of express- 
ing my gratitude for the kindness shown to me by 
the officers of the British South Africa Company in 


Rhodesia and also in London, by the engineers of the 
Wankie Coal Mine and of the Rhodesia railways, and 
by many other friends in Rhodesia. To Mr. F. W. Sykes 
1! am peculiarly indebted for removing difficulties that, 


except for his self-sacrificing cooperation, might have 
oroved insuperable. G. Weal 
INDIAN DEEP-SEA HOLOTHURIANS. 


HE most recent addition to the list of publications 
issued by the Indian Museum, Calcutta, deals with 
a collection of deep-sea Holothurians made by the survey 
ship Investigator, which has rendered valuable service in 
the interests of deep-sea research. The extreme utility of 
this work, which will help to efucidate many of the 
problems connected with deep-sea life, is enhanced by the 
fact that the investigations have been carried on over 
comparatively unknown ground, so far as the great depths 
are concerned. 

The area examined by the Investigator is a comparatively 
wide one, and ranges over the northern part of the Indian 
Ocean from the Persian Gulf to the east side of the Bay 
of Bengal. 

Most of the deep-sea expeditions appear to have confined 
their labours to the Atlantic and Pacific Oceans, and even 
the Challenger did not touch the northern part of the 
Indian Ocean. The Siboga Expedition reached the extreme 
south-eastern portion of the Investigator area, and a com- 
parison of the Siboga Holothurians with those in the 
paper under notice provides an interesting study, and, in- 
cidentally, confirms the opinion that a knowledge of the 
distribution of deep-sea forms derived from an examination 
of isolated areas is apt to be misleading. 

Of the seventy-five species and varieties described in the 
report, no less than sixty are new to science. The 
Synallactide appear to be the predominant forms amongst 
the deep-sea Holothurians of the Indo-Pacific region, both 

1°‘ An Account of the Deep-sea Hslothurioidea collected by the Royal 


{ndizn Marine Survey Ship /zzestigator." By R. Koehler and C. Vaney. 
Pp. 1233 15 plates. (Indian Museum, Calcutta, rgos.) 
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with regard to species and individuals. In the Investigator 


have gained a university prize. Names should be sent to 


collection twenty-nine species are placed in this family, and | the Regius professor of medicine. 


the Molpadiidee and Synaptidze are well represented. The 
authors have found it necessary to form ten new genera, 
and a seventh family—-the Gephyrothuridz—has been added 
to the Aspidochirotz. 

There was a large number of specimens of the genus 
Pelopatides and its allies in the collection, and the authors 
were given an opportunity of revising the genus. Five 
new genera were established to receive forms closely related 
to Pelopatides. Dendrothuria is peculiar in having dendro- 
chirote tentacles and an enormously developed pharynx. 
Pseudothuria has no single distinctive characteristic, but 
all its characters taken together separate it [rom the neigh- 
bouring genera. The genus Allopatides has been formed 
from a single specimen, and its main difference from 
Pelopatides appears to be the richly dendritic form of the 
spicules. It may be doubted whether this difference is of 
generic value, especially as some species of Pelopatides 
also possess branched spicules not differing greatly from 
those in the new genus; the difference appears to be 
merely one of degree. The genera Perizona and Bathyzona 
have been formed mainly with regard to the position of 
the pedicels. Five other new genera are also described. 

The new family—Gephyrothuride—is founded on two 
specimens which differ from all other Aspidochirotes in 
the possession of ambulacral appendages on the bivium 
only. In external appearance this form somewhat re- 
sembles the Molpadiidz. 

The collection includes some forms described by Walsh 
in 1891; the authors have deemed it necessary to remove 
all his species to other genera. 

With every increase in our knowledge of the deep-sea 
fauna, it becomes more possible to formulate with some 
degree of completeness definite ideas as to the distribution 
and the mode of evolution of the deep-sea forms; and the 
work under notice is of importance in this respect, suggest- 
ing as it does many interesting points in zoological 
distribution. 

Comparing the Siboga list of deep-sea Holothurians with 
that of the Investigator, it is surprising to find that in the 
two collections from adjacent areas there are only six 
species common to both, The two gatherings are almost 
entirely dissimilar with regard to the species present, but 
an examination of the genera shows a close similarity. 
It is perhaps noteworthy that those species common to 
both districts are not confined to the eastern portion of the 
Investigatoy area, as one might expect, but are scattered 
equally throughout it. 

Of the fifteen species previously described, six are 
Atlantic and five Pacific forms; there are three species in 
the collection the distribution of which has hitherto been 
limited to the Atlantic. 

The descriptions are clear and not too scanty, as is often 
the case, and the plates are good. Altogether the authors 
have made a most valuable contribution to the subject, 
and they appear to have done extremely well with material 
that was evidently not in the best state of preservation. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The following decrees were approved by Con- 
yneation last Tuesday :—The curators of the University 
Chest were authorised to pay a sum not exceeding 150l. 
to the professor of botany to enable him to provide for 
the teaching of forest botany, until the appointment of a 
Sibthorpian professor under the new statutes of St. John’s 
College. 

Mr. Henry Balfour, Fellow of Exeter College, was re- 
appointed curator of the Pitt-Rivers museum for seven 
years at a stipend of 20ol. a year, and the annual grant 
of 2001. to the museum was renewed [or seven years. 

An examination will be held next February for a Rad- 
cliffe Travelling Fellowship of the annual value of 2o0/., 
and tenable for three years. Candidates must have 
qualified for the degrees of B.A. and M.B., and have been 
placed in the first class in a university examination, or 
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The following is a list of the probationers for the Indian 
Forest Department and the Sudan nominated in 1905, with 
the colleges to which they are now attached:—C. W. 


Armstrong, scholar of Jesus College, Oxford; G. C, 
Clarence, Magdalen College, Oxford; T. Clear, science 


exhibitioner of Balliol College, Oxford; C. G. E. Dawkins, 
Balliol College, Oxford; C. C. Gaunt, exhibitioner of St. 
John’s College, Oxford; H. 5. Gibson, Trinity College, 
Oxford; H. M. Glover, mathematical demy of Magdalen 
College, Oxford; J. Gunn, Edinburgh University, now at St. 
John’s College, Oxford; J. Kk. Hepburn, Queen’s College, 
Oxford; N. W. Jolly, Adelaide University, now at Balliol 
College, Oxford (Rhodes scholar); W. A. H. Miller, St. 
John’s College, Oxford; A. J. W. Milroy, Christ Church, 
Oxford; A. A. F. Minchin, Exeter College, Oxford; R. L. 
Robinson, Adelaide University, now at Magdalen College, 
Oxford (Rhodes scholar); E. A. Smythies, Christ’s College, 
Cambridge, and Balliol College, Oxford; and G. C. Wilson, 
Queen’s College, Oxford. 

The Government of Mysore has sent two forestry 
students, M. M. Machaya and B. V. Ramaiengar, both of 
St. John’s College, Oxford, and of Madras University. 


CamBripGE.—The Forestry Syndicate has now issued its 
detailed report on the scheme for establishing a diploma 
of forestry. It is proposed that a committee of the Board 
of Agricultural Studies be appointed to be called the 
forestry committee, the duty of which shall be to manage 
the examinations in forestry and to direct the instruction 
and training of candidates for the diploma. Details as to 
the constitution and duties of the committee are printed 
in this week’s Reporter. 

The general board of studies has appointed Mr. J. G. 
Leathem, St. John’s College, university lecturer in mathe- 
matics from Christmas, 1905, until Michaelmas, 1910, and 
has re-appointed Mr. C. T. R. Wilson, Sidney Sussex 
College, university lecturer in experimental physics from 
Christmas, 1905, until Michaelmas, 1910; both these 
appointments have been confirmed by the special board for 
physics and chemistry. 

ites Oe. Seward), 
appointed chairman of 
sciences tripos, 1906. 

The late Mr. G. R. Crotch, of St. John’s College, some 
years ago left his collections of insects and his books to 
the Museum of Zoology, and also alter the death of 
certain relatives his personal estate to the same museum. 
His brother, Mr. W. D. D. Crotch, who recently died, has 
left his residuary estate, the value of which is abnut 
8oool., to the same museum. 


of Emmanuel College, has been 
the examiners for the natural 


Sir ALEXANDER R. Binsie will distribute the prizes at 
the Merchant Venturers’ Technical College, Bristol, on 
Thursday, December 21. 


Tue Public Schools Science Masters’ Association will 
meet for the annual conference on January 20, 1906, at 
Westminster School. The president for the year, Sir Oliver 
Lodge, will speak on the place of science in general 
education. Papers will be read upon the army examin- 
ation and on the possibility of introducing a comprehensive 
syllabus of science teaching within the time limits of a 
classical curriculum. After the conference there will be 
an exhibition of scientific apparatus by various makers in 
the new science buildings of Westminster School. 


Tue North of England Education Conference will be 
held at Newceastle-upon-Tyne on Friday and Saturday, 
January 5-6, 1906. Among the subjects to be discussed 
are the following :—The teaching of elementary mathe- 
matics, paper by Prof. R. A. Sampson, F.R.S.; opencrs 
of discussion, Dr. Jude and Mr. J. H. Kidson. Regula- 
tions for secondary and higher elementary schools, papers 
by Mr. W. Edwards and Mr. W. J. Abel; openers of dis- 
cussion, Miss M. Moberly and Mr. P. M. Greenwood. 
Organisation of evening classes, papers by Principal J. H. 
Reynolds and Mr. J. Crowther; opener of discussion, Mr. 
A.M. Ellis. Physical Training, papers by Prof. T. Oliver 
and Captain H. Worsley-Gough; openers of discussion, 
Dr. Ethel Williams and Captain F. C, Garrett. All com- 
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munications with reference to the conference should be 
addressed to the hon. secretaries, Mr. Alfred Goddard and 
Mr. F. WW. Pruen, Education Offices, Northumberland 
Road, Newcastie. 


SEVERAL changes have taken place, we learn from 
Science, in the staff of the research laboratory of physical 
chemistry of the Massachusetis Institute of Technology. 
Prof. W. D. Coolidge has accepted a position in the tech- 
nical research laboratory of the General Electric Company 
at Schenectady. To Prof. Coolidge has been due in large 
measure the development of one of the most important 
lines of work in progress in the research laboratory of the 
institute—the investigation of the conductivity of aqueous 
solutions at high temperatures. Mr. Yogoro Kato, who 
has also been engaged on the conductivity investigation for 
two years, has accepted a position in the Technical High 
school of Tokio, where he will have charge of the work 
in electrochemistry. Dr. Wilhelm Bottger will return as 
privatdocent to the University of Leipzig, at which he will 
conduct one of the laboratory courses in analytical chem- 
istry. In place of these retiring members, Messrs. William 
C. Bray, Guy W. Eastman, Gilbert N. Lewis, and Edward 
\W, Washburn have heen appointed to the research staff. 


-At the distribution of prizes to the students of the 
Mechanics’ Institute, Crewe, on November 22, Sir Oliver 
Lodge delivered an address. He emphasised the import- 
ance of the study of pure science and the application of its 
broad principles, whereby it is possible to make discoveries 
and to ascertain facts which are not known to the human 
race. After all the ages of the human race there are 
innumerable facts which we do not know, and it is now 
and then given to a man here and there to find them out 
and pass them on as common property never more to be 
lost. Sir Oliver Lodge went on to say he does not believe 
that a thing which really exists can go out of existence. 
There is an infinitude before us, and it behoves us to realise 
that and see to it that we fit ourselves for what is to come. 
We are parts of an industrial organism, parts of a much 
lurger organism, the universe, and in the universe there 
is one great law of evolution, of growth, and development. 
The universe is not yet perfect; it is our privilege to help 
in the process of making it more perfect. Things will not 
be done on this planet unless we help to do them; we are 
agents for helping in the process of evolution. Errors or 
mistakes may cause dislocation or calamity in the great 
scheme. We have the power of causing dislocation or 
calamity by errors, or by living strenuous self-sacrificing 
lives we have the power of cooperating in the great scheme 
of helping towards the fruition, development, growth, and 
progress of the universe of which we are an infinitesimal 
part. 


Tue inaugural address delivered by Dr. B. C. A. Windle, 
F.R.S., president of Queen’s College, Cork, at the open- 
ing of the session, is given the first place in the current 
number of the University Review. Dr. Windle deals in 
an exhaustive manner with the subject of examinations in 
Ireland and with the university question. Four deadly 
errors, he maintains, have long affected England and 
Ireland. These errors are that acquisition of knowledge 
and education are synonymous terms; that education—as 
apart from mere knowledge—can be easily, nay, more, can 
only be tested by examination; that a degree is in itself 
an object of value; and that a degree means the same 
however and wherever it may have been acquired. Dr. 
Windle regards examinations as an evil, but at present a 
necessary evil, and proceeds to discuss the objects such 
examinations should have in view. By means of an ex- 
amination, Dr. Windle explains, an endeavour is made to 
ascertain whether the candidate has acquired the necessary 
knowledge of facts to enable him to proceed to a further 
stage of learning or—at the end of his course—a sufficient 
knowledge of his profession to be trusted to go out into 
the world and practise it independently. An examination 
is intended, moreover, to ascertain whether a student has 
acquired the proper methods of gaining and applying know- 
ledge. Yo secure efficient examinations, the article lays 
it down, every teacher should take a large share in any 
examination which his students may have to confront, but 
the judgment of the teacher should be supported or corrected 
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by the assistance of an external examiner. The conclusion 
of the article is that there is at present in Ireland, for the 
great majority of its inhabitants, ‘‘ a university system 
which almost necessitates a method of examination which 
is harmful in its effects on education; a method which leads 
to subterranean complaints and accusations, which, though 
they may be, and almost invariably are, false, are none 
the less injurious to education generally; a method for 
which, indeed, no excuse can be urged except the excuse 
that the system arises out of the necessities of a position 
which never ought to have been created.”’ 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Society, Received September 28.—‘‘ Researches on 
Explosives.’’ Part iii. Supplementary Note. By Sir 
Andrew Noble, Bart., K.C.B., F.R.s. 

Since communicating to the Royal Society ‘‘ Researches 
on Explosives,’’ part iii., the author has succeeded in 
obtaining the paper (Preuss. Akad. Wiss. Berlin Sitz. Ber., 
vol. v. p. 175) by Messrs. Holborn and Austin on the 
“* Specific Heat of Gases at High Temperatures.’’ 

The attention of these investigators has -been specially 
directed to carbonic anhydride, and their researches show 
a considerable (but rapidly decreasing) increment in the 
specific heat of CO, with increase of temperature. 

lf we suppose the same law of increment which appears 
to rule up to 800° C. to remain unaltered up to 1300° C., 
the increments at that temperature would vanish, and, if 
this be so, the author finds that the specific heat of CO,, 
at constant volume, should be taken at 0.2111. 

He has therefore re-calculated the specific heats given in 
his recent paper, and as the specific heats of the exploded 
gases at constant volume are reduced, the temperatures of 
explosion given in his paper should also be reduced. 

The temperatures the author gives have been obtained 
by two different methods, firstly, by dividing the heats 
determined by the calorimeter by the specific heats, and, 
secondly, by using the equation of dilatibility of gases, and 
determining the temperature from 


t= p—p,/0-00367), (1) 
where p is the pressure in atmospheres obtained from the 
explosion, and p, the pressure in atmospheres when the 
volume of gases generated is reduced to 0° C. and 760 mm. 
bar. pressure. 

The differences of the results are very remarkable. 

Taking, for example, cordite as an illustration, it will 
be seen that for the four highest densities given the 
temperatures derived from the two methods are but slightly 
different. At the higher density (0-5) the temperatures are 
5275° C. and §263° C., the higher being that derived from 
equation (1); at density o-45 the temperatures from the 
two methods are identical, at density o-40 the tempera- 
tures are 4902° C. and 4970° C., the lower temperature 
being from equation (1), but after density 0.35 the 
temperatures derived from equation (1) fall very rapidly. 

The same general results are observable in the other 
two explosives experimented with, and it should be noted 
that in all three explosives, at the highest densities, the 
temperatures given by equation (1) are greater than those 
obtained by the second method. 

The figures for the three explosives are given below, 
units of heat! 


the temperatures obtained from - 
specific heats 


being given 


in italics. 
Cordite. 
D=o0's50 D=0'45 D=0'40 D=on95 D=0'30 D=0'25 
5275" 5090" 4902" 4710" 4480" 4165" 
203 5090 $970 {S60 fS00 4770 
D=o'20 D=o'15 D=o0'10 N=o0'05 
3838" 3490" 3140 2775 
4760 4700 4790 $500 
M.D 
D> 045 D=o0'40 os D=0"30 D=o)25 D=0'20 
4713 4404" 4200" 3920° 3585 3240° 
4624 44IT $215 4070 IONS 3570 
D=o'15 D=o'10 D=0'05 
280" 2530° 2160" 
3840 EAS 3560 


1 Water gaseous. 
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Nitrocellulose. 

D=0'45 D=o0'40 D=0'35 D=0'30 D=0'25 D=0"20 
4305" 4007" 3630 3320" 3060" 2835 
SOFt 7590 S795 3070 F5GO R425 

i—on5 D=0'10 D=0'05 
2680" 2520" 2400 
ISAS 295 S25F 


lf these figures be examined, it will be noted that in 
each explosive at the higher densities the temperatures 
obtained by the two methods are nearly identical, those 
determined from equation (1) being the higher, but as the 
density of charge is decreased the difference at the very 
low densities is remarkable; some of this difference is 
doubtless attributable to the slow burning under feeble 
pressures, and to the rapid cooling, by communication of 
heat to the walls of the explosive vessel during the ignition 
of the charge, but it is impossible to ascribe the whole 
difference to this cause, and the author can only suggest that 
the explanation is to be sought in the probable dissociation 
of the carbonic anhydride and aqueous vapour at low 
pressures, this dissociation being prevented wholly or 
partially by the very high pressures at the higher densities. 

Various substances such as carbon, metallic platinum, 
tantalum, osmium, and titanium have been placed in the 
charge, and all have been more or less fused and volatilised 
during the small fraction of a second to which they were 
exposed to the maximum heat. 

A great part of the titanium was recovered in a fused 
crystalline condition. 

Osmium and thin platinum foil were volatilised, and 
thick sheet platinum was recovered in the form of a button. 


Received October 6.—‘‘ On the Isolation of the Infecting 
Organism (‘ Zoochlorella’) of Convoluta roscoffensis.”” By 
lf. Keeble and Dr. F. W. Gamble. Communicated by 
Prof. S. J. Hickson, F.R.S. 

The authors have obtained experimental proof that the 
green cells (Zoochlorella) which occur in the superficial 
tissues of the turbellarian Convoluta roscoffensis arise in 
the body as the result of an infection. 

Like those of previous investigators (Haberlandt), the 
authors’ attempts to cultivate the green cells isolated from 
the animal have failed. Indeed, the evidence points to 
the conclusion that the green cells, once having entered 
into the body of the animal, lose all power of separate 
existence. Therefore, in order to solve the problem of 
the nature of the green cells, the authors were compelled to 
attack it at the other end, viz. to attempt to discover the 
organism before its entrance into the body. 

From their observations on the normal course of appear- 
ance of the green cells in the bodies of just-hatched Con- 
voluta, the authors were led to expect that the precursors 
of the green cells would be discovered on or in the capsules 
in which the eggs of Convoluta are laid. This proved 
to be the case. By the isolation of such capsules green 
colonies of a motile organism were obtained, and the 
organism was proved to have the power of infecting young, 
colourless Convolutas, hatched under sterile conditions, and 
of giving rise in these animals to green cells identical with 
those which occur in the normal adult. 

The infecting organism is in its active state a unicellular 
four-ciliate alga. It has a single basin-shaped chloroplast 
occupying the greater part of the cell, an eccentrically 
placed plate-like eye spot, and a large octagonal pyrenoid 
at the posterior end of the body. The motile cells fre- 
quently come to rest and surround themselves with a thick 
striated wall. They may also in this resting stage undergo 
vegetative division, giving rise to a “‘ palmella ’’ condition. 

These characters point to the membership of the infecting 
organism with the Chlamydomonadinee. 


Faraday Society, October 31.—Lord Kelsin, president, 
in the chair.—Alternate current electrolysis: Prof. E. 
Wilson. Experiments (Roy. Soc. Proc., vol. liv. p. 407) 
made with platinum plates in dilute sulphuric acid show 
that of the total energy supplied to the cell in a given 
time, more is returned to the source when the frequency 
is high than when it is low, the maximum coulombs being 
of the order o-o0006 per sq. cm. in each case. If the 
quantity of electricity be plotted coordinately with the 
E.M.F. of electrolysis it is found that at the higher fre- 
quency, for about the same maximum coulombs, the curve 
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has relatively a smaller area, such reduction being prob- 
ably brought about by the greater reversibility. An experi- 
ment made at an intermediate frequency when the maxi- 
mum coulombs were 0-0000023 per sq. cm. gave a still 
higher value for the proportion of the total energy which 
is returned to the source, demonstrating that the magni- 
tude of the maximum coulombs has an important effect. 
When a metal is dissolved in an electrolyte by alternate- 
current clectrolysis, the amount dissolved in a given time 
at a given current density is smaller at high than at low 
frequency. Besides this chief conclusion there are indica- 
tions of other important effects. A complete investigation 
would need to take accounts of the density and temperature 
of the electrolyte, and possibly of other conditions.— 
Alternate current electrolysis as shown by oscillograph 
records: W. R. Cooper. Although polarisation is of the 
nature of capacity in an alternate current circuit, there is 
a considerable difference. What might be termed the 
E.M.F. of a condenser rises and falls as rapidly as the 
applied pressure, but although the E.M.F. of polarisation 
may rise as rapidly as the applied pressure, it falls more 
slowly, with the result that under suitable conditions the 
current curve may depart very considerably from the sine 
form. Actual oscillograph records are reproduced in sup- 
port of this view. In considering the subject it has been 
very generally assumed that the current follows a sine 
curve. Since the curve obtained depends very much on 
the conditions of the experiment, it is necessary to define 
the conditions very carefully before conclusions can be 
drawn from different experiments. Oscillograph records 
of electrolytic rectification were also shown.—Note on the 
crystalline structure of electro-deposited copper: Prof. 
A. Kk. Huntington. In Mr. Cowper-Coles’s process for 
making copper wire electrolytically a spiral scratch or groove 
on the mandril causes the copper deposited on it to part so 
easily that a long ribbon can be obtained. The author’s 
explanation is that the direction of the lines of crystallisa- 
tion of an electro-deposited metal is the same as in a 
casting made on surfaces having the same inclination, i.e. 
the crystals form at right angles to the surface on which 
the deposit or the casting is made.—Some observations 
respecting the relation of stability to electrochemical 
efficiency in hypochlorite production: W. P. Digby. The 
author commenced by directing attention to the fact that 
in all electrolytic methods of producing hypochlorite solu- 
tions, only a small portion, rarely more than 18 per cent., 
of the chlorine usually present in the form of chloride is 
converted into hypochlorite; and he suggested that the 
amount of available chlorine produced from a sodium 
chloride solution depends upon the relation which the 
amount of unconverted sodium chloride actually present 
between the electrodes bears to the current density. 


Entomological Society, November 1.—Mr. F. Merrifield, 
president, in the chair.—Exhibitions.—(1) Panurgus 
morriceit, Friese, a species of bee new to science taken 
near Gibraltar, of which it was remarkable that, 
whereas the species of this genus are wholly black, in 
this species the ¢ face entirely, and the 9 partly, was 
bright yellow, the legs partly yellow, and the abdomen 
spotted down each side, somewhat as in Anthidium; and (2) 
the unique type specimen of Eriades fasciatus, Friese, a ¢ 
of the Chelostoma group taken at Jericho in 1899, 
in which again, while all its congeners are practically 
unicolorous, the abdomen is brightly banded like a wasp: 
Rev. F. D. Morice. A discussion followed as to the 
reason of the peculiar coloration in the species under 
review, the exhibitor pointing out that the colour mimicry 
in this species could not be due to parasitism, both 
Panurgus and Eriades being industrious genera—A ¢ 


specimen of the earwig Forficula auricularia taken 
at Warwick in September last, with a drawing 
of the cerci (forceps), which were very abnormal, the 


broader basal part of the two appearing to be more or 
less fused together, while the legs of the forceps also 
were jointed to the basal part: W. J. Lucas.—Various 
interesting insects from Guatemala recently received from 
Sefor Rodriguez, including Heterosternus  rodriguesi, 
Cand., Pantodinus klugi, Burm., Plusiotis adelaida, Wope, 
and a species of Orthopteron greatly resembling a dead 
withered leaf, possibly a new species of Mimetica: G. C. 
Champion.— Two species of Coleoptera new to the British 
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Islands, Loemophilus monilis, F., taken in the neighbour- 
hood of Streatley, Berks, and Dacne fowlert, n.sp., from 
Bradfield, with specimens of D. humeralis and D. rufifrons. 
for comparison: Norman H. Joy.--A specimen of a new 
Agathidium discovered last year in Cumberland, and now 
taken by the exhibitor in Durham, and a series of 
Prionocyphon serricornis from the New Forest with a draw- 
ing of the larva, which he had found under water in the 
boles of trees, but appeared to emerge for pupation and 
descend into the ground: H. St. J. Donisthorpe.—Pre- 
parations of the scents of some African butterflies collected 
with the assistance of Dr. G. B. Longstaff during the 
recent visit of the British Association, together with ex- 
amples of the species investigated: Dr. F. A. Dixey.— 
Papers.—A contribution towards the knowledge of African 
Rhopalocera: P. I, Lathy.—.\ new species of the hymeno- 
pterous genus Megalyra, Westwood: J. Chester Bradley, 
Winaea, Nov. WeS.A. 


Linnean Society, November 2.—Prof. W. A. llerdman, 
F.R.S., president, in the chair.—Exhibition of the tails of 
trout and grayling to show the heterocercal origin of the 
homocercal tail, by means of the hypural bones which 
balance the vertebra turning upward towards the upper 
lobe: Rev. G. Hensiow.— Plant cecology, interpreted by 
direct response to the conditions of life: Rev. G. Henslow. 
Plant geography and plant surveying—that is, phyto- 
topography—comprise records of the fluctuating distribution 
of species within definite areas, and associations, the result 
of natural selection. C&cology proper, or the physiology of 
plant geography, imply what has been defined by Prof. 
Tansley as ‘‘ the study of the vital relations of organisms 
to their environment.’’ These include the origin of 
adaptive structures, as varietal, specific, and generic 
characters, by means of the protoplasmic response to what 
was formulated by Darwin as ‘‘ the direct action of the 
conditions of life, leading to definite results, whereby new 
subvarieties arise without the aid of natural selection.”’ 


Royal Microscopical Society, November 15.—Mr. G, C. 
Karop, vice-president, in the chair.—Lucernal and_ solar 
microscopes by Adams presented to the society: W. E. 
Baxter.—Focusing magnifier made by Messrs. ‘Taylor, 
Taylor and Hobson: Dr. Hebb. The magnifier was a 
small photographic auxiliary intended for focusing pur- 
poses, being placed against the ground-glass screen of the 
camera to magnify the image and examine its definition. 
—A new turntable invention: A. Flatters and W. 
Bradley. The turntable was driven by clockwork, and 
was designed for turning oval cells and ringing oval mounts 
of any proportions from o” to 3”x12". By the use of the 
instrument it was also possible to run a ring round a 
needle point, strike a straight line, or turn cir-les.— 
Exhibition of dissections of the tsetse-fly and its trypano- 
somes: W. Baker. Mr. Baker said that, in addition to 
the slides illustrating the anatomy of the tsetse-fly, there 
was a specimen of the larva of Ochromyia, also [rom 
Africa, together with the perfect insect. The larva lives 
in the sandy earth, and attaches itself to the flesh and 
sucks the blood of the natives, causing very troublesome 
wounds. There was likewise a specimen of the ova of 
Schistosoma sinensts found in the body of a Chinaman who 
died at Singapore. 


Chemical Society, Novemher 16,—Prof. R. Meldola, 
F.R.S., president, in the chair.—Condensation of ketones 
with mercury cyanide: J. E. Marsh and R. De Jersey 
Fleming-Struthers. .\cetone added to a solution of 
mercury cyanide in aqueous caustic soda gives a white 
precipitate, Hg,C,H,ON,, which dissolves on further 
addition of acetone. The reaction forms a good test for 
acetone applicable in presence of alcohol. The reaction 
appears to be confined to ketones containing the group 
Silicon 


.CO.CH,. researches, part ix., bromination of 
silicophenylimide and -amide, and formation of a com- 
pouna including the group (SiN): J. E. Reynolds. Silico- 


tetraphenylamide interacts quite regularly with about six 
atomic proportions of bromine in benzene. In the first 
stage bromine removes one of the aniline residues, and 
there remains a substituted guanidine in solution. This 
is then attacked with the formation of a soluble di-substi- 
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tuted di-imide. ‘The substituted di-imide finally reacts with 
one molecular proportion of bromine, giving the compound 
SiN.C,1),Br,.—Application of the microscopic method of 
molecular weight determination to solvents of high boil- 
ing point: G, Barger and A. J. Ewins. The apparatus 
used with low boiling solvents is modified by the addition 
of a ‘* hot stage,’’ whereby the tubes can be maintained at 
about 90° C.—Green compounds of cobalt produced by 
oxidising agents: R. G. Durrant. The conclusions 
arrived at are that these substances most probably all 
contain the nucleus =Co.O.Co=, on the persistence of 
which depends the green colour.—Dunstan, Jowett and 
Goulding’s paper on ‘‘ the rusting of iron’’: E. Divers. 
The author rejects the ‘* hydrogen peroxide’’ theory of 
rusting advanced by Dunstan and his collaborators, and 
suggests instead that the active agents are the oxygen and 
the hydroxyl ions present in the water, the action being 
represented thus, (O,+2H.HO)+4Fe+20,=4HO.Fe: O. 
In reply, Prof. Dunstan pointed out that the view expressed 
by Dr. Divers is not intelligible unless it amounts to what 
is virtually the hydrogen peroxide theory, which accounts 
for the inhibiting effect of potassium dichromate, as well 
as of alkalis, on the formation of iron rust in presence 
of water and oxygen.—Researches on the freezing points 
of binary mixtures of organic substances; the behaviour of 
the dihydric phenols towards p-toluidine, a-naphthylamine, 
and picric acid: J. C. Philip and S. H. Smith. ‘The 
freezing-poirt curves indicate the existence of several new 
compounds of the above substances. These are shortly 
described.—Synthesis of tertiary menthol and of inactive 
menthene: W. H. Perkin, jun.—The synthetical form- 
ation of bridged rings, part ii., some derivatives of dicyclo- 
butane: W. H. Perkin, jun., and J. L. Simonsen. 
Optically active reduced naphthoic acids, part i., dextro- 
A®(or 3)-dihydro-1-naphthoic acid: R. H. Pickard and A. 
Neville.—I1ydrizino-halides derived from oxalic acid: 
D. A. Bowack and A. Lapworth.—The action of nitrogen 
sulphide on organic substances, part ifi.;: O. C. M. Davis. 
The investigation of the action of nitrogen sulphide on the 
aldehydes has been continued, and it has been found that 
the reaction is not so general as was expected.—The action 
of nitrogen sulphide on organic substances, part iv.: F. E. 
Francis. Nitrogen sulphide acts on acetic and propionic 
acids at their boiling points with the liberation of sulphur 
dioxide and smaller quantities of nitrogen, and the form- 
ation of the corresponding amides and  di-amides,— 
Tetrazoline, part iii.: S. Ruhemann and R. W. 
Merriman. 


CAMBRIDGE. 

Philosophical Society, October 30.—Prol. Marchalt 
Ward, president, in the chair.—On a _ well-sinking at 
Graveley, near IIuntingdon: Rev. O. Fisher. Graveley 
is in an extreme western corner of Cambridgeshire. The 
well is 154 feet above O.D. It was begun in the spring 
of 1905 in Boulder-clay, which proved to be 50 feet thick. 
The Oxford-clay was then encountered and pierced through 
252 feet. A bed of Oolitic Limestone was next met with, 
and punched through a foot and a half. Another foot of 
clay brought the auger to a second bed of rock, and no 
supply of water having been obtained, the work was 
abandoned.—On a portable gold-leaf electrometer for low 
or high potentials, and its application to measurements in 
atmospheric electricity: C. T. R. Wilson. The electro- 
meter has an outer and an inner case; the latter is main- 
tained by means of a quartz Leyden jar at a positive 
potential which gives a convenient deflection when the gold 
leaf is earthed; about 60 volts is generally convenient. If 
the potential of the inner case is called V, then the instru- 
ment is suitable for measuring potentials, positive or 
negative, in the neighbourhood of zero, and also positive 
potentials differing by not more than a few volts from 
2V. The displacement of the leaf for a change of potential 
of 1 volt is the same in either case. For convenience in 
charging the gold leaf to any desired potential, and for 
other purposes, there is attached to the instrument a small 
cylindrical condenser of variable capacity, consisting of a 
sliding tube kept at a constant negative potential by means 
of a quartz Leyden jar and a rod concentric with the tube 
fixed to the terminal of the gold leaf. The instrument may 
be applied to the study of the atmospheric potential 
gradient at the earth’s surface and the earth-air current. 
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-Contributions to the knowledge ot the trtrazcline group : 
S. Ruhemann and R. W. Merriman. The authors have 
continued the study of tetrazoline (see Trans. Chem. Soc., 
1902, IXxxi., 201) especially with the view of determining 
the constitution of the two compounds (previously de- 
scribed) which are formed by the action of methyl iodide 
on tetrazoline. They show that the one substance, 
© H,N,1,, is the additive compound of the other, C,H,N,1, 
and point out the resemblance between the former com- 
pound and the additive product of diazobenzene chloride with 
iodine.—The action of radium and other salts on gelatin: 
W. A. D. Rudge. The author has made experiments with 
various metallic salts, and finds that those of barium, lead, 
and strontium produce effects upon sterilised gelatin exactly 
similar to that caused by radium preparations, and comes 
to the conclusion that the ‘* growth’ observed is not of 
vital origin, and that the effect obtaincd by the radium 
salt is probably duc to the large proportion of barium which 
it usually contains.—.\ suggestion as to the nature af the 
‘““walnut '? comb in fowls: W. Bateson and R. C. 
Punnett.—The absence of isomerism) in substituted 
ammonium compounds: H. 0. Jones. 


EDINBURGH. 


Royal Society, November 6.—Prof. Crum Brown, vice- 
president, in the chair.—The conductivity of concentrated 
aqueous solutions of electrolytes, part i.: Prof. J. Gibson. 
When the ratio of the specific conductivity to the concen- 
tration measured in grams equivalent per cubie centimetre 
was plotted against the concentration, curves were obtained 
coneave upwards. When, however, the concentration was 
measured in grams equivalent per gram, the correspond- 
ing graphs became in many cases accurate straight lines, 
and in most others straight lines over a considerable range 
of concentration. The point of maximum conductivity, 
when determinable, lay within this straight line pertion. 
There were a few exceptions to the rules just stated. lor 
example, the graph for zine chloride was nowhere straight, 
but was concave upward.—The Tarpan and its relation- 
ship with wild and domestic horses: Prof. Ewart. The 
paper was a contribution to the important and difficult 
question of the aneestry of our domestic breeds of horses. 
The Tarpan, first described by Gmelin about 1740, had 
usually been considered as the wild ancestor of the horses 
of Europe; Dr. Nehring regarded it as the last survivor 
of the prehistoric European horse, modified by infusion of 
domestic blood, while Pallas and others thought it might 
very well be the offspring of escaped domestie horses. 
-\fter a comparison of the characteristies as to hair, tail, 
mane, and skeleton of Tarpan and other breeds, Prof. 
Ewart proceeded to describe the result of his reeent ex- 
periments on cross-breeding. Bearing in mind the faet 
vstablished by previous experiments, that the crossing of 
carefully selected forms sometimes reproduced remote types 
in all their original purity, he selected a Shetland pony 
mare which seemed to be a blend of at least three varie- 
ties, resembfing the wild horse of the Gobi Desert in the 
head, the forest variety in the mane, tail, and trunk, and 
the Celtic pony in the limbs and hoofs. This mare was 
crossed with a black Welsh pony. The first foal failed to 
throw any fight on the question, but the second foal had 
developed into an animal, now three years old, which was 
us typical a Tarpan as ever roamed the Russian steppes. 
[he generaf conclusion was that the Tarpan, once so 
common in the east of Europe, could not be considered 
as a true wild species, but was very probably derived from 
at least three sources :—(1) [rom a variety of Celtic pony; 
{2) from a variety resembling the forest horse (Equus 
caballus typicus); (3) from a variety identical with, or 
closely related to, the wild horse of Central Asia (E. caballus 
prievalskii).—The horse in Norway: Dr. F. H. A. 
Marshall. The horses in Norway belonged to two dis- 
tinct types, represented by the pure fjord horse and the 
Cudbrandsdal horse. The former was probably by origin 
identical with Prof. Ewart’s ‘‘ Celtic pony,’? while the 
latter belonged to the forest or cart-horse type. The fjord 
horse was now, as formerly, typicalfy light dun in colour. 
The Gudbrandsdal was formerly of almost the same cofour, 
but it was now generally dark brown or black, owing to 
an infusion of Danish and other foreign blood. The two 
tvpes of Teelandic horses were derived respectively from 
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the ancestors of the fjord horse and of the Gudbrandsdal 
horse.—Elimination in the case of cquality of fractions 
whose numerators and denominators are linear [unctions 


of the variables: Dr. Thomas Muir. The investigation 
led with great case to an interesting identity between 


a determinant of the (m+1)th order the constituents cf 
which were determinants of the nth order and one of the 
nth order the constituents of which were of the (#+1)th 
order, an identity which would be dificult to establish 
directly. 

Paris. 

Academy of Sciences, November 20.—M. Troost in ile 
chair.—Researches on the insoluble alkaline compounds 
contained in living plant tissues: M. Berthetot.—On the 
Thalassinidze collected by the Blake in the Gulf of Mexico : 
E. L. Bouvier. This group of crustaceans oecupics an 
important place in the deep-sea collections made by the 


Blake expedition. Several new species are deseribed.— On 
the attitudes of some Tertiary animals of Patagonia . 
Albert Gaudry.—The evolution of terrestrial relief: A. 


de Lapparent.—On the impossibility of negative waves 
of shock in gases: P. Duhem. Remarks on a paper 
on the same subject by M. G. Zemplén.—On the grains of 
Sphenopteris: M. Grand’Eury.—On the observation of the 
total eclipse of the sun of August 30, 1905, at .\lcosebre, 
Spain: G. Millochau. A résumé of results obtained 
with the  telespectrograph.—Interpolation formula for 
continuous periodic functions: Maurice Fréchet. 
On the development in continued fractions of the 
function (F(t,1,h'.), and the generalisation of the 
theory of spherical functions: 11. Padé.—On a theorem of 
M. Poincaré relating to the motion of a heavy solid: 
Edouard Husson, A new demonstration of this theorem 
is given.—On the application of the partial liquefaction cl 
air with a view to the complete separation of the air into 
pure oxygen and nitrogen: Georges Ctaude. Details are 
given of a system of fractional distillation of liquid air. 
From roo parts of air, about 14 parts of pure oxygen are 
obtained by the process originally described by the author. 
The improvements in the apparatus now described permit 
of a practically complete separation of the two gases.— 
The density of nitric oxide; the atomic weight of nitrogen - 
Pp. A. Guye and Ch. Davila. The nitric oxide used in 
these experiments was prepared by three methods, the action 
of mereury upon sulphurie acid containing nitrous fumes, 
the reduction of nitric acid by ferrous sulphate, and the 
decomposition of sodium nitrite by sulphuric acid in dilute 
solution. The gas was dried by sulphuric acid and phos- 
phoric anhydride, solidified in liquid air, and purified by 
fractional distiflation. ‘The mean density found was 1-3402 
grams per litre, practically identical with the value recently 
found by Gray—1-3402. This leads to a value for the 
atomic weight of nitrogen between the limits 14-006 and 
14-010, a confirmation of the number 14-009 found in 
previous researches.—The action of chloride of silicon on 
iron: Em. Vigouroux. Silicon chloride is decomposed by 
iron a little below a red heat. No lower chloride of silicon 
appears to be formed, the silicon set free forming an alloy 
with the iron containing about 20 per cent. of Si, corre- 
sponding fo the formation of the well known compound 
Fe,Si.—On the preparation of racemic amyl alcohol: P. 
Freundler and Ek. Damond. The alcohol is prepared by 
the interaction of trioxymethylene with the magnesium 
compound of secondary butyl bromide, details being given 
of the preeautions necessary to obtain a good yield.—The 
diffusion of barium and strontium in the sedimentary 
strata: I. Cotfot.—On the increase in the dry weight of 
green plants developed in the light, in the absence of 
carbon dioxide, in a soil to which amides have been 
added: Jules Lefevre. [t has been shown experimentally 
that the growth of green plants in a soil containing amides, 
and in the absence of carbon dioxide, is accompanied by 
a rapid inerease in the dry weight. The growth under 
these conditions is therefore real, and not merely a pheno- 
menon of hydration.—On the structure and evolution of 
Rhacodium cellare: VF. Guéguen.—On juglone: M. 
Brissemoret and R. Combes. Contrary to the usually 
accepted view, it is shown that juglone exists already 
formed in alt the green organs of the walnut (leaves, stem, 
nut). The method used for the extraction is given in 
detail.—Rheotropism in some hydroids and Bugula: Paul 
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Hallez. ~The influence of high altitudes on the 
nutrition: H. Guillemard and R. Moog. The observ- 
ations were carried out at Paris, at the Grand Mulets 
(3050 metres), and the summit of Mt. Blane (4810 metres), 
the changes in the urine being more specially examined. 
It was found that the effect of high altitudes on nutrition 
Was to produce a diminution of the oxidation processes, 
diminution of diuresis, and retention of the fixed elements. 
—The spleen and the biliary secretion: N. C. Paulesco. 
Experiments on dogs leads to the conclusion that the spleen 
exercises no apparent influence on the formation of bile. 
—Researches on the formation of haemoglobin in the 
embryo: L. Hugouneng and Albert Morel.—The aurora 
borealis of November 15 and the magnetic disturbances of 
November 12 and 15: Th. Moureaux. The appearance 
of the aurora corresponded to strong magnetic disturbances. 

Observations on atmospheric electricity in Grahamsland : 
J. Rey. 


general 


DIARY OF SOCIETIES. 


FRIDAY, Decemeber 1. 


Inscitution oF Civ. Enctneers, at 8.—An Installation for the Bacterial 
Treatment of Sewage, at Neath: W. L. Jenkins 


GEOLOGIST’ As.ociaTION, at 8.— Gas lia Daviesti_A New Antelope from 
the Norwich Crag of Bramerton: M. A. C. Hinton.—On Sections of the 
Holocene Alluvium of the Thames at Staines and Wargrave: A. S. 
Kennard and B. B. Woodward. 


AMIONDAY, DecemBeEr q. 


Rovat GeoGRaruica Society, at 8.30.—Exploration in the Abai Basin 
Abyssinia: H. Weld Blundell. 


Society of Cuemicat [Noustev. at 8.—Notes on Gutta Percha and 
Balata: Dr. W. A. Caspari—The Determination of Zinc in Zinc- 
Aluminium Alloys: Dr. R. Seligman and F. J. Willott.—Distilled Water 
Supply for “* Works ' J.ahoraiories: Dr. R. Seligman.—The Fstima- 
tion of Naphthalene in Coal Gas: C. J. Dickinson-Gair.—Salts of the 
Alkaloid Cinchonamine : B. F. Howard and F. Perry. 


Society or Arts, at 8.—The Measurement of High Frequency Currents 
and Electric Waves: Prof. J. A. Fleming, F.R.S. 


TUESDAY, DECEMBER 5. 


InsTITUTION OF CrvIL ENGINEERS, at 8.—Tbe Steam-Turbine: Hon. 
C, A. Parsons, C.B., F.R.S., and G. G. Stoney. 


WEDNESDAY, DecemsBer 6. 


GroLoGIcAaL Society, at 8.—The Physical History of the Great Pleistacene 
Lake of Portugal: Prof. E. Huil, F.R.S.—The Geological Structure of 
the Sgurr of Eigg: A. Harker, F.R.S.— the Buttermere and Ennerdale 
Granophyre: R. H. Rastall. 


Extomovocic 1t Soctety, at 8,—Descriptions of new Genera and Species 
of African Galerucidz and Halticida : M. Jacoby. 


Society or Arts, at 8.—The Manufacture of Sugar from British-grown 
Beet : Sigmund Stein. 


Society oF Pupric ANatysts, at 8.—The Reducing Action of 
Hydrogen, 11., The Estimation of Traces of Arsenic by the Marsh- 
Kerzelius Method, and the ‘Insensitiveness” of Zinc: A. C. Chapman 
and H. D. Law.—Note on the Removal of Arsenic from Hydrochloric 
Acid for Use in the Marsh-Berzelius Method: A. R. Ling and T. 
Rendle.—Note on Dutch Cheese: C. H. Crihb.—Improved Arrange- 
ment of Lenses for Reading Balance Graduations: G. 1. Holloway. 


THURSDAY, December 7. 


Rovat Society, at 4.30.—The Periodogram and its Optical Analogy ; 
with an Illustration from a Discussion of Observations of Sun spots : Prof. 
<A. Schuster, F.R.S.—(1) On a Property which holds good for all Group- 
ings of a Normal Distribution of Frequency for two Variables, with Appli- 
cations to the Study of Contingency-tables for the Inheritance of Un- 
measured Qualities; (2) On the Influence of Bias and of Personal 
Fquation in Statistics of Tll-defined Qualities: an Experimental Study : 
G. Udny Yule.—On the Inheritance of Coat-calour in Horses: C. C. 
Hurst.—-A_ Biometrical Study of Conjugation in Paramecium: Dr. 
Raymond Pearl.—On Mathematical Concepts of the Material World: 
A. N, Whitebead, F.R.S.—The Determination of the Osmotic Pressure 
of Solutions by the Measurement of their Vapour Pressures : The Earl of 
Berkeley and E. G. Hartley.—The Vertical Temperature Gradients on 
the West Coast of Scotland and at Oxshott, Surrey: W. H. Dines, F.R.S. 
—The Comhination of Hydrogen and Oxygen in contact with Hot 
Surfaces: Dr. W. A. Bone, F R.S., and R. V. Wheeler. 


SociETY oF ARTS, at 4.30.—The Partition of Bengal: Sir James A. 
Bourdillon, K.C.S.1. 


CuHEMmicaL Society, at 8.30.—The Constitution of Nitrites, Part 1., Two 
Varieties of Silver Nitrite: P. C. Ray and A. C. Ganguli.—-The Products 
of Heating Silver Nitrue: E Divers.—t:thyl Piperonylacetate: W. H. 
Perkin, Jun., and K. Robinson.—A Contribution to the Chemistry of 
Saccharin: F. D. Chattaway,—The Action of Heat on a- Hydrocarboxylic 
Acids, Part I].: H. R. Le Sneur.—Studies on Optically Active 
Carbimides, Part []., The Reactions between 1-Menthylcarbimide and 
Alcohols: R. H_ Pickard, W. O Littlebury, and A. Neville.— tbe 
Action of Ultra-violet Light on Moist and Dried Mixtures of Carhon 
Monoxide and Oxygen: S. Chadwick, J. E. Ramsbottom and D. L. 
Chapman. 
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Instirution oF Exrectricat Enciweers, at 8.—The Charing Cross 
Company‘s City of Londen Works: W. H. Patchell. 


Civit anD MecuanicaAt ENGINEERS SocteTy, at 8.—Concrete Mixers : 
Dr. J. S. Owens. 


Linnean Society, at 8—On the Etiology of Leprosy : Dr. Jonathan 
Hutchinson, F.R.S.—Some Notes on the Life history of Varcaritifera 
Panesene: A. W. Allen.—E-xhibitiow + Photographs of a Luxuriant 
Specimen of Shortia uniflora, in the Rock-garden of Mr. W. T. 
Hindmarsh, at Alnwick. 


FRIDAY, DECEMBER 8. 
Rovat AsTRONOMICAL SOCIETY, at 5. 


2 


Puystcat Society, at &. 


Maracorocicat Society, at 8.—(1) A Revision of the Species of Cyclo- 
stomatide and Liotiidz occurring inthe Persian Gulf and North Arabian 
Sea; (2) Description of Two Species of Marine Shells from Ceylon: 
J. Cosmo Melvill.—A Pteropod Alias: (2) C. Hedlev. (4) E. R. Sykes.— 
{1) Descriptions of Four new Species of Marine Shells from Ceylon 3 (2) 
Description of a new Species cf Physa from N.W. Australia: H, B. 
Preston.—Notes (1) on the Dates of Publication of J. D. Wilhelm 
Hartmann’s ‘‘ Erd- und Siisswasser-Gasteropoden,'' 8vo, St. Gallen, 1840 + 
(2) On Some ‘‘ Feeding Tracks" of Gastropods: (3) On Cement as a 
Slug-killer: B. B. Woodward. 
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The Principles of Heredity, with Some .|pplications. 
By G. A. Reid. Pp. xiti+359. (London: Chap- 
man and Hall, Ltd., 1905.) Price t2s. 6d. net. 

HE publication of this book marks an epoch in 
the history of the relation between medicine and 
biology, inasmuch as it is an embodiment of the 
recognition by medical men that they depend ulti- 
mately for a precise knowledge of nature on the 
professional biologist. who may or may not, at the 
same time, be a medical man. 

The book should be welcomed by doctors as con- 
taining, in the earlier chapters a straightforward 
though rather brief account of theories of organic 
evolution, and by biologists as giving a very full 
account of the medical aspect of these problems, and 
by both as an interesting collection, under the title of 
“The Principles of Heredity,’’ of a mass of informa- 
tion and ideas connected with that phenomenon. 

The reader may object to the antithesis between 
medicine and biology, but will, we hope, withdraw 
his objection when it is explained that all that is 


meant by it is the antithesis between applied and pure | 


biology. 

The recognition by medical men of the value to 
them of the information with which the biologist is 
able to supply them is unquestionably a good thing; 
yet it is a curious illustration of the fact that a new 
movement of opinion cannot stand isolated and alone, 
cannot be without consequences of one kind or 
another, that one result of the popularity of the 
cntente between the doctor and the biologist may 
prove harmful to biology, and through it perhaps 
ultimately to medicine. 

The danger is that the biologist, pure and simple, 
the man who works at his subject for the mere joy 
of investigation and discovery, may cease to exist. 
So many workers of this type are becoming applied 
biologists, whether they be sporozoologists devoting 
themselves to malaria, students of heredity to eugenics, 
or cvtologists to cancer. We do not, of course, com- 
plain of the application of biological knowledge; it is 
obviously fitting and right that as much use should be 
made cf it as possible. But we do complain loudly 
of the opinion that the application of such knowledge 
is, or should be, the ultimate goal of him who acquires 
it. Huxley strongly insisted on the fact that the fruits, 
useful to mankind, of the tree of natural knowledge 
fell unsought for and unexpected on the back of the 
head of some obscure worker under its shade, and 
never to him who worked there with outstretched 
palm. Dr. Reid says, p. 331, 


“Hitherto the nature of their training has tended to 
render medical men excessively conservative. Never- 
theless they have already assimilated and put to 
magnificent practical use one of the two great 
scientific achievements of the age—Dasteur's discovery 
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of the microbic origin of disease. The other great 
achievement, Darwin’s discovery of the adaptation of 
species to the environment through natural selection, 
has hardly been assimilated, and certainly put to no 
practical use as yet. Both these discoveries should 
have been made by medical men.** 


The fact that they were not is an illustration of the 
truth of Huxley’s words. 

Let it be emphasised again that we do not hold 
that the gradual desertion of biologists from the ranks 
of the pure to those of the applied is other than of 
the greatest service to mankind. But if this de- 
serlion means that the opinion that the natural 
goal of the young biologist is to obtain a_ posi- 
tion in applied biology will grow, it is a bad 
thing for science. So that even if it is only on 
the ground that the utilitarianism which may lead 
to the extinction of the pure biologist is a bad one, it 
is to be deplored. If we are going to be utilitarians 
let us at least be good ones, and let us recognise the 
demonstrable fact that the only way in which the 
knowledge and consequent control of nature can be 
acquired is by encouraging the existence of the type 
of man who works at his subject for its own sake. 
Let us have less of the talk about the profound 
significance of such and such a branch of investigation 
to the sociologist and the statesman and more of the 
frame of mind which finds expression in Bateson's 
words :—‘‘ We are asked sometimes, Is this new 
Iknowledge any use? That is a question with which 
we, here, have fortunately no direct concern. Our 
business in life is to find things out, and we do not 
look beyond.” 

With regard to this utilitarianism Dr. Reid appears 
to us to steer the right course in his book, except, 
perhaps, that he sails rather too near it when, pointing 
out that a classical education is inefficient and does 
not make us like the Greeks and Romans, he says, 


“the true modern representatives of the great Pagans 
are not to be found in college halls or country par- 
sonages, but in thinkers and workers like Darwin, 
Husley, Kelvin, Ceci! Rhodes, the strenuous men 
tile sulke WenGol: ayer tinvslia, 4 5 3 


Surely the patient inquiring spirit which prompts a 
man to devote himself to classics is the same as that 
in the heart of the true man of science. One of the 
greatest steps forward in the study of heredity itself 
was made by a monk. 

Dr. Reid's bool: is tolerably free from that looseness 
in the use of scientific terms which is common enough 
in purely scientific works, but which is simply ram- 
pant in books on popular science. 

The reader who wishes to familiarise himself with 
the subject of heredity should be very careful to dis- 
tinguish between the two meanings of the term re- 
gression, the one which is a purely biological pheno- 
menon and the other which is a purely statistical 
conception. With regard to the use of that much- 
abused word ‘‘law,’’ our author males a statement 
that at first sight seems to show that he has not 
thought very seriously about the meaning of that 
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word. But we do not believe our author wishes to he 
taken seriously here :— 

“Even if we postulate a Deity as the Originator 
of all things, yet the whole history of sctence, which 
is that of civilisation, proves that it 1s more profit- 
able to seek the explanation of natural phenomena in 
natural laws (His laws) than in infractions of them— 
in miracles.’’ (The italics ure mine.) 

We have one fault to find; in a work on the prin- 
ciples of heredity one would have expected a fuller 
discussion than is aetually given of biometric and 
Mendelian methods of dealing with that phenomenon : 
medical men reading the book will get a very meagre 
idea of the nature of the investigation being carried 
on and of the definite results already achieved by these 
two sets of workers. 

Dr. Reid does good service in dealing a blow at 
that teleology which is the curse of biological science 
by exposing the falsity of the old idea that the 
‘object "’ of bi-parental reproduction is to ensure a 
sufficient degree of variability in each generation 
for natural selection to operate upon. He cites as 
evidence for this Dr. Warren's work on Daphiita 
magna; but docs not refer to a more recent and more 
complete demonstration of the same truth by the 
same author in the case of Aphis, to be found in 
Biometrika, vol. i., p. 126. 

These, however, are trifles, and do not detract from 
the value of the book as a whole. AS DID: 


WE HE MAT ICUE VEC Meh S POR ANE RICAN. 
AVG UIEIGUE WAGTTRC TUN Sy, 

The Boston Colloquium, Lectures on Mathematics. 

By Edward Burr Van Vleck, Henry Seely White, 

and Frederick Shenstone Woods. Pp. xii+18s8. 


(New York: The Macmillan Company, 1905.) 
Price 2 dollars net. 
Lectures on the Calculus of Variations. By Dr. 


Oskar Bolza, 
versity Press, i904.) 


Pp. xvi+272. (Chicago: The Uni- 
Price 4 dollars net. 
MONG the many ways in which the American 
Mathematica] Society has endeavoured to 
popularise and develop the study of higher mathe- 
maties, not the least remarkable and useful is the 
practice of holding ‘colloquia’? in connection with 
the summer meetings at intervals of two or three 
sears. It had been felt that the mere reading of a 
long string of disconnected papers does not produce 
much lasting impression on the minds of the 
audience. On the other hand, even a short course 
of university lectures will often adequately cover a 
wide range of mathematical study. The society there- 
fore decided in iSy6 to arrange for courses of three 
to six two-hour lectures, each dealing with a sub- 
stantial part of mathematies. Four such colloquia 
have been held, at Buffalo in 1896, at Cambridge in 
igs, at Ithaca in 1901, und at Boston in 1903. .\t 
each of the first three two courses of leetures were 
given, and Prof. Oskar Bolza’s one aie 
Simplest Type of Problems in the Calculus of Vari- 
utions,’? given at the Ithaca colloquium of got, 
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forms the basis of one of the two volumes before us. 
The chapters nearly follow the historic order laid 
down in the introduction, which 1s also in close con- 
formity with a logical scquenee of treatment. The 
study of the first and second variations of an integral 
naturally leads to Weierstrass'’s examination of the 
conditions for a minimum and the distinction between 
a ‘* strong ’’ and a “* weak *’ minimum, a terminology 
introduced by Kneser. The next steps are repre- 
sented by Weierstrass’s theory of parameter represent- 
ation, Nneser’s general theory based on the properties 
of geodesies, and Hilbert’s existence-theorem. For 
Weierstrass’s work (much of which is contained in 
unpublished courses of lectures) the author has had 
recourse to his own notes of a course (by Weierstrass) 
which he attended in 1879, as well as to several other 
sets of lecture notes, including one on Prof. Schwarz’s 
lectures at Berlin on the same subject. 5 
At the next colloguium, held at Boston 


45 46 


in 


| September, 1903, three courses of lectures were given. 


The year marked the fiftieth anniversary of the 
appointment of Prof. John Monroe Van Vleck to the 
chair of mathematics at Wesleyan University, and it 
was fitting to the occasion that all the lecturers were 
Van Vieck’s pupils, one of them being his son. Prof. 
Henry 8. White, of North-Western University, is re- 


sponsible for the course of three lectures on ** Linear 
Systems of Curves on .\lgebraic Suriaces,’’ Prof, 
Frederick S. Woods, of the Massachusetts Institute 


oe 


of Technology, for three lectures on ‘* Forms of Nen- 
Euclidian Space,’”? and Prof. Edward B. Van Vleck, 
of Wesleyan University, for six lectures on ‘* Selected 
Topics in the Theory of Divergent Series and Con- 
tinued Fractions.’’ .\ bibliography of hterature on 
continued fractions cxtending over twenty pages eon- 
cludes the last named discourse. 

Long formule involving x and y are like little 
children—they ought to be ‘‘seen and not heard.” 
The success of these colloquia when originally de- 
livered must have been in some considerable measure 
due to the extent to which the authors have sueceeded 
in dealing with ideas and their symbolical represent- 
ations without giving tedious demonstrations in 
extenso,. 


INDUSTRIAL REFRIGERATION. 

Modern Refrigerating Machinery, its Construction, 
Methods of Working, and Industrial .lpplications. 
By Prof. H. Lorenz, .lmerican Practice in Re- 
frigeration, By TH. M. Haven and F. W. Dean. 
Pp. x+306. (New York: Wiley und Sons; 
London: Chapman and Hall, Ltd., 1905.) Price 
Ty Siena Xtal 

je is to be regretted that no treatise exists on this 

subject which contains an exhaustive investi- 
gation of the thermodynamical problems involved, and 
of the physical properties of the various gases used as 
media, with special reference to their practical appli- 
cation to refrigerating machinery. In works on 
thermodynamics, the matter is treated in general 
terms. The physical constants are found in scattered 
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tables, and even with such a well-known gas as 
carbon dioxide they have not been completely deter- 
mined. It has become more and more necessary for 
the engineer or manufacturer to be familiar with the 
scientific researches and theoretical considerations 
which lie at the base of his industry, and Germany 
has come to be looked upon as the leader in funda- 
mental work of this sort, but the ‘‘ Neuere Ithl- 
maschinen '’ of Prof. Lorenz males no pretence to be 
of this comprehensive character. While refrigerating 
machinery is sufficiently simple, the principles on 
which it is based are not so easy of comprehension to 
the working engineers and business men who use it 
industrially. .\s a handbook for men of this class 
and as a résumé of the subject, this manual has long 
been known in Germany and on the Continent. 
Various editions have been published as a volume of 
the ‘*‘ Technische Handbibliothek,’? and the present 
translation under the title of ‘*‘ Modern Refrigerating 
Machinery ’’ is [rom the edition of 1gor. 

No space is taken up by a historical introduction, 
but after some pages of an elementary character on the 
principles of heat there follows a chapter on *‘ Methods 
of Cold Production,’ which gives a well arranged and 
concise description of the manner in which refrigera- 
tion is produced by different methods and of the 
energy required. ‘The chapter on compressors treats 
chiefly of the important details of the machines, and 
wisely does not touch upon matters which belong more 
properly to generie and not to special machine design, 
and has some instructive indicator diagrams. The 
chapters which follow deal with condensers 
evaporators, the cooling of liquids and air, and the 
manufacture of ice. They describe clearly the chief 
features of the matter under discussion, and do not 
enter upon general descriptions from which it is diffi- 
cult to decipher the essential points. The pages de- 
voted to very low temperatures, written four years 
ago, have now become merely of historical interest. 
The final chapter, on the performance of refrigerating 
machines, or, as the translator calls it, ‘‘ The Yield of 
Cooling Machines,’’ contains the only higher mathe- 
maties in the book, which contrast rather strangely 
with some of the simple definitions at the beginning. 
The translation is poor. The German original is 
closely followed. Such sentences as “ tightness to- 
wards gases requires, besides faultless material, a> 
small a number as possible of tubulures and stuffing 
boxes ” are not very clear to an English mechanic, 
nor does the constant use of italics for the more im- 
portant words add to the attractiveness of the pages. 
The illustrations are numerous and excellent, and the 
cuts are superior to those in the German edition. 

In the same volume, though the pages are numbered 
consecutively, is a separate work on ‘ American Prac- 
tice in Refrigeration.’? [It contains some admirable 
illustrations and useful data in regard to the con- 
struction of cold storage rooms, but it is not quite 
apparent what purpose the \merican authors could 
have in view in reprinting tables from such well-known 
beoks as those of Siebel and Wallis-Tavler. 

(C,, Jah, 1es 
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The Geography of New Zealand. By P. Marshall. 
Pp. x+4or. (Christchurch, N.Z., and London: 
Whitcombe and Tombs, Ltd., n.d.) 

Tue author claims to have written ‘‘ according to 
the spirit of the New Geography,’’ to give due con- 
sideration to the influence that the relief of the land 
has upon the cireulation of the atmosphere, the 
climate, the distribution of flora and fauna, and the 
settlement of population; he explains that the latter 
is influenced considerably by the distribution of 
mineral deposits, while the nature of the industries 
affects the commerce of the country and shapes its 
political institutions. 

The work is for this purpose divided into three 
parts, under the headings (1) historical, (2) physical, 
(3) political and commercial. Vhere is a valuable 
introduction by Prof. Gregory, and an important 
chapter on geysers by the same writer, in which, how- 
ever, he erroneously alludes to Strokur as being still 
an active geyser, whereas it ceased to erupt in 1895. 
The chapter on earthquakes by Mr. G. Hogben de- 
serves special mention; the several kinds of earth 
movements and their registration by the seismograph 
are described. Of special interest to all lovers of 
Ajo te Roa the unscientific reader welll “Gis tile 
geographical student—are the chapter on the Maoris, 
by Mr. .\. Hamilton, and the descriptions of yarious 
unique natural beauties. 

At times the style is very explanatory and the 
matter original. Occasionally the author’s meaning 
is somewhat vague, as when he writes :—‘‘ the high 
mountainous land here reaches the sea, and is in faet 
truncated by it.”? But on the whole the information 
given is accurate and concise, and the arrangement 
throughout careful. 

\s stated in the preface, the book is not merely 
the result of the author’s and his contributors’ per- 
sonal observation, but is a collection of facts and 
figures from the previous writings of acknowledged 
authorities on the islands of which it treats. The 
letterpress is profusely illustrated with maps, repro- 
ductions of photographs, sketches, and old prints. 
These are all interesting, and many of the sketch- 
maps serve well to illustrate the text. 

NEG.) By 


Wild Wings; -idventures of a Camera-Hunter among 
the Larger Wild Birds of North .tmerica on Seca 
and Land. By H. kk. Job. Pp. xxv+341; illus- 
trated. (London: .\. Constable and Co., Ltd.; 
Boston and New York: Houghton, Mifflin and Co., 
tgo5.) Price ios. 6d. net. 

Despite its somewhat pedantic title, this book is 

much above the average of works of the same genera] 

nature, and deserves a wide circulation, if only on 
account of the earnest plea made by its author that 
the camera may, at least to some extent, be sub- 
the shot-gun in our intercourse with 
birds. In this laudable endeavour he is supported by 
the President of the United States, who, after stating 


as 


| that wild-game shooting, under proper restrictions 


and regulations, must be considered legitimate so 
long as we breed domesticated animals for slaughter, 
observes that ‘‘ there is altogether too much shooting, 
and if we can only get the camera in place of the 
gun and have the sportsman sunk somewhat in the 
naturalist and lover of wild things, the next gener- 
ation will see an immense change for the better in 
the life of our woods and waters.” 

The special feature of Mr. Job's bool is undoubtedly 
farmed by the illustrations, all of which, we are told, 
are reproductions—and very excellent ones—of photo- 
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graphs taken by the author himself. In a country 
of the size and extent of America, with climates 
ranging from the arctic to the tropical, and with 
Jarge tracts of more or less untrodden wastes, the 
bird-lover and photographer has, of course, vastly 
greater opportunities (especially among the larger 
species, to which the author has confined his atten- 
tion) than his brother in our own islands, and it 
must be confessed that these opportunities have not 
been neglected, for a more delightful book, both as 
regards text and illustrations, it would be difficult to 
produce. 

The breeding colonies of brown pelicans of New 
England must form a really marvellous sight. On 
the occasion of the first visit of the author and his 
party, the boat was run ashore without alarming the 
birds. ‘t Then,’’ writes the narrator, ‘* we stood up 
and shouted, but hardly a bird rose. There they sat 
upon their nests, hundreds and thousands of them, 
many within forty or fifty fect, solemnly gazing at 
us. It was not until we sprang out upon the shore 
that there was any considerable flight, and even then 
we noticed that it oceurred only within a radius of 
fifty or sixty feet, the rest of the colony remaining 
on their nests apparently in perfect unconcern.”’ 
Time after time the colony has been raided by feather 
and egg hunters, but it is satisfactory to learn that 
Pelican Island has recently been made by President 
Roosevelt a Government reserve for wild birds. 

Not less interesting is the author's account of the 
colonies of white ibises and Louisiana herons in the 
Cape Sable wilderness, this being followed by a 
fascinating description, with equally fascinating 
photographs, of the colonies of sooty terns and 
noddies on ‘‘ Lonely Bird Key,’’ in the Dry Tortugas 
group, far out in the Gulf of Mexico. But if we were 
to cite even a tenth of the passages to which we 
should like to refer, editorial limits would be far 
exceeded, and in bringing this brief notice of an 
admirable bird-book to a close we cannot do better 
than advise our readers to get copies for themselves. 


Instruction tn Photography. jy Sie NW, ole NY 
Abney. Eleventh edition, revised. Pp. 676. (Lon- 
don: Iliffe and Sons, Ltd., 1905.) Price 7s. od. 


este 


Tuis work, which for many years has held the premier 
position among English text-books of photography, 
is to a peculiar extent the record of the author’s own 
experiments and investigations, and in the new edition 
much new matter on the subject of colour photo- 
eraphy has been added, the product of the attention 
which Sir W. de W. Abney has devoted to that 
branch of photography for some years. In other 
sections of the bool it may be noted that the descrip- 
tions of lenses are brought up to date, while the 
chapter on sensitometry includes a description of Mr. 
Chapman Jones’s plate tester. An entirely new 
chapter has been added to the book entitled ‘ The 
Failure of a Photographic Law,’’ and including the 
well known experiments made by the author upon 
the effect of intermittent exposures and upon the 
failure of the reciprocity law. Here also will be found 
an interesting discussion of the effect of temperature 
upon the sensitiveness of plates, while the last part 
of the chapter is devoted to an account of the author’s 
researches upon the effect of different monochromatic 
lights upon a plate. The book has been entirely 
reset, larger type being emploved throughout and 
the printing generally improved. No alteration has 
been made in the theoretical views set forth, and the 
silver sub-bromide theory of the latent image is 
-adopted in its entirety. (En 1B, IK. Wie 
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La Bobine @Induction. By H. Armagnat. Pp. 228. 
(Paris: Gauthier-Villars, 1905.) Price 5 francs. 
In this book a very interesting account is given of 
the induction coil in its theoretical and practical 
aspects. The electromagnetic problems involved are 
clearly stated, and the various factors which stand in 
the way of a complete mathematical theory are con- 
sidered in some detail. The effects of sparking at 
the interruptor, the parts played by the iron core, by 
the secondary capacity, &c., are caretully examined 
and methods of experimental investigation are illus- 
trated. The differences between mechanical and elec- 
trolytic interruptors are discussed, and the more 
purely theoretical part of the bools concludes with a 
chapter on the power and output of a coil and of the 
factors upon which these depend. The methods of 
measuring the electromagnetic constants of a coil are 
indicated, as are the most common sources of break- 
down, how they may be detected, and how in some 

cases remedied. 

In the description of the practical construction of 
coils which follows, the different methods of winding, 
insulation, &c., are described in detail, and the relative 
dimensions of the various parts of coils of standard 
makes are given. The particular features of different 
types of interruptors, mechanical and electrolytic, upon 
which efficient working depends are stated clearly 
(although the action of the commonest mechanical 
interruptor is not quite so simple as it is made to 
appear, and might perhaps have been described in 
greater detail in a book of this kind). 

The principles of the action of several special forms, 
such as Tesla’s, of induction apparatus used in prac- 
tice are given in outline, and a final chapter is devoted 
to a description of the various uses of induction coils. 
The range of this chapter is perhaps indicated when 
it is said that it includes the discussion of such ques- 
tions as the ignition apparatus of explosion-engines 
and the production of ozone. 

A very useful bibliography, in which the references 
are in most cases accompanied by short abstracts, 
completes an excellent book. 


Handbook of Metallurgy. By Prof. Carl Schnabel, 
Translated by Prof. Henry Louis. Second Edition, 
Vol. i. Copper—Lead—Silver—Gold. Pp. xx+ 
1123. (London: Macmillan and Co., Ltd., 1905.) 
Price 255, nety 


Tuis volume is a translation of the second German 
edition which appeared in 1902. Prot. Schnabel has 
found it necessary to increase the Jength of the book 
considerably, the translation being 214 pages longer 
than that of the first edition. A number of new fur- 
naces and other appliances are described, and in par- 
ticular the account of the extraction of copper by 
electro-metallurgical methods has undergone great 
expansion. The older metallurgical methods are pur- 
posely dwelt on by the author, who gives as his reason 
that a knowledge of the development of metallurgy 
stimulates inventive genius. It is equally certain 
that the inclusion of the descriptions of out-of-date 
methods helps to make books bulky. 

The merits and defects of the book remain much 
the same as in the first edition. It contains a mass 
of detailed information as to the dimensions of appli- 
ances in use at particular works, the analyses of 
products, and the like, but the discussion of the 
principles underlying the practice is generally less 
thorough. This is as much as to say that the book is 
‘‘ practical.”’? Prof. Louis is to be congratulated on 
the translation, which makes a valuable work ayail- 
able to British students. 
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[The Editor does not hold himself responsible for opintons 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NatuRE. 
No notice is taken of anonymous communications.]| 


The Second Law of Thermodynamics. 


Tue point which Mr. Browne (p. 102) raises is covered 
by Voigt (‘‘ Thermodynamik,’’ vol. ii, § 69, pp. 209 
et seq.). Ordinary diffusion of two gases at equal pressure 
and temperature is an irreversible process involving loss 
of available energy, but when the diffusion takes place 
through porous membranes this available energy can be 
utilised in a greater or less degree in the form of work, 
and this is the case in Mr. Browne’s experiment. By 
introducing the conception of ‘‘ semi-permeable partitions, ”’ 
Voigt obtains a reversible method of mixing or separating 
gases. In this case the partial pressure of the mixture is 
equal to the sum of the partial pressures of the components. 
In ordinary diffusion the volume of the mixture is equal 
to the sum of the volumes of the components. The work 
of expansion from the former to the latter final state can 
be utilised if a reversible transformation is employed. It 
is lost in the case of ordinary diffusion. An equal amount 
of work must, however, be supplied from without to 
separate the gases. The results are fully in accordance 
with the second law. G. H. Bryan. 


Mr. M. A. Browne's letter (p. 102) raises an interesting 
and difficult question which at some period of his career 
must be faced by every student attempting to grasp for 
himself the significance of the second law of thermo- 
dynamics. As I, with difficulty and without much help 
from the text-books, extricated myself from a_ similar 
dilemma, perhaps the steps in the train of reasoning which 
helped me miay interest others. 

There is no need to take the complicated case chosen by 
Mr. Browne of the diffusion of hydrogen and nitrogen 
through a palladium septum. A precisely analogous 
difficulty exists in the simpler case of an ordinary cylinder 
of compressed gas doing external work on expansion either 
at the expense of its own heat or of the heat of uniform 
temperature of its environment. The gas expands and does 
an amount of external work W, while the equivalent H 
units af heat flow into the gas from the surroundings, so 
that the result of the process is that H units of heat at 
the uniform temperature of the surroundings have been 
quantitatively converted into external work. This is, no 
doubt, contrary to many of the earlier statements of the 
second law. 

The test, of course, is to compress back the gas into 
the cylinder, when at least W units of work have to be 
converted back into heat during the process. Moreover, 
this must be done whether or not the gas did work on 
expansion. Although a gas expands frecly into a vacuum, 
doing no work, and, as Joule has shown, experiencing no 
appreciable change of total energy in the process, to get it 
back again into the cylinder, at least W units of work must 
be converted into heat. 1! know of no better way of intro- 
ducing thermodynamical considerations to the chemical 
student than by commencing with the concrete case of a 
gas evlinder. The extension of the same considerations to 
all processes naturally occurring, the flow of heat from a 
hot to a cold body, the diffusion of gases through septa, 
the change of one allotropic form of element into another, 
all follow as illustrations of the ‘‘ majestic’? and 
“universal '’ law that that mysterious something which is 
not energy, but an abstraction of energy—its availability for 
work—tends always to a minimum, or, as others have it, 
the entropy increases. The student passes his examin- 
ation, no doubt, but if he is a philosopher he may prefer 
to meet his difficulties singly, and not have them ‘ con- 
centrated in a phrase.’’ It is possible that he may like to 
think sometimes of a gas as expanding, because it is its 
nature to. The reason is easily understood on mechanical 
or kinetic considerations. But the attempt to replace these 
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considerations by the two ex cathedra statements—(1) the 
entropy of a gas increases during increase of volume, 
(2) the entropy of the universe tends to increase—and to 
deduce from them the direction of natural tendency in the 
case of a gas changing in volume, seems to the writer to 
involve the thermodynamical equivalent of the fallacy of 
‘“ putting the cart before the horse.’? We cannot escape 
mechanical and molecular considerations. 


The University, Glasgow. F. Soppy. 


Atomic Disintegration and the Distribution of the 
Elements. 


Wirn reference to the association of uranium and 
radium, would you permit me to put on record a point that 
must have cecurred to many, though possibly not to some, 
of those who are speculating so brilliantly about uranium 
und its disintegration products. I refer to the extra- 
ordinary conjunction in nature between silver and lead. 
‘This conjunction is so frequent that it can hardly be casual. 
A lead mine is a silver mine and a silver mine a lead 
mine all the world over, and yet the chemical attraction 
between silver and lead is slight, and the two metals are 
not sufficiently common to concur by chance. It is to be 
noted also that the concurrence, if the word may be used 
in this sense, is usnally of the order of ounces for silver 
and tons for lead, and that the atomic weight of lead is 207 
and of silver 108. Hence there appears to be some ground 
for the suspicion that silver is a disintegration product of 
lead. - Lead also happens to present special facilities for 
experiment to test this surmise. It is cheap, and it is a 
comparatively inexpensive matter to free ten tons of lead 
from all traces of silver by the usual crystallising process, 
and then put it aside for ten years and test again for 
silver by the same process. 

There are several other curious groupings of elements in 
nature that seem to be worthy of consideration from the 
transmutation point of view. One of these is the frequent 
concurrence of copper and gold. In the Great Cobar 
copper mine in New South Wales the gold occurs in the 
ratio of about four ounces to the ton of copper. Such con- 
junctions as gold and quartz are, of course, easily ex- 
plained by chemistry and coincidence, and chemical forces 
also sufficiently explain the concurrence of sulphur with 
silver and lead, but the giant deposits of silver, lead, and 
zinc, with smaller quantities of copper and still smaller 
quantities of gold at Broken Mill, in Australia, to sav 
nothing of similar vast deposits in many other countries, 
can hardly be due entirely to chemical and casual forces. 
Anyone interested in the subject will find much statistical 
and other information in the annual report of the Broken 
Hill Proprietary Company. This document affords con- 
siderable food for reflection, and a visit to the mine itself 
is absolutely awe-inspiring. Walking through galleries of 
glittering grey crystals of silver, lead, and zinc sulphide— 
solid ore—for 300 feet across the lode, which is a mile or 
more in length and of unknown depth, is one of the experi- 
ences of a lifetime. Donatp Murray. 

3 Lombard Court, London, E.C., November 30. 


Zoology at the British Association. 


In your account, under the above heading, of the pro- 
ceedings of Section D of the British Association at 
Johannesburg, you state (p. 40) that in my paper on 
Cephalodiscus I ‘‘ gaye a preliminary account of the new 
species discovered in African seas by Dr. Gilchrist.’ 

1 shall be obliged if you will allow me to say that my 
communication to Section D consisted of an abstract of 
the results which were published, last July, in my report 
on “The Pterobranchia of the Siboga Expedition,’’ and 
that it did not include any account of Dr. Gilchrist’s 
specimens of Cephalodiscus. S. F. Harmer. 

King’s College, Cambridge, November 14. 


[Our contributor was unfortunately engaged in the 
committee room during Dr. Harmer’s introductory remarks, 
and this led to the misunderstanding to which Dr. Harmer 
directs attention.—Epitor.] 
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THE THOROUGHBRED HORSE. 


“HE re-discovery of the so-called Equus 
qwalskit, or Mongolian wild pony, has during 

the last few years awakened renewed interest in the 
puzzling question of the origin and ancestry of our 
domestieated breeds of horses and their relations to 
their wild or semi-wild representatives, and workers 
on both sides of the Atlantic have been doing their 
best, with results more or less satisfactory (at least 
to themselves), to solve the problem. The subject, 
like an apparently impregnable fortress, has been 
attacked from several sides at onee, in the hope that 
if one plan fails another may suceeed; and while one 
worker has endeavoured to solve the mystery by the 
>tudy of apparently vestigial struetures, a second relies 
on cross-breeding, while a third believes that external 
charaeteristics are alone sufficient to decide the ques- 
tion. Prof. Ridgeway, on the other hand, has 
primarily attacked the problem from the point of view 
of the historian and the archeologist, and it must be 
acknowledged that naturalists owe him a large debt 


Fic. 1.—Norwegian ponies, as examples of the typical dun type of the horse. 
Frum Ridgeway's ‘‘ The Vhoroughbred Horse,” 


of gratitude for bringing into prominence lines of 
evidenee with which, from the very nature of the case, 
they are unfamiliar. .\pparently, however, the author 
svon diseovered that salvation was not to be found 
from archeological investigations alone, and that it 
was essential for him to enter in some detail into the 
natural history of Equus caballts and its allies. To 
one who has thus been compelled by foree of circum- 
stances to enter on paths of study other than his 
own, tender treatment should be accorded by the 
critic, and especially should this be so in the present 
instance, when the author has called to his assist- 
anee at least two naturalists who have specially 
studied the Equidie. 

As regards the two introductory chapters on the 
horse family in general, a very large proportion has 
little or no bearing on the subject, and might 
advantageously have been omitted. As it stands, it 


1 “The Origin and Influence of the Thoroughbred Horse." By W. 
Ridgeway. Cambridge Biological Series. Pp. xvi+-535; illustrated. 
(Cambridge : The University Press, 1905.) Price 12s. 6:7. net. 
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is to a great extent inaceurate and misleading. If, 
for instanee, the list of existing Equidz on p. 12 be 
compared with the descriptions of species and races 


‘Jater on, numerous discrepancies will be found. As 


an example we may refer to the mention of the 
chigetai, or dzeggetai (Equus hemionus), and of the 
kiang (£, hemionus kiang) on pp. 44 and 45, and 
the complete omission of the former on p. 12, where 
the latter is quoted as E. kiang. The difference 


' between species and subspecies is, however, a great 


stumbling block to the author, as may be inferred 
from p. 61, where it is stated that ‘‘ eertain zebras 
have been made into subspecies by some, though 
there is no evidenee that they are more than local 
races,’’ and we are left in pleasing uncertainty 
whether the wild Mongolian pony is a species by 
itself or a raee of Equus caballus. In connection 
with this part of the subject, the omission of any 
reference to the present writer’s latest paper (1904) 
on wild asses, when his earlier ones are quoted, is 
noticeable, as is also the statement (p. 143) that he 
has sought to establish a relation between the ponies 
of Java and Sulu and &£, siva- 
leusis. Perhaps too much is also 
made of the expression ‘‘an 
Indian domesticated horse’ in 
referenee to a certain skull (pp. 
1539 and 470) in the British 
Museum, which probably belonged 
to an imported animal. Strong 
exception must be taken to certain 
statements, even if they be quota- 


tions, connected with fossil 
Equida. Jt may or may not, for 
instance, be admitted that the 


horses of Asia and Europe have 
an American ancestry; but to state 
(p. 10) that Equus stenonis, the 
varliest European fossil horse, was 


one of the earlier immigrants, 
and that while this species 
“was extending its range into 
Europe and Africa, two others, 
E. sivalensis and E,  namadi- 
cus, were finding their way 


into India,” is neither more nor 
less than nonsense, more especi- 
ally since the Indian E. sivalensis 
is at least as old, if not older 
than any known American true 
horse ! 

It ts time, however, 
into consideration the author’s 
views as to the chief existing types of horses, 
which appear to be as follows :—First of all we have 
the ‘* typical horse,” that is to say, Equus caballus 
typicus, which we presume must be taken to be the 
ordinary Seandinavian pony (Fig. 1), although the 


to take 


' author does not commit himself upon this point; 


secondly, the Celtie pony (£. ¢. celticus) of leeland, 
the Hebrides, and other parts of north-western 
Europe; thirdly, the tarpan and Mongolian wild pony, 
whieh we may agree to call provisionally E. c. prse- 
walskii; and fourthly, the Barb, Arab, and thorough- 
bred stock, for whieh the author proposes the name 
E. c. libyeus. <All the first three appear to be eloscly 
allied, and are typically small animals with large 
heads, short manes, and tails often imperfectly haired 
at the base, while their general colour is dun with 
black points. In temper they appear to be intraet- 
able, and when first domesticated they seem to have 
been broken to harness instead of for riding, and to 
have been controlled with the bit. The Norwegian 
pony is believed to have considerable intermixture of 
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southern blood, and if we allow for this it may be 
asked whether there is sufficient justification for 
separating the ‘* Celtie pony ’’ as a distinct race, and 
whether both do not consequently come under the 
designation of E. caballus typicus. If he be right in 
identifying the original unaltered tarpan with the 
Mongolian wild pony (prsewalskii), the author ha» 
done good serviee, as he certainly has in pointing 
out that the mouse-colour of the tarpan in the Moscow 
Museum is a sign of hybridism. Whether prsewalskit 
might not also be included under the name of F. c. 
typicus is another question that may be left open. 

Turning to the author's fourth type—the Barb, 
Arab, and thoroughbred—we find this standing out 
in marked contrast to all the above, so that in any 
ease we have two main groups of domesticated 
horses. The Barb type, as it may be called for 
brevity, is a larger horse than the dun northern type, 
with a more delicate, although long, head, prominent 
nostrils, curiously sinuous profile, full and profuse 
mane and tail, a colour which appears to be typically 
bay, relieved frequently by a white star on the fore- 
head and one or more white “ stockings.’’ The 
oceurrence of a depression in front of the eye-soeket 
(whether a remnant of the ancestral face-gland, or, as 
some suppose, a point for museular attachment is 
immaterial) in the skull is admitted as a characteristic 
of this type. From their large size these horses were 
from the first used for riding, while their gentle dis- 
position led to their being dominated by a nose-band 
instead of a bit. All the dark-coloured horses of 
Europe, notably the Shire horse, are believed to have 
a more or less strong infusion of Barb or .Arab blood, 
which is, however, most predominant in the thorough- 
bred. 

In thus dividing domesticated horses into two main 
types, the northern dun and the larger southern bay, 
Prof. Ridgeway will, we think, command the consent 
of most naturalists. Whether, however, he is right 
in regarding the full mane and tail of the Barb type 
as an original feature and not one largely due to 
domestication may be an open question. Doubt may 
be also legitimately entertained as to whether he is 
justified in making North Africa the birthplace of the 
bay type. In the first place, there arises a suspicion 
that he has been biased by a former theory (now 
happily abandoned) that the Barb type is the de- 
seendant of the Somali zebra (Equus  grevyi). 
Putting, however, this aside, it may be pointed out 
that the author does not appear to give sufficient 
weight to the fact that true wild horses are utterly 
unknown in Ethiopian Africa, and that northern 
Africa is but a small outlying part of the Holarctic 
region, the fauna of which is to a great extent 
identical with that of southern Europe and western 
Asia. On these grounds, although we may admit 
that the true Barb was the earliest representative of 
the bay type to be domesticated, it scems extremely 
improbable that the ancestral, and now extinet, form 
of this race was confined to North Africa, while it is 
much more likely that it ranged over a large extent 
of south-western Asia in prehistorie times. 

To follow the author in his extremely interesting 
survey of the spread and modification of the domesti- 
cated horse during historic times is unfortunately 
quite impossible within the limits of our available 
space, and we can only say that it will repay careful 
reading. The early existence of the Barb type is 
indicated by a figure of a Libyan woman riding one 
of these horses, taken from a vase dating between 
664 B.c. and 570 B.C. 

In eonelusion, the present reviewer, who has heen 
so largely quoted (and by no means in an altogether 
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friendly spirit) throughout the work, may perhaps be 
permitted a few lines in which to explain his own 
views on certain points. In the first place, he is 
atfirmed to have definitely assigned India as the birth- 
place of the bay or Barb type; but reference to the 


original article (Knowledge and Scientific News, 
August, 1g04, p. 174) will show that he merely 


suggested the derivation of the ‘*‘ thoroughbred and 
castern breeds generally . . . from an extinct Indian 
species, FE, sivalensis."’ It iy true that the expression 
‘eastern breeds generally’ is somewhat too ex- 
tensive, but it was meant to apply primarily to Turks 
and Arabs; while as to E. sivalensis, the writer would 
be the last to suggest that its range was limited to 
India, and that it might not have had a wide dis- 
tribution in Asia. In assigning the origin of the 
Barb type to this or an allicd fossil species rather 
than to the European FE. stenonis, whieh Itkewise 
presents a pre-orbital depression in the skull, the 
reviewer was influenced by the fact that the latter is 
definitely known to have been sueceeded in the pre- 
historic and Pleistocene deposits of north-west Europe 
by horses which lacls that feature. Moreover, if, as 
Prof. Ridgeway urges, the northern dun and the 
southern and eastern bay types are essentially distinet, 
what is more likely than that they should have been 
respectively derived from Pliocene types of which one 
is northern and the other eastern and _ possibly 
southern? As regards the main thesis—the existence 
of the two aforesaid main distinet types of domesti- 
cated horses—the reviewer is in perfect accord with 
the author of the worl before him. IS Ibo 


SUR Yo So IEIRIDON ES SUS IDIBTRSOUN,, EAURING, TE. lies 
N Thursday, November 23, in his scventy-seventh 
year, this distinguished man passed quietly to 
his rest after a protracted iflness of some months. 
His death removes from the University of Oxford 
one of its greatest personalities, whilst biological 
science, especially those branches immediately 
associated with medicinc—physiology and pathology— 
has suffered an irreparable loss. The remarkable 
tribute contained in the British Medical Journal issued 
on Deeember 2 shows the extent to whieh those who 
are now working at these subjeets honoured and 
reverenced him as their master. 

He was born at Jesmond, Northumberland, in 
December, 1828, being connected on both his father's 
and his mother’s side with men of great distinction ; 
the details of his ancestry are eited in Mr, Francis 
Galton’s hereditary notes as one instance of those 
lamily histories which show extraordinary mental 
capacity or remarkable achievement distributed along 
the ancestral line. He was never at a public school, 
but was educated at home in that border county 
which he always loved, and throughout his life he 
manifested a special delight in sunlight, stretches of 
wild moor, mountain streams, rocks, heather, wild 
flowers, and wild birds. His powers of observation 
and the interest with which he regarded all natural 
objects were such that he might have become a 
great naturalist, but his bent was evidently towards 
medicine, and his parents, relinquishing their own 
bias for the legal profession, sent him to Edinburgh 
for a course of medical training. Goodsir and 
Hughes Bennett were then the professors of anatomy 
and physiology, and the latter scems to have exercised 
great influence on the future physiologist, turning his 
thoughts to cells and their living processes. 

He soon showed some of those charaeteristies which 
stamp indelibly the scientific work of his life. Thus, 
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an entry in the minutes of the students’ scientific 
meetings (Royal Medical Society) of 1850. states 
that a dissertation was read by John Scott Sanderson, 
of Newcastle, on vegetable irritability, and his first 
publication in the Edinburgh Monthly Journal of 
Medicine, 1851, was a criticism of the views held at 
the time as to the metamorphosis of the coloured 
blood corpuscles, founded on numerous  experi- 
ments and observations made by himself. After his 
graduation in medicine he left Edinburgh and went 
in i851 to Paris in order to study chemical methods 
under Wurtz. Associated with him were several 
Edinburgh student friends, including Marcet and 
Pavy; he was soon attracted by the fame of Claude 
Bernard, whose demonstrations he attended, and by 
whom he was introduced to Magendie. On his return 
to England in 1853 Burdon-Sanderson married Miss 
Herschell (whose brother subsequently became Lord 
Chancellor), and set up in London as a practising 
physician, being also attached to St. Mary’s Hospital 
as medical registrar. His wide knowledge and great 
capacity were immediately recognised, and he was 
made lecturer in botany and afterwards in medical 
jurisprudence at the medical school of this hospital. 
An opportunity for the display of his powers on a 
larger scale came in 1856, when he was appointed 


Medical Officer of Health for Paddington. This office | 


he retained for cleven years, during the last seven 
of which he held, in addition, the responsible position 
of Inspector in the Medical Department of the Privy 
Council, where he became closely associated with one 
who became his great friend, the late Sir John Simon. 

From 1870 his work became more and more 
identified with cxperimental investigation along 
physiological lines, his aim being the more exact 
study of the reactions of the body tissues in health 
and in disease. Pathological inquirics were, in his 
judgment, to be conducted in the spirit, and by the 
experimental methods, which obtained abroad in con- 
nection with physiology, and which he had followed 
for two years under Claude Bernard. It is the 
practical application of this physiological view which 
gives his pathological work such transcendent im- 
portance, for in the ’seventies he was the only English 
pathologist who dealt with the subject in a way which 
is in accordance with modern methods. A most 
Important outcome of this endeavour to investigate 
disease by the use of cxperimental and_ strictly 
scientific methods was the bringing over of Dr. Klein 
to this country. 

As assistant professor to Dr. Sharpey in University 
College, London, from 1870 to 1874, and still, more 
as full Jodrell professor of physiology from 1874 to 
1882, he exercised a profound influence upon the 
advance of medical science. One important aspect 
of this infiuence is the revolution which has been 
effected in the methods of teaching physiology; this 
was inaugurated by his organisation of Class worls for 
practical physiological chemistry and for carrying 
out simple experiments upon excitable tissues, muscle, 
nerve, &c. Such practical work, now a conspicuous 
feature of all academic physiological teaching, was 
initiated by Burdon-Sanderson, who insisted on its 
importance, not merely for its obvious educational 
utility in implanting a knowledge of fact and method, 
but still more for its value as a means of cultivating 
powers of observation and inference. 

In 1852 he acceded to an urgent request that he 
should come to Oxford as the first Waynflete pro- 
fessor of physiology. He decided on this course 
because he believed that it was for the highest 
interests of medical education, the medical profes- 
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sion, and the public, that the University of Oxford 
should regain the great position which she once held 
in regard to medicine. .\s professor of physiology for 
twelve years, and then as Regius professor of 
medicine for nine years, he laboured consistently for 
this end, and, as his life drew to its close, he had the 
supreme satisfaction of realising that the end had been 
practically attained. Departments of human 
anatomy, physiology, and’ pathology, — efficiently 
equipped and under competent professors, form the 


| material witness of this achicvement, but the students 


who have passed through the scientific medical course 
at Oxford furnish still more cogent evidence of the 
great resuscitation which he has brought about; for 
Oxford this is his enduring monument. 

Sir John Burdon-Sanderson was so distinguished 
as a scientific man, and conducted important investi- 
gations in so many branches of medical science, 
that it is possible in the space of this memoir to 
make only a brief reference to the most conspicuous 
of his researches. As regards the whole of his 
physiological and pathological work, extending over 
a period of nearly fifty years, certain features stand 
out prominently. His adoption throughout of experi- 
ment as the only fruitful method; his belief that * no 
real advanee could be made until it became possible 
to investigate the phenomena by methods approach- 
ing more or less closely to those of the physicist in 
exactitude ’; his constant anxiety that attention 
should be focused upon the processes which are 
observed in living tissues, whether normally present 
in health or modified in disease; and finally his 
conviction that all such processes, observed either in 
isolated tissues or in particular organs of the body, 
are to be regarded as cxhibited because they are 
inexorably linked with the interests of the whole 
organism of which the particular structures form a 
part—natural selection in its widest sense. 

In practical medicine his desire for exactitude led 
him to invent the stethograph for obtaining mensur- 
able records of the respiratory movements of maz, 
and to modify Marey’s sphygmograph in order to 
obtain such records of the arterial blood pressure. 

In pathology he employed similar exact methods 
for the investigation of the inflammatory process 
and of infective diseases, particularly tuberculosis, 
pyemia, and septicemia. His reports to the Privy 
Council, and his other publications on these subjects, 
reveal conceptions as to the character of the processes 
involved in disease, and of the nature of the response 
of the normal tissues to infective introduction, which 
ure still far ahead of the general knowledge of the 
present day, and are viewed from the standpoint, in 
all essentials, of the modern pathologist. A remark- 
able instance of this is furnished by his early worl: 
on immunity, a subject which, in its recent develop- 
ment, has acquired an importance for the health of 
the community which it would be difficult to over- 
estimate. Thus, three years before Pasteur published 
his celebrated work on the subject, Burdon-Sanderson 
showed that anthrax virus could be attenuated by 
its transmission through the bodies of rodents, and 
suggested that it might be possible, by using the 
attenuated virus, to confer protection against the 
disease. 

In physiology he carried out from 1871 to 1878 
experimental inquiries upon the mechanism of circula- 
tion and of respiration, made an extensive investiga- 
tion as to asphyxia, and was the first to show that 
the nerve fibres in the corona radiata of the cerebral 
hemispheres would, when focally excited, give rise 
to definite body movements. But his main worl dealt 
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with the fundamental characters of those elementary 
processes which are displayed by the excitable tissues 
of both animals and plants when their activities are 
aroused by definite stimulation; he thus returned to 
the topic which had attracted him during his student 
life at Edinburgh. The published researches of his 
later years on this subject have become models for 
all subsequent work, commanding admiration on 


account of the completeness of their design, and 
carrying conviction through the security of their 
foundation, which rests on the solid ground of 


mensurable records. The electromotive phenomena 
displayed -by active tissues appeared to him to furnish 
the most trustworthy of such records, provided that 
appropriate instrumental methods were employed in 
their investigation; these he made cvery effort to 
utilise, and for this end he introduced into physio- 
logical method the recording capillary electrometer. 
His publications on the electromotive phenomena of 
the beating heart, on similar phenomena in the ex- 
citable leaves of the Dionzea plant, in voluntary 
muscle, in the electrical organs of fishes, &c., are 
examples of his activity in this field. 

In the last year of his life he was still engaged 
upon this engrossing subject, and was planning and 
supervising investigations for the further elucidation 
of the electromotive phenomena present in muscle 
when thrown reflexly into activity. This piece of 
works, and others on various subjects of like nature, 
remain in an unfinished state, but, though fragmen- 
tary, they are so suggestive that it may be hoped 
they will be included in a future collection of his 
numerous scientific papers. 

In conclusion, reference must be made to that com- | 
manding influence which true greatness exerts over 
cther scientific workcrs, moulding their thought, 
stimulating their powers, and enriching their lives. 
The factors which contribute to the wielding of this 
influence defy precise definition, since, apart from 
acknowledged achievement in science, their essence is 
to be sought for in certain mental, moral, and 
physical qualities. Jn Burdon-Sanderson’s case con- 
spicuous traits stamped him as a leader of men, for 
his inspiring personality, his extraordinary charm of 
manner, and his wonderfully expressive face made a 
profound impression even on those whom he casually 
met. But his students, using the term in its largest 
sense, were conscious that the real impression made 
upon them was the work of more potent factors; his 
courtesy to even the humblest worker, the sympathetic 
interest with which he followed all experimental 
work, the breadth of his view, the profundity of his 
knowledge, ever placed ungrudgingly at the disposal] 
of everyone who sought his help, the genuine 
character of his devotion to scientific truth, and the 
unwavering firmness with which he advocated the use 
of experimental methods. All these combined to 
attract and hold the younger physiologisis and 
pathologists, and since they realised that it was a 
delight to him to mix with younger men _ the influence 
he exerted was profound. He often expressed his 
intense satisfaction at the vast change of which he 
had been a witness, a change which has in thirty 
years advanced British physiology and pathology into 
the first rank. The name of Burdon-Sanderson will 
be permanently associated with this extraordinary 
advance, for it is generally recognised that by works, 
example, and precept he has contributed in a very 
special degree towards the creation in this country 
of that vigorous band of workers who have given 


English medical science such a wide reputation. 
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ANNITERSARY MEETING OF THE ROYAL 
SOMBIE 
“‘T-HE anniversary meeting of the Royal Society 
was held on Thursday, November 30, when the 
report of the council was presented, the president 
delivered his address, and the new council already 
announced (p. 33), for the year r1go6, was clected. 
In the evening the anniversary dinner was held at 
the Hotel Metropol«, Lord Rayleigh, the newly- 
elected president, being in the chair. 

The report of the council refers, among other 
subjects, to the Royal Society Catalogue of Scientific 
Papers, the International Catalogue of Scientific 
Literature, the Meteorological Office, tropical diseases, 
Antarctic work, seismology, the International Geo- 
detic Association, Indian Trigonometrical Survey, 
Astrographic Chart, and the National Physical Labora- 
tory. .\ few matters recorded in the report have not 
been announced or described in these columns, and 
may therefore be mentioned here. 

At the beginning of August, the Treasury expressed 
willingness to place on the estimates a sum not ex- 


ceeding 200/, as an annual national] contribution 
toward the expenses of the central bureau of the 
International Seismic Organisation should the 


adhesion of Great Britain to the international scheme 
be agreed to. On November 2, the council, having 
received a report on the subject from the Society's 
seismological committee, agreed to recommend that 
H.M. Government should join the organisation, 
and advised that Prof. Schuster be appointed the 
representative of this country to the organisation. 
The Treasury has agreed to the continuation by Great 
Britain of its adherence to the Geodetic Convention 
of 1895 for a further period of ten years from January 
1, 1907, and to a payment during that period of an 
annual subscription of 6000 marks. Also, at the 
instance of the Royal Society, the Treasury has under- 
taken that one-half the cost of printing the British 
section of the International strographic Catalogue 
executed under Prof. Turner’s direction, within a 
limit of 1oool., shall be met from public funds. 

The report of the council concludes with an expres- 
sion of appreciation of Sir Wiliam Huggins’s services 
to the Society during the five years in which he held 
the office of president, and the announcement that 
Lord Rayleigh had accepted nomination as his suc- 
cessor. 

In his presidential address, Sir William Huggins 
dwelt upon the influence which discoveries of science 
have had upon the general life and thought of the 
world, especially during the past fifty years, and the 
place that science should take in general education. 
Some extracts from the address are subjoined :— 


The influence of science during the last fifty years has 
been in the direction of bringing out and developing the 
powers and freedom of the individual, under the stimulation 
of great ideas. To become all that we can become as 
individuals is our most glorious birthright, and only as 
we realise it do we become, at the same time, of great 
price to the community. From individual minds are born 
all great diseoveries and revolutions of thought. New ideas 
may be in the air and more or less present in many minds, 
but it is always an individual who at tbe last takes the 
creative step and enriches mankind with the living germ- 
thought of a new era of opinion. 

All influences, therefore, and especially all laws and 
institutions which tend to lose the individual in the crowd, 
and bring down the exceptional to the level of the average, 
are contrary to the irresistible order of nature, and can 
lead only to disaster in the individual and in the State. 

I should not omit to mention the marvellous secondary 
effects of scientific discoveries upon the mental progress of 
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the civilised world whieh are being wrought by their prae- 
tical applications to the cheapening of paper, and to 
improvements of the automatic printing-press, which, com- 
bined with the linking together of all parts of the earth by 
au network of telegraphic communications, put it in the 
power of even the poor of the realm to read daily the news 
of the world, and for a few shillings to provide themselves 
with a library of classieal works. Of scarcely less 
educational influence upon the public mind are the new 
methods of photography and meehanical reproduction, by 
which pictures of current events and the portraity of those 
who are making contemporary history, and also copies of 
the world’s masterpieces of painting and of sculpture, are 
widely disseminated with the cheap newspapers and 
magazines among the mass of the people. 

Golden will be the days when, through a reform of our 
higher education, every man going up to the universities 
will have been from his earliest years under the stimulating 
power of a personal training in practieal elementary science ; 
all his natural powers being brought to a state of high 
efficiency, and his mind actively proving all things under 
the vivifying influence of freedom of opinion. Throughout 
life he will be on the best terms with nature, living a 
longer and a fuller life under her protecting care, and 
through the further disclosures of herself, rising successively 
to higher levels of being and of knowledge. 

The importance to every man of a practieal acquaintance 
with clementary scienee is obvious. Would it be thought 
possible that any nation eould act so absurdly as to teach 
its children other languages, and leave them in eomplete 
ignorance of the tongue of the land in whieh they would 
have to pass their lives? Would it not then be ineredible, 
if it had not become a too familiar fact, that the public 
schools have, until recently, excluded all teaching of the 
science of nature from their seheme of studies, though 
man’s relation to nature is more intimate than to his 
fellow countryman? We live, move, and have our being 
in nature; we cannot emigrate from it, for we are part 
of it. Yet our higher education leaves men, who in other 
directions are well informed, mueh as deaf-mutes in the 
presence of nature. They do not hear her most imperative 
warnings, and can only get on haltingly in their everyday 
intereourse with the natural forces to which their lives are 
subjected, by means of the arbitrary signs of empirical 
custom. The recent introduction of some amount of 
science-teaching in our higher schools is quite inadequate, 
slike in kind and in degree. Jt ean be only through a 
reform of the scheme of their examinations by the uni- 
versities that we can hope to see science take the equal 
part with the humanities in general education to which 
she is entitled. 

Two faculties of the mind which it is of the highest 
importance, especially in early youth, to enlarge and 
develop by exercise are wonder and imagination. Under 
the ordinary premature language-teaching of the grammar 
schools, even the wonder and imagination natural to young 
iminds become so stunted in their growth as to remain 
more or less dormant throughout life. On the other hand, 
natural science brings them into full activity and greatly 
stimulates their development. Nature's fairy tales, as read 
through the miercscope, the telescope, and the spectro- 
scope, or spelt out to us from the blue hy waves of ether, 
ure among the most powerful of the exciting causes of 
wonder in its noblest form; when free from terror it 
becomes the minister of delight and of mental stimulation. 

‘And surely the master-creations of poetry, music, seulp- 
ture, and painting, alike in mystery and grandeur cannot 
surpass the natural epics and seenes of the heavens above 
and of the earth beneath, in their power of firing the 
imagination, which, indeed, has taken its most daring and 
enduring flights under the earlier and simpler conditions 
of human life when men lived in closer contact with nature 
and in greater quiet, free from the deadening rush of 
modern society. Of supreme value is the exercise of the 
imagination, that lofty faculty of creating and weaving 
imagery in the mind, and of giving subjective reality to 
its own creations, which is the source of the initial impulses 
ta human progress and development, of all inspiratien in 
the arts, and of diseovery in science. 

Further, elementary science, taught practieally with the 
aid of experiment during a boy's early years, cannot fail 
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to develop the faculty of observation. However keen in 
vision, the eyes sce little without training in observation 
by the subtle exercise of the mind behind them. From the 
humblest weed to the stars in their courses, all nature is 
a great objeet-lesson for the aequirement of the power of 
rapid and accurate noting of minute and quiekly-changing 
aspects. Such an early training in the simpler methods of 
scientific observation confers upon a man for life the 
possession of an inexhaustible source of interest and delight, 
and no mean advantage in the keen competitions of the 
intellectual activities of the present day. 

Training in the use of the eyes develops, at the same 
time, alertness of the intelligence, and suppleness of the 
mind in dealing with new problems, which, in after life, 
will be of great value in facing unforescen difficulties of 
all kinds, which are constantly arising. 

Science, practically taught, does more, for, under the 
constant control of his inferential conclusions by the un- 
bending facts of direet experiment, the pupil gradually 
acquires the habit of reasoning correctly from the observ- 
ations he makes. In particular, he learns the most precious 
lesson of great caution in forming his opinions, for he finds 
how often reasoning, which appeared to him to be flawless, 
was not really so, for it Iced him to wrong eonelusions. 
Further, from the constant study of nature, the student 
comes so to look at things as almost unconsciously to 
discriminate between those whieh are essential and those 
which are only aeeidental, and so, gradually, to acquire 
the faculty of classing the facts of experienee, and of 
putting them in their proper places in a consistent system 
or theory. Are there any other studies, it may be asked, 
by which, in the same time, a young mind could develop 
an equally enlarged capacity for correct reasoning and 
acguire so wide an outlook? Yet, notwithstanding the 
immense intrinsic value of its teaching, scienee is but one 
of the studies which are necessary for a wide and liberal 
education. Intelleetual culture, or, in other words, the 
whole mind working at its best, requires, besides the train- 
ing of all its powers harmoniously by the study of nature, 
an aequaintance with many other kinds of knowledge, 
especially of human history and the development of human 
thought, and of the human arts. Humiunistie studies and 
experimental science are cqually essential, and, indeed, 
complement each other. Either alone leaves the mind 
unequally developed, and its whole attitude one-sided, and 
so produees a narrow type of mind, which is incapable of 
taking a wide view even of its own side of thought, and 
has but little sympathy with any subjeet outside it. 

Improved methods of teaching the classical languages, 
which would permit of the beginning of the study of them 
at a later age, would leave ample time for an early training 
in experimental science, which must soon come to be 
recognised as an essential part of all education. 

In future, no grammar or higher school should be con- 
sidered as properly provided for unless furnished with the 
neeessary apparatus for teaching experimentally the funda- 
mental prineiples of mechanics, physies, and biology. The 
pupils should have the use of a small astrnnomical telescope, 
and of mieroscopes for biologieal work. Such apparatus 
and instruments can now be purchased at a very small cost. 

Clearly, it is only by such a widening of the general 
education eommnan to all who go up to the universities, 
before specialisation is allowed, that the present “‘ gap 
between scientifie students careless of literary form, and 
classical students ignorant of scientific method’? can he 
filled up, and the young men who will in the future take 
an active part in public affairs, as statesmen and leaders of 
thought, can be suitably prepared to introduce and 
encourage in the country that fuller knowledge and appreei- 
ation of science which are needed for the complete ehange 
of the national attitude on afl scienee questions, whieh is 
absolutely neeessary if we are to maintain our high position 
and fulfil our destiny as a great nation. 


This address was followed by the award of the 
medals. 
Copley Medol, 


The Copley medal is awarded to Prof. Dmitri lvanovitch 
Mendeléeff, For. Mem.R.S., for his contributions to chemical 
and physieal science. 

Prof. Mendeléeff, born at Tobolsk, in Siberia, in 1834, 
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stands high among the great philosophical chemists of the 
last century. As early as 1856 he published his own con- 
clusion that paramagnetic elements have, in general, 
smaller molecular volumes than diamagnetic elements, and 
confirmed Avogadro's view that electropositive elements 
have larger molecular volumes than electronegative ones, 
both of them results specially interesting in connection 
with modern views of molecular structure. At that time 
he had already assimilated and utilised the views of 
Laurent, Gerhardt, and Williamson on molecular constitn- 
tion, which made such slow progress in general. Since 
then, in the words of Dr. Thorpe (Nature, June 27, 1889), 
“There is, in fact, no section of chemical scienve which 
he has not enriched by his contributions ’—mineralogy, 
chemical geology, organic chemistry, the nature and in- 
dustrial importance of petroleum, but, above all, physical 
chemistry and chemical philosophy. 

Quoting again from Dr. Thorpe :—‘‘ His ‘ Principles of 
Chemistry,’ published in 1889, and repeatedly reprinted, is 
x veritable treasure-house of ideas, from which investigators 
have constantly borrowed suggestions for new lines of 
research. This book is one of the classics of chemistry ; 
its place in the history of science is as well assured as the 
ever-memorable work of Dalton.’’ {In the course of its 
preparation he developed the great generalisation known as 
the periodic law of the elements, with which his name will 
ever remain most closely associated, especially as a weapon 
for predicting new elements, and for which he has received 
the Davy medal of this society, as also have Newlands 
ard Lothar Meyer for their independent advances in the 
same direction. 

This law has changed the face of chemistry by impart- 
ing to the study of its numerous independent elements that 
close inter-connection which is a characteristic of advanced 
physical theories. 


Roval Medals. 


A Royal medal is awarded to Prof. John Ilenry Poynting, 
F.R.S., on account of his researches in physical Science, 
especially in connection with the law of gravitation and the 
theories of electrodynamics and radiation. 

Prof. Poynting is distinguished both in theorctical and 
experimental physics. His memoir, Phil. Trans., 1884, 
“On the Transfer of Energy in the Electromagnetic 
Vield,’’ contains the fundamental proposition which is now 
universally known as Poynting’s theorem. It was followed 
in Phil. Trans., 1885, by a paper ‘‘ On the Connection 
between Electric Current and the Electric and Magnetic 
Inductions in the Surrounding Field,’’ which works out 
the current circuit on the supposition of motion of what 
are now called Faraday tubes. These papers served creatly 
to elucidate Maxwell’s theory, and give a representation of 
the physieal nature of the electric field which is now widely 
utilised. His long-continued experimental and theoretical 
researches on the constant of gravitation and on the mean 
density of the earth are reported in a paper in the Phil. 
Trans., 1892, and in the Adams prize essay for 1893. 
Closely related to this subject is an experiment in search 
of a directive action of one quartz crystal on another, Phil. 
Trans., 1899, which, though leading to a negative result, 
is a model of the application of refined methods to a 
physical research of great delicacy. His recent paper, 
Phil. Trans., 1903, ‘‘ On Radiation in the Solar System, 
its Effect on Temperature, and its Pressure on “Small 
Bodies,” is of great interest and significance in cosmical 
physics. He is the author of various theoretical papers nn 
physicochemical subjects, such as change of state and 
osmotic pressure, which are conspicuous for originality of 
conception and clearness of exposition. : 

The other Royal medal is awarded to Prof. Charles Scott 
Sherrington, F.R.S., for his work on the central nervous 
system, especially in relation to reflex action. 

Prof. Sherrington has published a series of important 
papers upon the structure and function of the brain and 
spinal cord. In the earlier of these he chiefly investigated 
the course of the several groups of nerve fibres by means 
oi the degeneration method. Passing from the study of 
structure to that of function, he discovered that removal 
of the fore brain causes a widespread rigidity of certain 
museles, which he called decerebrate rigidity. In the state 
of decerebrate rigidity, the ordinarily observed reflexes of 
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the body become profoundly altered, and a study of the 
normal and abnormal reflexes led him to the observation 
that contraction of one muscle is commonly associated 
with inhibition of its antagonist. Upon this he formulated 
the law of the reciprocal action of antagonistic muscles, 
which is now accepted as of fundamental importance in 
the coordination of muscular movement. .\ further study 
of reflex actions led him to lay down certain general prin- 
ciples with regard to them, One principle deserves especial 
mention, namely, that hurtful stimuli applied to the skin 
produce a different form of reflex from that given by 
stimuli which are not hurtful. This has served as a basis 
for further investigation on the character of the nerve 
impulses conveyed by different nerve-endings, on the course 
taken by the impulses, and on their central connections. 

In recent years a considerable amount of work has been 
done in mapping ont the arcas of the skin supplied by each 
of the cranial and spinal nerves. This work, essential 
both to physiology and to clinical medicine, reteived its 
chief impetus and most weighty contribution from the 
careful and detailed observations of Prof. Sherrington. 

The researches of Prof. Sherrington and Dr. Griinbaum, 
on the localisatinn of the excitable areas in the cortex of 
the cerebral hemispheres in the higher apes, have resulted 
in placing the ‘“‘ motor area’’ in this animal entirely in 
front of the central sulcus. The result is now generally 
accepted as true also for the brain of man—a point of 
great importance in the surgery of the brain. 

Prof. Sherrington's researches have dealt with a number 
of subjects cognate with that ol the central nervous system. 
He has shed light on questions connected with the afferent 
nerves of skeletal muscle, the efferent nerves of the arrec- 
tores pilorum and of the cranial blood-vessels, the inner- 
vation of various viscera, the trophic centre of the fibres 
nf the roots of the spinal nerves, the knee jerk, and with 
the physiology of vision. 


Davy Medal. 


The Davy medal is awarded to Prof. Albert Ladenburg, 
on account of his researches in organic chemistry, especially 
in connection with the synthesis of natural alkaloids. 

Thirty years ago, when the validity of Kekulé’s famous 
formula for benzene was the subject of much discussion, 
Ladenburg was the first to prove, by laborious research, 
the important proposition that the six hydrogen atoms in 
the hydrocarbon are similarly situated and discharge the 
same functions, and hence that three, and only three, 
di-substitution derivatives can exist. 

He has also devoted many years to the study of the 
natural alkaloids. This pioneer work, attended by many 
experimental difficulties, was rewarded by success in the 
synthesis, for the first time in 1886, of an optically active 
compound identical with the alkaloid coniine existing in the 
hemlock plant. Since that time he has largely added to 
our knowledge of the chemistry of hyoseyamine, atropine, 
and other alkaloids of the mydriatic class. 


Hughes Medal. 


The Hughes medal is awarded to Prof. Augusto Righi, 
for his experimental researches in electrical science, in- 
cluding electric vibrations. 

Prof. Righi has been for many years a prominent and 
active worker in the sciences of light, electricity, and 
magnetism. 

Among the subjects which have engaged his attention are 
the Hall effect, and the change of electric conductivity of 
bismuth in a magnetic field. At an carly period he carried 
out an elaborate investigation on the reflection of light at 
the surface of a magnetised body, repeating and extending 
Kerr’s observations with more powerful apparatus; in par- 
ticular, he showed how the amount of the rotation of the 
plane of polarisation depends upon the wave-length of the 
light. 

A valuable series of papers related to phenomena pro- 
duced by the ultra-violet rays, including the first discovery 
of the discharge of negative electricity from a freshly 
polished zinc surface under their influence. He has also 
investigated the potential in the neighbourhood of the 
kathode in a Crookes’s tube, and made many experiments 
on the spark discharge in gases and the action of the 
Roéntgen rays. 


"ye 


His work on electric radiation has been collected in a 
book, ‘* L*Ottica delle oscillazioni elettriche,’’ Bologna, 
1897. He rendered fundamental service to exact experiment 
on this subject by simplifying the practical conditions of 
the problem; and he applied his improved apparatus to 
humerous investigations on the behaviour of  electro- 
magnetic waves, of short and therefore manageable wave- 
length, under very viuried conditions, on their absorption, 
polarisation, reflection and refraction, and on the behaviour 
of dielectrics in the field of radiation. This work entitles 
him to a high place among those who developed the lines 
of experimental inyestigation opened up by the great dis- 
coveries of Hertz. 

More recently he has contributed substantially to the 
study of the phenomena of radio-activity and the related 
ionisations. 


DHE DEATH-KNBEL OF Tit ATOM 

Old Time is a-flying; the atoms are dying; 
Come, list to their parting oration :— 

“We'll soon disappear to a heavenly sphere 
On account of our disintegration. 


* Our action’s spontancous in atoms uranious 
Or radious, actinious or thorious : 

But for others, the gleam of a heaven-sent beam 
Must encourage their efforts laborious. 


‘For many a day we've been slipping away 
While the savants still dozed in their slumbers; 

Till at last came a man with geld-leaf and tin can 
And detected our infinite numbers.” 


Thus the atoms in turn, we now clearly discern, 
Fly to bits with the utmost facility; 

They wend on their way, and in splitting, display 
An absolute lack of stability. 

‘Tis clear they should halt on the grave of old Dalton 
On their path to celestial spheres ; 

And a few thousand million—let's say a quadrillion— 
Should bedew it with reverent tears. 


There’s nothing facetious in the way that Lucretius 
Imagined the Chaos to quiver; 
And electrons to blunder, together, 
In building up atoms for ever! 


asunder, 


Wis IRE 


NOTES. 


Tue Hayden memorial gold medal has been awarded by 
the Academy of Natural Sciences of Philadelphia to Mr. 
C. D. Walcott, director of the U.S. Geological Survey, in 
recognition of the value of his individual contributions to 
geological science. 


‘He University of Basle, to which the late Prof. Dr. 
Georg W. A. Kahlbaum was attached for nearly twenty 
years, has received the sum of 100,000 francs from the 
mother of the deceased professor. Further, Prof. Nahl- 
baum’s scientific library and physical instruments are also 
to be handed to the university. 


From Berlin we learn, according to the Chemtker- 
Zeitung, that the German State grant for the support of 
scientific, technical, and similar undertakings to be 
increased by 115,000 marks. The sum of 179,500 marks 
is to be spent upon increasing the accommodation for the 
permanent exhibition devoted to the interests of the work- 
ing classes; 120,000 marks to be a first instalment for an 


is 


1 Sung at the Chemical Laboratory dinner at University College, 
November 17. 
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investigation of sleeping sickness; 30,000 marks to be 
devoted to the development of the Stariestrom-laboratory 
of the Reichsanstalt; 43,850 marks to be contributed to 
the kite station on Lake Constance for experimental in- 
vestigations of the higher air strata. 


THE annual conference of the Tharmaceutical Society 
will be held in Birmingham in the weelx beginning July 23, 
1906. 


For the erection of a monument to Franz Reuleaux in 
the Charlottenburg Technical School, an appeal for sub- 
scriptions has been issued by the engineering department 
of the school. 


Mr. F. W. Dyson, F.R.S., chief assistant, Royal Obsery- 
atory, Greenwich, has been appointed Astronomer Royal 


for Scotland, and also professor of practical astronomy, 
Edinburgh University, in succession to the tate Dr. Cope- 
land. 


Aw exhibition of electrical, optical, and other physical 
apparatus has been arranged by the Physical Society, and 
will be held on Friday evening, December 15, at the Royal 
College of Science, South Kensington. .\dmission will be 
by ticket only. 

Ir is reported, Science that the Mexican Astro- 
nomical Society has awarded the prize offered by the Bishop 
of Leon for some notable astronomical discovery to Prof. 


says, 


V. Tl. Pickering, of Harvard College Observatory, for the 
discovery of the tenth satellite of Saturn. 
Ay archeological museum, which will devote special 


attention to Indo-Chinese matters, has been established by 
the French Government at Pnompenh. The museum will 
be under the scientific control of Ecole francaise 
d’Extréme-Orient, the chief of the archaeological department 
of which school will act as director of the new museum. 


the 


A DESCRIPTION is given in the Engineer of December 1 
of some interesting machine-tools, formerly the property of 
James Nasmyth, lately placed on view in the southern 
galleries of the Victoria and Albert Museum. Although 
associated primarily with the invention of the steam- 
hammer, James Nasmyth did valuable work in the improve- 
ment of machine-tools. 


AN extensive landslip has occurred in the Danish island 
of Méen, destroying part of the beautiful scenery along 
Lille Klint. From the beach, steep slopes of Boulder-clay, 
thickly wooded, rise about 250 feet. The right bank of 
the valley from Liselund Chateau, and the coast-cliff for 
some joo yards to the south of it, in all some fifteen cr 
twenty acres of woodland, are described as having sunk 
bodily. The sea had been encroaching, but underground 
water is regarded as the cause. 


A Times correspondent reports that a local Greek news- 
paper publishes details of the earthquake of November 5, 
which caused great damage to the various monasteries cn 
Mount Athos. The shocks, which were extremcly violent, 
occurred in the night. None of the monasteries escaped 
without serious injury. The shocks were not confined to 
the colony of monks. At Caryes the post-office, the police 
station, and other public buildings have becn ruined, and 
at Cassandra, Jerissos, Gomate, and other villages within 
the districts affected the churches and many houses have 
been destroyed. 


In the course of a lecture delivered at the Armstrong 
College, Newcastle-on-Tyne, on December the Hon. 
C. <A. Parsons, F.R.S., dealt with the application of 
| turbines to Atlantic passenger steamers, and described the 
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recent trials of the Cumnarder Carmania with turbine 
engines, and her sister ship, Caronia, with reciprocating 
engines, the latter being one of the most economical vessels 
ever built. The Curmania beat the Caronia by one knot, 
and was at least 16 per cent. more cconomical than her 
sister vessel driven by reciprocating engines. The 
Carmania is the first example on so large a scale, and 
it may be reasonably expected that improvements in detail 
will increase still further the excellent results she realised. 


Mayor Moopiz, Governor of Hudson Bay, has received 
a communication, dated May 22 last, from Captain R. 
Amundsen’s Norwegian Expedition to the North Pole. 
The Gjou, with the expedition on board, spent last winter 
in Simpson Strait, King William's Land, yoo miles north 
of Fullerton, Captain Amundsen dispatched Ietters from 
Fullerton in November, 1904, reporting the expedition well, 
but short of dogs. The messenger reached Governor 
Moodie’s headquarters on March 18 of this year, and on 
March 26 he started back with ten dogs. The messenger 
reached Captain Amundsen’s party on May 22, and then 
returned to Fullerton with a second letter. This reported 
that the observations of the party had heen conducted 
undisturbed since the establishment of the magnetic station 
in October, 1903. 


At a meeting of the council of the Invalid Children's 
Aid Association, held last week, Sir William Broadbent 
delivered an address on the tuberculous children of the 
metropolis, in which he pointed out that while consump- 
tion, the most prevalent form of tuberculous disease, has 
steadily diminished year by year for the last thirty years, 
there has been no corresponding diminution in the death- 
rate of tuberculous affections specially incident to infancy 
and early childhocd. He strongly urged the establishment 
of country and sea-side homes where delicate children in 
the pre-tuberculous stage, or those actually suffering from 
tuberculosis, could receive the benefits of the open-air treat- 
ment. After alluding to the sanitary defects of tenements 
in which the poor too often have to live, he pointed out 
that the greatest safeguard against tuberculosis in early 
life, and against infantile mortality generally, is that the 
child shculd be suckled by the mother. 


THE council of the Iron and Steel Institute has arranged 
that the annual general meeting of the institute shall be 
held in London on May 10-11, 1906. In place of the usual 
uutumn meeting, a joint meeting with the American Insti- 
tute of Mining Engineers will be held in London on July 
23-28. It is intended during the week following to give 
the American visitors an opportunity of seeing some of 
the iron-making districts. It is anticipated that the visit- 
ing party will include many of the leading ironmasters who 
entertained the Iron and Steel Institute in America in 
1890 and 1904. The Lord Mayor of London has consented 
to act as chairman of the London reception committee, and 
to give an evening reception at the Mansion House. 


LecTuRES on agricultural subjects are given in connec- 
tion with the County Technical Laboratories, Chelmsford, 
on Friday afternoons, which is the market day of the 
town. The lectures last about half an hour, and are 
intended for farmers and others interested in agriculture. 
A discussion follows the lecture. The subjects for the 
December meetings, with the lecturers dealing with them, 
are as follows :—The field culture of the potato, by Mr. 
A. Steel; England as a producer of sugar from home- 
grown sugar beetroot, by Mr. Sigmund Stein; some agri- 
cultural facts and figures, by Mr. R. H. Rew. This 
excellent plan of making it easy for farmers to hear of 
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the results of modern agricultural research deserves to be 
successful, and could be adopted with advantage in other 
agricultural centres. 

AT a general monthly meeting of the members of the 
Royal Institution, held on Monday, special thanks were 
returned to Dr. Ludwig Mond, F.R.S., for his donation 
of sool. to the fund for the promotion of experimental 
research at low temperatures. It was announced that the 
managers had elected Prof. W. Stirling Fullerian professor 
of physiology. The following are among the lecture 
arrangements at the Royal Institution before Easter :— 
A Christmas course of six illustrated lectures, adapted to 
a juvenile anditory, by Prof. H. H. Turner, on astronomy ; 
Prof. E. H. Parker, three lectures on impressions of travel 
in China and the Far East; Prof. William Stirling, six 
lectures on a physiological subject; Dr. J. E. Marr, three 
lectures on the influence of geology on scenery (the Tyndall 
lectures); Mr. Benjamin Nidd, two lectures on the signifi- 
cance of the future in the theory of evolution; Mr. Francis 
Darwin, three lectures on the physiology of plants; Prof. 
B. Hopkinson, three lectures on internal combustion 
engines; Mr. J. W. Gordon, two lectures on advances in 
microscopy; and Prof. J. J. Thomson, six lectures on the 
corpuscular theory of matter. The Friday evening meet- 
ings will commence on January 19, when Prof. J. J. 
Yhomson will deliver a discourse on some applications of 


the theory of clectric discharge to spectroscopy. Succeed- 
ing discourses will probably be given by Prof. S. P. 


Thompson, Mr. H. F. Newall, Mr. W. C. D. Whetham, 
Dr. R. Caton, Dr. Hutchison, Sir Andrew Noble, Bart., 
Prof. P. Zeemann, Mr. W. B. Hardy, and others. 


Tue Russian physiologist, Prof. 
Ssetschenoff, emeritus professor of the University of 
Moscow, who died on November 15, was born in 1829. 
He first attended an engineering school in St. Petersburg, 
but subsequently took up medicine, and, after passing his 
final examination in Moscow in 1856, studied for some 
time in Germany. By his interesting paper on brain reflex 
he first attracted the serions attention of his colleagues of 
the Medico-chirurgical Academy in St. Petersburg, in which 
he was appointed an assistant professor of physiology in 
1860, but on account of the strict censure to which his 
further work was submitted, Ssetschenoff published the 
results of his scientific investigations in Germany. A pupil 
of Du Bois-Reymond, Helmholtz, Hoppe-Seyfer, and Lud- 
wig, he always remained in direct connection with Euro- 
pean scientific circles. The greatest services which 
Ssetschenoff rendered to science lie in the province of 
physiological chemistry, as, for instance, his works on the 
absorption of carbon dioxide by the blood. A complete list 
of his numerous researches would clearly testify to his 
many-sidedness and breadth of view. Moreover, he 
earnestly endeavoured to popularise his special science to 
the Russian mind by presenting it in an easily intelligible 
form in such well written and well reviewed works as his 
‘* Physiological Studies,’’ ‘t Physiology of the Vegetable 
Processes,’? ‘' Psychological Studies,’’ &c. In 1870 
Ssetschenoff was appointed professor of physiology in the 
University of Odessa, and in 1876 to a similar post in St. 
Petersburg, which he held until 1859. He then went to 
Moscow, where he first acted as privatdecent and after- 
wards (1891) as professor, retiring in 1896. 

IN the second part of his article on the histology of 
cartilage und kindred tissues, published in vol. Ixxx., 
part ii, of the Zeitschrift fur wissenschaftliche Zoologie, 
Mr. J. Schaffer discusses these structures in the hag-fish 
(Mysine), with special reference to the cranial skeleton 
of that genus, adding an appendix on the cartilage of the 
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lampreys. The organisation of the “ bear-animalcules,”’ or 
Tardigrada, those microscopic creatures found in damp 
moss and the gutters of roofs, forms the suhject of an 
article by Mr. uA. Basse; while the third and Jast com- 
munication is the first portion of a memoir by Mr. 5. 
Hlava on the Radiata, the author dealing in this instance 
with the anatomy of Conochiloides natans. 


Ix an important article on the cranial nerve-components 
of the lamprey (Petromyzon), published in 
Morphologisches Jahrbuch, vol. xxxiv., part i1., Mr. J. B. 
Johnston shows that the 
to what obtains in fishes, 
primitive features. 


Gegenbaur’s 
general arrangement is similar 
although with certain markedly 
As the result of a study of the visual 
organs of the ascidians of the Salpa group, Mr. W. 
Redikorzen arrives at the conclusion that the primitive 
chordates possessed a series of paired organs of this nature 
extending from the head to the tail—one pair to each body- 
segment. Moreover, ihe pineal eye was certainly in the 
first instance a dual structure, but later its two elements 
coalesced and subsequently degenerated. This segmental 
ecular type has entirely disappeared from vertebrates, and 
is now represented only by traces among the lower groups. 
The other papers in the same issue include one by Mr. T. 
MoHison on the dorsal gland of Dendrohyrax, and a second 
by Mr. J. Bohm on the reproductive organs of the sheep. 


Ix the November issue of the Zoologist Mr. G. Renshaw 
resumes his interesting series of ‘* obituaries *’ of extermin- 
ated animals, dealing in this instance with the Réunion 
starling, the sole representative of the genus Fregilupus. 
Easily recognised by its parti-coloured plumage and long 
crest, this bird was probably discovered by Flacourt in the 
middle of the scventecnth century. In the early part of 
the last century it was abundant, but in 1833 had become 
extremely scarce, and by about 1860 had probably ceased 
to exist even in its last refuge in the interior of the island. 
Twenty-one skins, of which one is in the Natural History 
Museum (although not shown to the public), and two 
skeletons, of which one is at Cambridge, are all the relics 
of this interesting species Mr. Renshaw can identify. In 
another paper Dr. J. Murie discusses the flying-fish cap- 
tured in September last in a back-water connected with 
the Medway estuary. It is believed to belong to Exococtus 
lnicatus, a species not previously recorded as an occasional 
straggler into British waters. 


Tue almost complete shell of a Jarge Cretaceous turtle 
from Kansas has afforded Mr. G. R. Wieland the oppor- 
tunity of enlarging our knowledge of the extinct genus 
Toxochelys, his communication on the subject being pub- 
lished in the November issue of the .lmerican Journal of 


Science. The structure of the shell agrees with that 
‘of certain extinct representatives of the Chelonida 
(Lytoloma), but the skull approximates to that of the 


Chelydrida. That the genus should be classed with the 
true turtles the author is convinced, although he believes 
the limbs to have been independently modified for 
swimming. The most interesting part of the paper relates, 
however, to certain bony clements overlying the junctions 
between the neural bones of the carapace, and it is sug- 
gested that these, which may have been more extended in 
other types, may represent the mosaic-like shell of the 
leathery turtles (Dermochelyide). If this suggestion be 
well founded, the puzzle of the origin of the carapace of 
Dermochelys will he practically solved. 

Tre Comptes rendus of the 
Berne Jast year contains the full report of a series of 
experiments undertaken by Mr. H. Pi¢ron with the wiew of 
ascertaining the scat of the recognition-sense among ants. 
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zoological congress held at 


The theory of a ‘S language-sense '’ resident in the antennie 
is rejected by the author, to some extent on the ground 
that these organs are employed in feeling objects of cvery 
kind, and inanimate. On the other hand, it is 
inferred that these organs are cndowed with an olfactory 
sense, on which depends mutual recognition among ants. 
As is well known, ants not only of different species, but 
of different communities of the same display 
marked hostility to one another. By making an infusion 
of ants of one particular community, and anointing the 
neuters of another community with this infusion, it was 
found that in most instances the hostile ants thus treated 
were nol attacked by the members of the community from 
which the infusion was made, this immunity from attack 
lasting only so long as the influence of the infusion per- 
sisted. On this and other experiments of a kindred nature 
the author’s conclusions are mainly based. But to connect 
these experiments with the antenna, an ant was deprived 
of those appendages, when it was found to attack friends 
Mr. Piéron has also favoured us with a 
copy of another paper, from the Bulletin de I'Institut 
psychologique for 1904, on the réle of the muscular sense 


animate 


species, 


and foes alike. 


in determining orientation among ants. 


Ture experimental station at Peradeniya, Ceylon, has 
rapidly grown into public favour, and large numbers of 
agriculturists visit the station to get practical lessons in 
their craft. From the annual report of the controller, Myr. 
H. Wright, published as vo]. iii., No. 10, of the Circulars 
of the Roval Botanic Gardens, it will be seen that a con- 
siderable amount of time has been devoted to the subject 
of grecn manures. While the first object consists in grow- 
ing a crop to turn into the soil, the additional advantage 
possessed by leguminous plants of fixing free nitrogen has 
Ied to their almost exclusive use. In a tropical country 
green manures also prevent erusion of the soil by heavy 
rain and the baking of the surface by the hot sun. Crata- 
loria striata is strongly recommended for tea estates, since 
it produces a heavy crop. A plant of a different kind is 
the thornless dadaps, Erythrina lithosperma, from which 
cuttings five fect long planted in the rainy season gave 
a substantial yield. The Pondicherry variety of ground- 
nut has alse proved useful. 


In the report of the director of the Mineralogical Survey 
contained in the Ceylon .Administration Reports much 
valuable information is given by Mr. A. K. Coomaraswamy 
und Mr. James Pursons regarding the occurrence of 
corundum, of minerals containing rare earths, of precious 
stones, of crystalline limestone, of mica, and of graphite. 
With the aid of numerous illustrations, interesting de- 
scriplions are ulso given of the native Sinhalese manu- 
facture of iron and steel, and of the washing of gem-bearing 
gravels. The minerals containing rare earths have been 
derived from intrusive granite rocks. Thorianite contain- 
ing more than 7o per cent. of thoria and 12 per cent. to 
15 per cent. of uranium oxide occurs in moderate quantities 
near Kondrugala. The whole amount obtained hitherto is 
less than 30 cwt., and it is doubtful whether any very 
extensive deposit occurs. Thorite, allanite, and minerals 
of the samprskite group have also been found. The gems 
met with are transparent and well coloured varieties of 
corundum, spinel, zircon, tourmaline, topaz, garnet, chryso- 
beryl, cordierite, amethyst, felspar, and beryl. Many of 
these are exhibited in the mineral) gallery of the museum 
attached to the survey, and the director is making strenuous 
endeavours to get together a thoroughly representative 
collection which can always be consulted by visitors to 
Ceylon. 
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A USEFUL series of memoirs is being published monthly 
in the Bulletin du Musée océanographique de Monaco. In 
No. 44, for October, Prof. Hergesell discusses some future 
problems of maritime meteorology ; by this name he refers 
to the meteorological phenomena of the atmosphere over 
the oceans. He remarks that if our knowledge is well 
advanced over the land, it is much less so over the oceans, 
and that our knowledge over the sea is due to a great 
extent to such expeditions as those of the Challenger, 
Gazelle, and Valdivia, Others might have been cited, e.g. 
the Austrian expedition of the Novara in 1857-9. But we 
cannot help remarking that the meteorology over the oceans 
might be considered as fairly well defined, owing to the 
labours during the last fifty years of such men as Maury 
in the United States, FitzRoy and Toynbee in this country, 
Leverrier and Brault in France, Buys Ballot and Andrau 
in Holland, Neumayer in Germany, and, of course, in- 
cluding their successors in the central meteorological offices 
of the respective countries. But while much has been done 
in the investigation of the upper air over the land by the 
use of kites and balloons, both manned and unmanned (or 
sounding ’’ balloons), and some surprising results have 
been obtained, little has yet been done in this respect over 
the oceans. The balloon ascents over the land have shown, 
for instance, that there is a warm stratum of air at a 
height of about 11 kilometres; that the decrease of tempera- 
ture with altitude ceases more or less abruptly, and that the 
temperature actually increases for a further height of several 
kilometres. This zone of inversion is probably intimately 
connected with the general circulation of the atmosphere, 
and it is most important to know the exact conditions 
over the ocean, especially in equatorial and certain other 
localities. We are glad to see that the Prince of Monaco 
has succeeded in interesting the Emperor of Germany in 
these questions, and that the cooperation of the German 
Navy in elucidating them appears to be assured. 


oe 


OF the papers read at the optical convention in June 
last, a number of those having a special bearing on the 
microscope are abstracted in the Journal of the Royal 
Microscopical Society for October. In one of these papers, 
dealing with equivalent planes of optical instruments, Mr. 
Conrad Beck gives a simple explanation of the why and 
wherefore of the particular arrangement of lenses adopted 
in the compound microscope. A high-power microscope 
may have equivalent focal length of only a few 
thousandths of an inch, but the plan of using lenses 
separated by large intervals gives an instrument in which 
the equivalent planes (i.e. the principal planes) are outside 
the system of jenses, thus allowing sufficient working 
distance between the front lens and the object. 


an 


In connection with Prof. Paul Harzer’s recent communi- 
cation to the British Association (vide Nature, October 26), 
we read with considerable interest an address delivered by 
him at the University of Kiel on the Emperor’s last birth- 
day, published by Lipsius and Tischer, of Kiel, dealing with 
the development of exact sciences in ancient Japan. In the 
Imperial Library of Tokyo there are no less than 2000 
written and printed Japanese mathematical works extend- 
ing back to the year 1595; and it is scarcely remarkable 
that the determination of the ‘‘ Ludolphian Number ”’ (Pi) 
played a prominent part in the thoughts of early Japanese 
mathematicians. In 1627 the approximation 79/25 was 
known, while in the second haif of the seventeenth century 
values had been obtained which are correct to 9 or 10 
places. The well isnown value 355/113 was known in 
1709, and in 1722 and 1739 values correct to qq and 51 
places had been found. Among the early ‘‘ circle 
scuarers *’ Kowa Seki (1642-1708) occupied a feading place. 
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His methods, which were applicable to circular ares 
generally, depended on successive bisection, but in solving 
the quadratic equations by means of series the binomial 


expansion of the square root was used. During the 
eighteenth century four series for Pi were known to 
Naomaro Ajima, who also dealt with the eltipse. At the 
beginning of the nineteenth century Enzo Wada was 


acquainted with the catenary and cycloid, and it now 
appears proved that Seki and his immediate successors 
studied the binomial theorem, theory of numbers, the 
properties of maxima and minima, determinants, and 
spherical trigonometry. Of geodetical observations we 
have records dating from 1613, and these culminated in 
the measurements of arcs of the meridian by Ino 
Chukei (?) in 1800-1818. On the other hand, even as late 
as 1895, Prof. Harzer finds complaints of the neglect of 
higher mathematical study in Japan. The question as to 
how far the ideas of the early Japanese mathematicians 
were imported from the west through the medium of the 
Dutch trading ships or other means occupies a prominent 
part in Prof. Harzer’s dissertation. 


Tne twenty-fifth number (n.s.) of the Transactions of the 
Oxford University Junior Scientific Club contains, in 
addition to a list of the officers and new members and 
balance sheet, a paper by Mr. A. F. Walden on some 
recent views on the constitution of inorganic compounds, 
which gives an account of Werner's ideas as to the nature 
of complex cobalt and chromium Wh: Ale Sh 
MacNalty deals with trypanosomiasis and sleeping sick- 
ness. 

Ix No. 18 of the Revue générale des Sciences M. Bernard 
Brunhes, director of the Observatory of Puy-de-Déme, gives 
an interesting account of recent work on terrestrial mag- 
netism in central France. Notice is taken of the anomalies 
met with by workers in other countries, and particular 
emphasis is laid on the tendency of magnetic rocks to 
produce these effects. The Puy-de-Dome affords: an 
especially good example of the influence of magnetic rocks 
on the terrestrial magnetism of a district. A description 
is given of the method adopted in measuring the declin- 
ation and inclination due to the permanent magnetisation 
of the specimens of rock selected for experiment. 


Tue delegates of the Clarendon Press, Oxford, have pub- 
lished in pamphlet form, at sixpence net, an addendum to 
Mr. J. Cook Wilson’s ‘‘ On the Traversing of Geometrical 
Figures,’ which was reviewed in the supplement to our 
issue of October 19 (p. vi). 

We have received from Messrs. A. Gallenkamp and Co., 
Ltd., of Sun Street, Finsbury Square, London, a copy ol 
the fifth edition of their generat chemical and_ scientific 
apparatus catatogue, which has been arranged to meet the 
requirements of the session 1905-6. The catalogue runs 
to 534 pages, and is profusely illustrated with clear and 
helpful illustrations. The arrangement of prices and 
details of sizes and similar facts in a simple tabular form 
throughout, and the concisely expressed descriptions of the 
forms of apparatus available, reduce the trouble of refer- 
ence to a minimum. There is a good index provided atso. 
Special attention may be directed to the section giving 
particulars of many forms of electrochemical apparatus, 
which should prove of interest to teachers and students 
of electrochemistry. The catalogue is worth examination 
by teachers who have charge of chemical and physical 
laboratories, and also by men of science engaged in research 
work. The excellence of this and other similar catalogues 
which have come before us recently is instructive evidence 
of the progress which has been made in the teaching of 
science in our schoofs and colleges. 
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Comet 1go5b.—Further observations of this comet are 
recorded in No. 4056 of the Astronomische Nachrichten. 
As an error was made in the Bamberg record of R.A. on 
November 18, i¢ became necessary for Herr Ebell to re- 
calculate his elements and ephemeris, and the amended 
results are contained in Circular No. 81 from the Niel 
Centralstelle. The corrected clements are as follows :—- 


T = 1905 Octol.er 25°7163 (Berlin). 


2 =132 349) 
& =222 55°O ; 1905°0 
2 —=T40 3714 
log g =0'02188 
The new ephemeris gives the position of the comet, at 


co 
only 0.07 of its brightness when discovered (mag. 7-5), the 
object will be a very difficult one to observe. 

Tue AnomMaLous Taits or Comets.—In No. 4, vol. xxii., 
of the Astrophysical Journal Prof. Barnard discusses the 
anomalous forms presented by the tails of comets. The 
generally accepted idea is that the tails are produced by 
the sun's repulsive force acting on the cometary matter, 
but, from a study of a number of photographs—more 
especially of Brooks’s (1893) comct—Prof. Barnard has 
arrived at the conelusion that too much importance is 
attached to this cause, and that the eruptive action of the 
comct itself, and the active interference of external matter, 
should also be included amongst the tail-producing causes. 
Short, straight, minor tails, issuing [rom the nucleus at 
considerable angles to the main tail, seem to corroborate 
the existence of the comet’s own eruptive foree, or, at 
least, of some force in addition to that supplied by the 
sun. 

The rapid deflections and distortions of the tuil cr tails, 
as in Brooks’s comet, suggest the existence of some resist- 
ing medium which is not evenly distributed throughout 
interplanetary space, and such u medium would also explain 
the anomalous brightening up of some comets (e.g. 
Sawerthal’s, Muy, 1888) and the disruption of such a comet 
as Bicta’s. 


Finally, Prof. Barnard suggests that all bright comets 


possessing tails should be photographed hour by hour, as 
the day by day photographs hitherto obtained are separated 


by intervals so long that the changes recorded are not 
necessarily connected. 

Nova Aguitz No. 2.—A number of photographs of the 
region about Nova Aquila, taken with the Bruce telescope, 
and with the 24-inch reflector of the Yerkes Observatory, 
are discussed by Mr. J. A. Parkhurst in the November 
Astrophysical Journal, These show that in the spring and 
summer of 1904 the Nova was at least fainter than the 
fifteenth magnitude. 

The final mean value obtained for the position of the 
Nova for 1900 was 

R.A.=1Sh. 36m. 48.96s., dec. = —4° 35’ 207.3, 
and a comparison of the images on different plates showed 
that the Nova was only slightly coloured. 

A reproduction of one of the photographs taken with the 
24-inch reflector (exposure, three hours) shows that the 
Nova is situated in a dark lane, almost devoid of stars, in 
a very rich field in the Milky Way, and also illustrates, in 
a very striking manner, the connection of Nova: with the 
galaxy. 

Cat\Locve oF Binary Star Orpits.—The results of a 
critien! study of all published double-star orbits are pub- 
lished in Bulletin No. 84 of the Lick Observatory by Prof. 
R. G. Aitken. ‘tll 

The catalogue is divided into two lists, of which the 
first, relating to fifty-three stars, contains the elements of 
those orbits which Prof. Aitken considers to be fairly trust- 
worthy, The second contains the names, the period, and 
the name of the computer of ninety-one stars of which 
Prof, Aitken considers the published orbits are too untrust- 
worthy to be of any practical value. 

A number of critical and explanatory notes relating to 
some of the individual stars accompany Prof. <Aitken's 
catalogue. ‘ 
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INDIAN METEOROLOGY, 


GIR JOHN ELIOT, in discussing recent meteorological 

phenomena, says:—‘ The period 1892-1902 was 
unique in the meteorology of India for the magnitude and 
persistence of the variations of rainfall, cloud, humidity 
und temperature [rom the normal.” 

This period can be divided into two parts, abnormal in 
opposite directions :—1892-4 characterised by excess of 
rain, cloud and humidity, and a reduced temperature, and 
1Sg5~1902 characterised by deficient rainfall, less cloud, 
drier air, and an average temperature above the normal. 

The normal rainfall for three years (taking the average 
of 450 selected stations) is 123 inches, while the total rain- 
fall for the period 1892-4 wus 143-5 inches, an excess of 
20:5 inches. The actual rainfall for the eight years 1895- 
1902 was 303-8 inches against the normal 328-7 inches, a 
deficiency of 24-9 inches. 

During two years of this dry period the deficiency was 
sO great over certain areas us to cause very severe 
droughts, which in turn caused famines. These two 
famines were, both in affeeted area and affected popula- 
tion, the worst during the last 150 years. The drought of 
1896 und the famine of 1897 afilicted the United Provinces, 
Central Provinces, Central India, and Rajputana, an arca 
of 300,000 to 400,000 square miles, 3,000,000 persons re- 
ceiving relief. The drought of isgq and the [amine of 
1900 affected South Punjab, Rajputana, Central India, 
Berar, Central Provinces, Hyderabad, Bombay Presidency 
and part of Orissa, Chota Nagpur, and Madras, an area 
of 600,000 to 700,000 square niles, and 6,500,000 persons 
required relief. 

In discussing the meteorology 
Iria, it is impossible to detail 
b.t from among some examples given, Kilba, a station 
ii the Simla district, may be mentioned. During the 
even years under discussion, Kilba for ten years received 
deficient rainfall, and instcad of the normal 441-9 inches 
received 304-4 inches, the deficiency being equal to 3} years’ 
anormal fall. 

Using the data from: 450 stations selected by the late 
Mr. Blandford as most trustworthy and_ representative, 
and giving due weight according to the area represented 
by each station, the average rainfall over India is given 
in inches :—1892, 46-15; 1893, 50-10; I894, 47-56; 1805, 
38-90; 1896, 36-26; 1897, 40-04; 1898, 4152; 1899, 29-55: 
1900, 40-52; 1901, 36:56; 1902, 39-04, the normal annual 
rainfall being 41-09 inches. ‘The division of these years 
into a wet and a dry season is obvious. 

On examining the amount of rainfall during the different 
seasons of the year, the fact is brought out clearly that 
all the seasons were affected by the abnormal conditions. 
During 1892-1894 all parts of the year had a tendency to 
excess rain. In 1893 the dry season had relatively more 
excess rain than the wet season. During the dry period 


1892-1902.* 


of so large an area as 
all the loeal variations, 


1595-1902 there was a tendeney to deficiency of rain 
during all the seasons. Yet during a normal year the 
meteorological conditions which oblain during the wet 


season and the dry season are quile inverse of each other. 

The persistence of the abnormalities through the seasons 
is also shown by the observations of cloud amount, 
humidity and temperature. 

Discussing the geographical distribution of the rain, Sir 
John Eliot points out that during the wet period 1S892—4 all 
parts of India received excess rain except in 1894, when 
the Bombay and Malabar district and the Madras district 
were deficient by 2 per cent. and 3 per cent. of the normal 
respectively. In 1892 the excess was more marked in 
those areas which received their south-west monsoon rain 
by the Bombay or Arabian Sea current, in 1893 and 1894 in 
those areas supplied by the Ray of Bengal current, and 
the excess was relatively greater in those areas which are 
near the interior limits of the fields of the two currents. 
The abnormal cxtension and strength of the monsoon 
currents are indicated by this excess in the interior. 

During the period there was generally excess rain in 


1A Preliminary Investigation of the more [mportant Features of the 
Meteorology of Southern Asia, the fndian Ocean, ard Neighbouring 
Countries ouring the Period 1892-1902."" With Appendices. By Sir John 
Kliot, M.A., F.R.S., K.C.LE. (Indian Meteorological Memoirs, vol. xvi. 
part ii.) 
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Baluchistan, Afghanistan, Persia, Zanzibar, and Mauritius, 
while the rainfall of Arabia, the Straits Settlements, and 
Port Blair was generally in defect. The defect at Port 
Blair is an illustration of the general rule that the rain- 
fall of the Indian Sea area frequently varies inversely with 
that of the land area. 

During the dry period 1895-1902 there was an almost 
continuous deficiency of rain over North Bombay, Central 
Provinces, Central India, and the Punjab. There was 
deficient rainfall for five years in Bengal, for four years 
in United Provinces and Madras, and for seven years in 
east and south Punjab. The interior districts suffered 
more than the coast, and those supplied by the Bombay 
current more than those supplied by the Bengal current. 
In 1899 the rainfall of North Bombay was 48 per cent. 
below the normal, and that of Rajputana and Central 
India 31 per cent. below. For five years out of eight these 
areas received at least 20 per cent. Jess rain than the 
normal. 

The countries bordering on Indian area, and including 
Australia and South Africa, mostly suffered from want of 
rain. 

During the wet period 1S92-4 the monsoons were re- 
markable for the length of time over which they extended 
and for the persistence and steadiness of the monsoon 
conditions. In the dry period 1895-1902 the monsoons 
were generally characterised by their shortness. In 1896 
and 1899, the years of drought, there was no prolonged 
delay in the commencement of the monsoon rains, but 
they stopped earlier than usual by three to seven weeks in 
the case of the Bombay current, and two to six weeks in 
the case of the Bengal current. This abrupt termination 
of the rains had a most disastrous effect upon the crops, 
especially in the Gangetic Plain and the Central Provinces. 
The crops dried and withered, and famine resulted. 

The drought of 1896 was due in the United Provinces 
to scanty rainfall throughout the whole season, whereas 
in the Central Provinces and Berar it was due to the 
early termination of the rains. The year 1899 was 
characterised by the lack of heavy falls (t.e. falls of more 
than 3 inches in twenty-four hours) over all India, and 
especially so in the field of the Bombay current. 

The data available show that the rainfall for all the 
countries which depend for their rain on the Indian Ocean 
was in excess during 1892-43, and in defect during 1895- 
1goz. The rainfall over Russia, Turkestan, and Central 
Asia varied from the normal! in the opposite manner. 

The observations of cloud amount, relative and absolute 
humidity and temperature, show that the curves for these 
meteorological elements agree very closely with the curve 
for rainfall. 

In discussing the variations of atmospheric pressure, Sir 
John Eliot refers to the important fact that the long-period 
variations as disclosed by barometric observations are 
similar in direction, amount and epoch over the whole of 
India, and gives both annual and monthly data showing 
this. Examination of the data giving the monthly vari- 
ation of pressure from the normal shows that there were 
fairly long periods of continued excess or defect of 
pressure, that there was a decided oscillation of pressure. 
The period of oscillation is given as about two years. 
Norman Lockyer and Dr. Lockyer, in a recent paper deal- 


ing with the rainfall of the Thames basin, refer to the | 
¥ and speak of a | 
Sir John Eliot gives a table showing the | 


annual pressure variation at 
3-S-vear period. 
approximate dates of the changes from excess pressure and 
vice versa, and notes that these changes almost invariably 
occur about the time of the change of season. ‘ 

If these oscillations were due to exchange of air between 
the Indian Ocean and southern Asia, such as might 
accompany the seasonal changes, then the oscillations of 
pressure over these areas would be of similar period, but 
of opposite phase; but comparison of the Indian data with 
data from East Indies, China, South Africa, and Australia 
shows that this was not generally the case during 1895- 
1902. In 1893, when there was a deficiency of pressure 
recorded at Batavia, Singapore, Cape Town, Perth, and 
Adelaide, there was excess of pressure at Mauritius, 
Zanzibar, Hong Kong, and Zika Wei, and over India, but 
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in other years, notably 1896, 1898, and 1899, there was a 
general agreement over the whole Indian Oceanic area and 
southern Asia. According to Sir John Eliot, this was not 
the case previous to the period under discussion. He 
says (p. 273):—‘‘ It was shown in the memoir’ that the 
pressure variation at Mauritius from 1877 to 1889 presented 
long period oscillations or variations of similar period but 
opposite phases to the pressure variations in India,” and 
also (p. 276) ‘‘ the usual relation based upon previous in- 
vestigations is for the pressure variations in Southern Asia 
to be of opposite character or sign to those of the Indian 
Oceanic region.’ Therefore he concludes that there was 
some great and abnormal movement of air affecting the 
barometric pressure over half the eastern hemisphere, but 
he has no data available to show the region where the 
opposite variation has taken place. 

Sir Norman Lockyer and Dr. Lockyer, in their paper * on 
“The Similarity of the Short Period Pressure Variations 
over Large Areas,"’ refer to a set of curves representing 
the pressure variations in Bombay, Colombo, Batavia, 
Mauritius, Perth, Adelaide, and Sydney, saying “* the 
striking similarity between these curves shows that over 
the whole of this area, which includes both north and 
south latitudes, the same kind of variations is in action, 
and that therefore the whole region is intimately con- 
nected meteorologically.”’ 

These curves refer to the period 1874 to tgo1. Attention 
might be directed to the fact that the term ** long-period "’ 
seems to be applied by Sir John Eliot to variations which, 
when discussed by Sir Norman Lockyer, are called ‘‘ short- 
period.” 

In another paper* by Sir Norman Lockyer and Dr. 
Lockyer two pressure curves are given, one for Bombay 
and one for Cordoba (Argentine), which are referred to 
thus :—‘ Dealing with the pressure of Cordoba during the 
high pressure months April to September, the curve re- 
presenting the variation from the mean from year to year 
is exactly the inverse of the curve representing the Bombay 
and other Indian pressures for the same months over the 
same period of time. The cause therefore which raises the 
mean value for the Jow pressure months over the Indian 
area would appear to lower the mean value of high pressure 
months at Cordoba simultaneously. In fact we have a 
see-saw."’ 

In a further paper‘ by the same authors, the surface of 
the globe is divided into two areas, one having the pressure 
variations of the Indian type and the other those of the 
Cordoba type. 

These quotations show that there is evidently a differ- 
ence of opinion on the question of the similarity or dis- 
similarily of the pressure conditions of Southern Asia, 
Australia, and Africa previous to the year 1892; and it is 
quite possible that the meteorology of these regions during 
the period, 1892-1902, was not so abnormal as Sir J. Eliot 
Sucsesis: 

From a discussion of the observations of variation ot 
solar radiation, as indicated by the black bulb thermometer, 
Sir J. Eliot states that the data indicate that during 
18g1 to 1896 or 1897 there was an excess of solar radiant 
energy, and during 1898~1902 there was defect. 

As such a defect would diminish the supply of aqueous 
vapour, and consequently the rainfall, accurate observations 
of the variations in solar radiation should give an explan- 
ation of the variations of the rainfall and air pressure. 
Observations by means of the black bulb solar radiation 
thermometers are, however, not considered very satis- 
factory. 

Appendices to this important memoir give extracts from 
various official reports on the famines of 1897 and 1900 
containing information with regard to the damage to crops 
and cattle. A large amount of data is also given referring 
to seasonal rainfall, rainy days, pressure, and dates of 
commencement and termination of the monsoon rains 
during the period discussed. Twenty-one plates of curves 
relating to the same observations form a not unimportant 
part of the volume which they conclude. W. M. 

1 ‘* Indian Meteorological Memoirs,” sol. vi. 
2 Roy. Soc. Froc., vol. \xxi., ps 134. 

3 Roy. Soc. Proc., vol. 1xx.. p- 502. 

4 Roy. Soc. Proc., vol. ixxiii., p. 457 
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PHYSIOLOGY AT THE BRITISH 
ASSOCIATION. 


HE section of physiology concerned itself very largely 
with the consideratiun of questions which are of 
practical importance to workers in South Africa at the 
present time. Such diseases as scurvy, leprosy, and plague 
offer problems which demand instant consideration, and in 
some cases legislation. The treatment of these maladies 
formed the subject-matter of papers hy the medical officer 
for Cape Colony and his staff. 

The diseases of cattle are at present of great importance 
in South Africa; they played a prominent part in the 
proceedings, both at Cape Town and at Johannesburg. 
The fate of the four colonies, but especially of Rhodesia, 
is intimately bound up with their value lor rearing horses, 
cattle, sheep, and goats. In recent years, and more 
especially since the importation of stock from all parts of 
the world during and after the Transvaal war, several 
forms of disease have attacked the domestic animals of 
South Africa. The severity of these diseases may be 
judged from the fact that 97 per cent. of the horses at 
Umntali died of horse-sickness in a recent epidemic. No 
more pressing problems, therefore, than the cause and 
prevention of stock diseases present themselves to the 
students of pathology in South Africa. At Cape Town the 
morning of August 17 was devoted to their consideration. 
Two important communications were given by Mr. 
Hutcheon, principal veterinary surgeon for Cape Colony, 
and Mr, Lounsbury, Government entomologist in Cape 
Colony. Mr. Hutcheon’s great experience of the subject, 
extending as it does [rom a time when the parasitic nature 
of these diseases was unknown, and his constant and 
successful efforts to combat successive devastations, render 
his communication especially valuable. In recent years Mr. 
Lounsbury also has done a vast amount of first-class work 
in connection with the habits and life-history of the various 
forms of tick which act as intermediate hosts for the 
piroplasmic organisms. At Johannesburg a very compre- 
hensive paper on rinderpest was given by the Hon. George 


‘Turner, and one of much interest on horse-sickness and 
similar maladies by Dr. Theiler, principal veterinary 
surgeon of the Transvaal. Colonel Bruce’s presidential 


address dealt also with stock diseases. 

The importance of South Africa as a health resort 
occupied the entire sitting of August 16. Sir Lauder 
Brunton opened a discussion upon the effect of climate 
upon disease and upon health. Dr. Gregory and other 
south African medical officials took part in this dis- 
cussion. Results also of great scientific interest upon the 
effect of high altitudes on health were given by Prof. Bohr, 
of Copenhagen. Mr. Bareroft described the outcome of 
recent researches upon the production of heat in the in- 
dividual organs of the body, and indicated the bearing 
of these investigations upon the heat-lormation of the 
bedy under varying climatic and dietetic conditions. 

The morning of September 1 was devoted to purely 
physiological topics. 

Some of the more important communications may be 
summarised as follows :— 

August 16.—Discussion on the effect of climate upon 
health. Sir T. Lander Brunton, F.R.S., pointed out that 
three primary points had to be thought of in considering 
climate, its effect (1) on the human body; (2) on the 
organisms which give rise to disease; (3) on the carriers 
of disease. After a detailed investigation of the cffects 
of change of environment upon protoplasm, he showed that 
for every cell there was an optimum degree of humidity 
and of salinity; but more important than these was the 
optimum temperature. When the temperature of the body 
fell below 98°.4, the vitality, not only of muscle, but of 
every other tissue, became reduced. The amount of heat 
produced depended upon the ictivity of the tissues; the 
loss of heat largely depended upon the environment 
(especially the temperature and the humidity). The nature 
of the soil greatly affected the humidity, but often patho- 
logical conditions were put down to the climate which 
were attributable in reality to the effect of the geological 
structure of a locality upon its water supply; for instance, 
the constipation experienced by many persons at sea- side 
resorts in the south of England was not due, as often 
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supposed, to the sea air, but to the calcareous water. 
Electrical conditions were referred to, especially the observ- 
ations of Wier Mitchell and Dexter in America. 

Dr. Gregory pointed to the prevalence of tuberculosis in 
South Africa, of which 17 per thousand of the natives and 
7 per thousand of the white population died annually. On 
the other hand, scarlatina, small-pox, typhoid, and in- 
fluenza existed in much milder forms than in Europe. 

Prof. Bohr, speaking of the effect of high altitudes upon 
health, introduced the results of his most recent investi- 
gations upon the invasion and evasion coefficients of 
oxygen in contact with liquid surfaces, and used these 
coefficients to calculate the minimum barometric pressure 
which was consistent with adequate respiration. He 
showed how compensation was carricd out at low pressures, 
which, however, were higher than the absolute possible 
minimum. The full account of his investigations appears 
in Nagel’s ‘* Text-book of Physiology ’’—article on 
respiration—to which the reader is referred. 

Mr. Barcroft dealt with the heat production in the 
organs of secretion and excretion, and showed that these 
organs were responsible for a much greater share of the 
heat produced in the body than was formerly supposed. 
The following figures might be taken as representing our 
present knowledge of the heat formation per gram_ per 
minute of certain organs when at rest :—The submaxillary 
gland, o-2 calories; the kidney, o-15 calories; skeletal 
muscle, 0-02 calories. In climates, therefore, where the 
opportunity for heat loss was small (e.g. hot-damip climates) 
these organs should not be unduly taxed. 

Other speakers were Dr. .\. J. Mitchell, Prof. Sims 
Woodhead, Dr. Murray, and Prof. Halliburton, F.R.S. 

August 17.—Mr. Hutcheon, principal veterinary surgeon, 
gave an historical account of the diseases which had 
devastated the stock of South .\frica—pleuropneumonia, 
redwater, rinderpest, cast coast fever, biliary fever, horse- 
sickness, &c. Of these, heartwater, rinderpest, and horse- 
sickness were the results of ultramicroscopic blood- 
parasites, whilst the redwater of cattle and the east coast 
fever were definite piroplasmic diseases, Ticks were 
responsible for the commiunication of heartwater, red- 
water, and east coast fever; horse-sickness was probably 
communicated by a mosquito. Mr. Hutcheon went fully 
into the means that were now taken for preventing these 
diseases. In the cases of redwater, heartwater, and rinder- 
pest inoculation had been successfully carried out. 

Mr. Hutcheon attributed the absence of horses in South 
Africa to the fact that zebras took horse-sickness, but not 
fatally, and thus the inflection was kept alive. 

Mr. Chas. P. Lounsbury, Government entomologist for 
Cape Colony, treated of ticks as a means of transmission 
of disease. The main features in the economy of ticks 
were first discussed. Amblyomma hebracum is the tick 
responsible for conducting the heartwater of goats, 
sheep, and cattle. [t therefore prevents the successful 
farming of wooled sheep and Angora goats over a con- 
siderahle tract of the country. The tick becomes infected 
at one stage of its life-cycle and communicates the disease 
at another. The requisite condition of warmth is necessary 
during the metamorphosis of the ticl: if the disease is to 
he communicated. Sheep of the Persian breed take the 
disease more mildly than other varieties, and the virus is 
somewhat modified by passing through them. The progeny 
of the transmitting tick appears to he innocuous. Haemo- 
physalis leachi is responsible for the communication of 
canine piroplasmosis. Unlike Amblyomma hebraeum, this 
tick only communicates the virus by means of adults which 
are the progeny of infected females. The virus, therefore, 
passes through the egg, and remains latent in the nymphal 
and larval stages. 

African east coast fever is communicated, like heart- 
water, by the nymphs or adults of ticks which have them- 
selves fed upon a sick animal. Five species of the genus 
Eurhipicephalus, viz. appendiculatus, nitens,  evertsi, 
simus, and capensis, have been proved to carry this disease. 

Other speakers in this discussion were Colonel Bruce, 


F.R.S., Sir W. Hely-llutchinson, Mr. Robertson, Prof. 
Sims Woodhead, and Mr. Bowhill. 
Angust 18.—Dr. Gregory gave a comprehensive paper 


recounting the deductions whieh he had been able to make 
touching the nature of scurvy as it exists in South Africa. 
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His main thesis was that the scurvy of South Africa is 
infectious in its nature, and probably of bacterial origin. 
It is subject to seasonal variation; it occurs in epidemics 
which vary in the intensity of their virulence. Its in- 
cidence is greatest amongst the native races, and it has 
a very high percentage of recurrences. <n anti-scorbutic 
diet does not prevent it. It occurs where the diet contains 
a plentiful supply of fish and vegetables, and does not neces- 
sarily occur where these foodstuffs are deficient. F 

Dr. Mitchell gave a detailed history of the plague epi- 
demics in Cape Colony. He showed that the plague in 
every case was introduced by rodents, and suggested more 
stringent measures to prevent the introduction of infected 
animals. 

Dr. R. S. Black, formerly physician to the leper asylum 
at Robben Island, gave an account of leprosy in South 
Africa. He dwelt on the accumulation of evidence which 
existed in favour of leprosy being an infectious disease, 
and the absence of any data which had come under his 
notice in favour of this disease being due to the eating 
of fish. In the discussion which followed the paper Prof. 
Sims Woodhead pointed out the importance to patients 
themselves, and to the State, of removing any ambiguity 
as to the infectious nature of leprosy. It could not be too 
clearly understood by the native population that the policy 
of segregation was not prompted by one of a number of 
rival theories, but was the result of established facts. 

On August 19 some of those who had attended the 
section enjoyed the hospitality of the Cape Government 
at Robben Island, where they were shown the admirable 
arrangements for treating the lepers. 

Johannesburg, August 29.—The proceedings of the sec- 
tion opened with the president’s address. This has been 
printed in extenso in the columns of Nature; it is there- 
fore unnecessary to refer to it here further than to say 
that it struck the key-note of the whole work of the day’s 
sitting. Colonel Bruce dealt very fully with the stock 
diseases of South Africa from the purely scientific side. 
Those whose papers followed (the Hon. George Turner 
and Dr. Theiler) dealt with rinderpest and other stock 
diseases from the point of view of the practical student 
of the problems which these diseases offered to the farmers 
and to the executive of the Transvaal. The urgency of 
the situation which was caused by the rinderpest epidemics 
and the success of the means which were used to cope 
with them are shown, as Mr. Turner pointed out, by the 
fact that 986,518 animals are estimated to have been saved 
by inoculation. Roughly, four thousand five hundred litres 
of serum have been used for the inoculation at a cost of 
zl. 10s. per litre. In some herds the method of ‘ simul- 
taneous injection ’’ of virulent blood and immunising serum 
has been so successful that only 14 per cent. of the cattle 
have fallen victims to the epidemic, whilst 1-3 per cent. 
have been killed by the injection. 

Dr. Theiler’s paper dealt with stock diseases generally ; 
the fact, however, that his name is so intimately connected 
with recent adyances of knowledge into the etiology and 
prevention of horse-sickness accentuated the interest of that 
part of his communication which dealt with this disease. 
Briefly summarised, horse-sickness especially occurs in 
low-lying districts during the rainy season. Animals 
are infected only at night. The infection ceases as soon 
as the frost comes. The disease is inoculable in animals 
of the same species, but is not contagious. Horse-sickness 
is distinct from *‘ blaau tongue ”’ or catarrhal fever, which 
closely resembles it in most of the above character- 
istics. The virus of horse-sickness is easily destroyed by 
desiccation, but it is not affected by cold. Both the above 
diseases are conveyed from animal to animal by insects. 
Veterinary Surgeon Sprenill has succeeded, by hyper- 
immunising sheep with virulent blood, in producing a 
serum which is efficacious in cases of ‘ blaau tongue." 
The author has achieved immunity against horse-sickness 
in mules and horses by simultaneous subcutaneous injec- 
tion of serum and intravenous injection of virus. 

August 30.—An interesting feature of the work of the 
section, and one for which it is much indebted to the 
officials, was a visit to the compound hospital, presided over 
by Drs. Louis G. Irvine and Donald Macaulay. As an in- 
troduction to the inspection, a paper was communicated by 
Dr. Macaulay and Dr. Irvine upon the conditions of native 
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labour in the mines. They pointed out the great difficulty 
of persuading the native workers to care for their own 
health, to take even the simplest precautions, for instance, 
on coming up from the deep mining levels into the cold 
air. The death-rate was much lower than formerly, but 
it was still very high as the result of pneumonia and 
phthisis. The main problem, however, is that of 
acclimatisation. 

Other papers were read by Dr. Leingme on diseases of 
natives, Dr. Maberley on the pharmacology of South 
African drugs, and Prof. McKendrick, F.R.S., on the effect 
of radium on the electric currents of the retina. 

September 1.—Prof. Waller, F.R.5., gave an account of 
his recent researches into the means of estimating the 
percentage of chloroform vapour in air by means of the 
densimeter. He showed how [frequently the cause of death 
was due, not to idiosyncrasy of the patient, but to an 
unsuspected increase in the dose of chloroform. This 
might occur whatever method was used, but it was specially 
likely to happen when the so-called ‘* Edinburgh method ”’ 
of administration with a towel was used. His experi- 
ments had shown in theory what had already been proved 
by practice, namely, that a mask covered with donette 
delivered the proper percentage of chloroform to the 
patient, namely, 2 per cent. 

Dr. Pavy, F.R.S., read a paper for which the thanks 
of the section are due to him in an unusually large 
measure. The main thesis was based upon Dr. Pavy's 
well known view that the comparatively small molecules 
into which the food is broken down in the intestine do 
not exist in the blood as such. This view is the result of 
so much practical experience of the treatment of diabetes 
and of so much careful thought and accurate work that it 
must always command the respect of physiologists if not 
their adherence. The part of Dr. Pavy’s paper dealing 
with the mechanism which exists for building up such 
molecules as sugar into the larger molecules of which they 
form but a small part was of a much more speculative 
nature, The author’s view was that this function was per- 
formed by the lymphocytes, which took up sugar, &c., 
much as hemoglobin acquires oxygen. The sugar is thus 
built up into the molecules of living protoplasm, and is 
subsequently imparted to the plasma and indirectly to the 
body. 

Dr. M. Armand Ruffer gave a brief account of the 
evolution of the present knowledge of immunity artificially 
acquired. His own researches show that the serum of 
rabbits injected with human, bovine, or ovine urine dis- 
solves in vitro the red blood corpuscles of that species of 
animals the urine of which has been injected. It is specific, 
i.e. has no action on the red blood corpuscles of any 
other species of animals. The author calls lysogen the 
substance which, when injected, produces a hemolytic 
serum, Lysogen dialyses slowly, is not precipitated com- 
pletely by alcohol, but wholly by saturation with ammonium 
sulphate or lead acetate. Simple exposure to air for one 
month or more destroys it, though it resists putrefaction 
and is not wholly destroyed by a temperature of 100° C. 
Urine contains hemosozin or hwmosozins, i.e. a substance 
or substances preventing the action of hemolytic serum. 
Some urines, e.g. human urine, prevent the action of serum 
dissolving human, bovine, and ovine red blood corpuscles ; 
others, e.g. bovine urine, act only on a sernm dissolving 
bovine red blood corpuscles. Dialysed urine is just as active 
as ordinary urine. Hzemosozin has practically the same 
physical and chemical characteristics as lysogen. Bile 
contains at least two groups of hamolysins, and at least 
one hzmosozin. This hzemosozin is specific, f.e, pre- 
vents the hamolytic action of the bile of that species of 
animals from which the hamosozin was extracted, but not 
the biliary haemolysins of any other species of animals. 

The paper concluded by pointing out the necessity of 
making sera with isolated substances, and not with the 
crude products of bacteria. By injecting crude products 
it is more or less a matter of chance what the properties 
of the serum will be. 

The proceedings ended at Johannesburg, as they had 
done at Cape Town, with an expression of thanks to the 
local officials of the section who had taken infinite pains 
to bring the meetings up to the high level of interest which 
they attained. J. Barcrort. 
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UNIVERSITY AND EDUCATIONAL 
INDE IGENGE. 


CaMBRIDGE.—This week twelve of the larger colleges are 
holding their entrance scholarship examinations. They are 
divided into two groups of five and seven colleges re- 
spectively. Judging from the number of candidates, which 
is larger than ever before, there is an unprecedented desire 


amongst schoolboys to share in the endowments of 
Cambridge. ; 
The annual dinner of the Cambridge Philosophical 


Society will take place on Saturday, December 9. It will 
be held in the hall of Christ’s College, and Prof. Marshall 
Ward will be in the chair. 

The regulations for the diploma in mining engineering 
have been published in the Reporter by the special board 
for physics and chemistry, together with the schedules of 
the proposed examinations. 

The general board of studies has approved Dr. W. L. H. 
Duckworth, of Jesus College, for the degree of Sc.D. 

The special board for biology and geology has adjudged 
the Walsingham medal for 1905 to Mr. W. S. Perrin, of 
Gonville and Caius College. 


Tue new buildings of the Glasgow and West of Scotland 
Technical College, which when completed will be the 
largest of the kind in Great Britain, are to be opened by 
the Marquess of Linlithgow, Secretary for Scotland, on 
December 21. 


WE learn from Scienc2 that by the will of the late Mr. 
Joseph E. Gillingham, numerous bequests are made to 
educational institutions, including 10,o00/. each to the 
University of Pennsylvania fer the veterinary department, 
to Haverford College, to Swarthmore College, and to Bryn 
Mawr College. 


Tue British Medical Journal announces that Prof. 
Czerny has resigned the chair of surgery in the University 
of Heidelberg, which he has held since 1877, in order to 
devote himself entirely to the duties of director of the 
Institute of Cancer Research. He will be succeeded in the 
chair of surgery by Prof. Garré, who accepted a call to 
Breslau after the death of Prof. von Mikulicz. 


A FEW months ago Sir Donald Currie offered a sum of 
20,0001. to Queen’s College, Belfast, provided a like sum 
was contributed by the friends of the college before the 
end of the present month. The sum of 3000l. was required 
to complete this contribution, and this has now becn 
subscribed by Sir Otto Jaffe, chairman of the executive 
committee of the better equipment fund of Queen’s College. 
The college will therefore now receive 40,o00!. toward its 
better equipment. 


At the annual meeting of the court of Liverpool Uni- 
versity on November 30, the Pro-Chancellor announced that 
the university would shortly receive from the executors of 
the late Mr. J. L. Bowes, of Liverpool, a sum of about 
Sooul., to be divided between the departments of modern 
languages and chemistry. A resolution was adopted to the 
effect that the decision of the court as to the formation of 
a school of military instruction be deferred until the court 
is in possession of fuiler information as to the need of 
such a proposed school, and that meanwhile the council 
be requested to take no further steps towards its establish- 
ment. 


Tue new techno-chemical institute of the Charlotten- 
burg Technical High School was opened on November 25 
in the presence of a distinguished scientific audience, which 
included the Imperial Minister of Education, Dr. Studt, 
accompanied by Geh. Rat. Naumann and Freiherr von 
Thielmann, Profs. Emil Fischer, van ’t Hoff, Landolt, 
Nernst, Beckmann, Will, von Knorre, Liebermann, and 
the following representatives of chemical industries :—Prof. 
Duisberg, Prof. Lepsius, Dr. Oppenheim, Dr. Knietsch, 
Dr. von Martius, Dr. Kunheim Kommerzienrat Brunck, 
Messrs. Birkeland, Evde, Pettersson, and others. The 
new institute is a fine five-storeved building, excellently 


equipped with the best of modern chemical laboratory 
arrangements and apparatus. The director, Prof. Dr. 


O. N. Witt, in his opening address, after dwelling upon 
the history and the aim of this, the newest addition 
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to the Charlottenburg High School, detailed Birke- 
land and Eyde’s method for the fixation of atmospheric 
nitrogen, and illustrated his account by an experiment 
carried out on a large scale. After the address the 
Educational Minister, Dr. Studt, decorated Prof. Witt with 
the Order of the Red Eagle, third class, and the architect, 
Dr. Worber, with the Order of the Red Eagle, fourth 
class. 


A DEPUTATION from colleges connected with the teaching 
of agriculture who desired additional grants for research 
and higher education in agricultural science from the 
Imperial Exchequer was received by Sir Thomas Elliott 
at the Board of Agriculture on Tuesday. Sir Jsambard 
Owen, the principal of the Armstrong College, Newcastle- 
upon-Tyne, stated the case on behalf of the deputation. 
It was urged that higher agricultural education was a 
public necessity, the cost of which could not be reasonably 
expected to be met in a very large proportion from local 
sources, and that they were amply justified in asking for 
State assistance. Sir Thomas Elliott, in reply, said that 
the Treasury had not hitherto met the demands of agri- 
culturists illiberally altogether. Fifteen years ago the grant 
was 45001., and now it was 10,5501. Of course, it was 
difficult to get increased local contributions owing to the 
increase of educational burdens upon local authorities. 
He quite agreed with the deputation that there was great 
room for the development of scientific research. There were 
great problems to be solved of an economic character which 
would produce results far beyond the cost of investigation 
or experiments. He thought the time had come for the 
ccordination of the various agencies for agricultural re- 
search in this country. The Board had the fullest sympathy 
with the work which the colleges had done, and he hoped 
it would be able in some measure to meet their aspirations. 


Ar the winter session last weck the Gencral Medical 
Council considered the report of the education committee 
on the question whether the adoption of the following 
resolutions would not help to sccure the attainment of the 
object which the council had in view in instituting the 
five years” curriculum :—‘‘ (1) That the preliminary scientific 
examination in physics, biology, and chemistry should be 
passed before the student begins the qualifying study of 
anatomy and physiology; (2) that before being admitted 
to the final examination the student should produce evidence 
that he has devoted the last year of his curriculum ex- 
clusively to practical and clinical work and study.’? The 
committee reported that the main effect of the proposed 
change would be seriously to lengthen the curriculum and 
thus to render entrance to the profession more difficult and 
expensive. At present the curriculum is far more often one 
of six or even more years—and this even in the case of 
industrious students—than one of five. With regard to the 
second resolution, the committee held that distinct evidence 
of clinical and practical study in the fifth year should be 
produced by the student, showing that his time in that 
period of his curriculum had been mainly occupied in such 
work, but they would not suggest any regulation which 
should absolutely limit the work of each session of the 
period of professional study. Dissatisfaction was, how- 
ever, expressed with the committee's report, and the sub- 
ject is to be re-considered. The two following questions 
were referred to the education committee to be investigated 
and reported upon:—(1) As to the desirability of trans- 
lerring the preliminary science subjects of physics, biology, 
and chemistry from the curriculum of medical studies to 
a stage preliminary to the commencement of the curri- 
culum; and (2) as to the advisability of requiring a five 
years’ period of study, even after removing from the curri- 
culum these preliminary science subjects. 


THE report of the Board of Education for the year 1904-5 
has now been published. After a general review of the 
work of the Board, detailed particulars of the following 
classes of schools are given in order:—public elementary 
schools, secondary schools and technical institutions, even- 
ing schools and schools of art. In the section dealing with 
secondary schools, the report lays it down that, ‘' although 
it would be inexpedient and unjust to withdraw approval, 
and the support hitherto given, from those schools which 
have already been organised with a curriculum which is 
specialised from the first on the side of applied science, if 
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it can be shown that such a course is suitable to the 
circumstances of the locality in which the school is placed, 
yet it is not the intention of the Board to sanction the 
adoption of this special course in any fresh school.’*? This 
decision is a little difficult to understand. If it can be 
shown at present that some schools, in which science takes 
a specially prominent part, are suitable to the locality in 
which the school is placed, it would appear reasonable 
to suppose that other localities in the future may demon- 
strate the need for a precisely similar type of school, and 
yet the Board has decided beforehand that—such demon- 
Stration notwithstanding—there shall be no more such 
schools, Experience has shown that the so-called ** school 
of science’ is capable of supplying just the training boys 
from elementary schools in manufacturing centres require 
to prepare them for their work in life, and it is to be hoped 
in these cases that every encouragement will be given to 
a definite course of study in science in the schools. All 
educationists of experience agree with the Board’s 
opinion, expressed in subsequent paragraphs of the report, 
that premature specialisation in the work of ordinary 
secondary schools is to be discouraged, and that a well 
balanced curriculum, comprising literary and practical sub- 
jects taught in a scientific manner, is of prime importance ; 
but such agreement does not preclude the possibility of 
applying special remedies to special needs. It is satis- 
factory to find that the report contains abundant evidence 
of a continued improvement in the work of secondary 
schools and technical institutions. 


SOCIETIES AND ACADEMIES. 
LonpDon. 


Royal Society, November 16.—‘‘ The Transit of Ions in 
the Electric Arc.’’ By A. A. Campbell Swinton. Com- 
municated by the Hon. C. A. Parsons, C.B., F.R.S. 

The paper describes an experiment designed to show that 
in the electric arc the positive and negative electrodes emit 
carriers or ions which are respectively positively and 
negatively charged, and, after travelling across the arc, 
bombard the opposite electrode. The method adopted re- 
sembles that employed by Perrin to prove the negative 
charge carried by kathode rays. A small hole was pierced 
axially through one of the carbon electrodes, and immedi~- 
ately behind this aperture was fixed an insulated Faraday 
cylinder of brass which had its aperture in line with, and 
facing the aperture in, the electrode. A galvanometer con- 
necting the insulated cylinder and the pierced electrode 
measured any difference of potential between the two. The 
second electrode was an ordinary carbon pencil, and as 
this was made positive or negative it was found that positive 
or negative charges respectively were communicated to 
the insulated Faraday cylinder, provided the are covered 
the aperture in the pierced electrode, but not otherwise. 
These results. which confirm the theory as enunciated 
above, were obtained both in air at atmospheric pressure 
and also in vacito up to what could be obtained with a 
mechanical air pump. The galvanometer deflections in- 
creased considerably with the degree of exhaustion, and 
at any given degree a much larger deflection was obtained 
when the second electrode was made negative and the 
cylinder was being charged negatively than when the 
contrary was the case, this corresponding with the known 
fact that negative ions have a higher velocity than have 
positive ions. 

Geological Society, November 8.—Dr. J. E. 
F.R.S., president, in the chair.—The 
the south-west of the Cape Colony: Prof. E. H. L. 
Schwarz. The author compares the shelves of Cape 
Colony with those described on the European and American 
sides of the North Atlantic, and he places the ‘‘ absolute 
base-level of erosion’’ at 12,000 feet in North America, 
Sooo feet in Europe, and 1200 feet in South Africa. With 
these varying heights he correlates the topography of the 
bordering continents—the sharp divides, open river-valleys, 
permanent rivers and deltas, of Europe and America, where 
the movement has been downward and has almost reached 
bottom, in contrast with the flat undenuded divides, the 
steep, narrow gorges, the waterfalls, and the rocky river- 
gates, of South Africa, which is on the upgrade and prob- 
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ably near the top.—Lhe Glacial period in Aberdeenshire 
and the southern border of the Moray Firth: T. F. 
Jamieson. One of the most interesting features in the 
glacial geology of Aberdeenshire is the Red Clay found 
along the eastern coast of the county. The purer masses 
of clay seem to have formed in a sheet of water lying in 
front of the ice, between it and the land, during the retreat 
of the Aberdeenshire ice, and at a time when the coast 
was submerged beneath water to a level exceeding 300 feet 
above the present coast-line. Evidence of the northward 
motion of the ice is given from strix, the transport and 
removal of flints, and the bending-over of the edges of folia 
of gneiss. The Red Clay is underlain by a Grey Clay, and 
sometimes covered by a similar one. The wuthor has 
recently discovered remains of a still older, dark indigo 
in colour, and containing small fragments of sea-shells. 
On the southern border of the Moray Firth the author 
gives examples of glacial marking on the rocks, and refers 
to the transport of boulders, including a huge mass of 
Oolitic rocks 40 feet thick, a mass of clay once considered 
to be an outlier of Lias, ‘' pipe-rock,’’ and the fossiliferous 
Greensand débris at Moreseat, now considered to have been 
transported by ice. 

November 22.—Dr. J. E. Marr, F.R.S., president, in 
the chair—On a new specimen of the chimzroid fish 
Myriacanthus paradoxus, Ag., from the Lower Lias of 
Lyme Regis (Dorset): Dr. A. S. Woodward. The 
author, having proved that the dorsal fin-spine of the so- 
called Ischyodus othorhinus is identical with an ichthy- 
odorulite which has been named Myriacanthus granulatus, 
inferred that the larger ichthyodorulite M. paradoxus 
belonged to the same fish as the larger dentition named 
Prognathodus Guentheri by Egerton. This question has 
been settled by the discovery by Mr. 5. Curtis, in the 
Lower Lias of Black Ven, of a dorsal fin-spine in direct 


‘ connection with a mass of decayed cartilage, dermal plates, 


and teeth. The new fossil warrants the conclusion that 
Myriacanthus is a chimeeroid, closely similar to the Upper 
Jurassic Chimzropsis, with (4) a median chisel-shaped 
tooth in front of the lower jaw; (2) a few tuberculated 
dermal plates on the head; and (3) a tuberculated dorsal 
fin-spine. In these respects it differs from all other known 
chimazroids—even from the comparatively primitive types 
which have been discovered during recent years in the 
Japanese seas. The Myriacanthidz, in fact, have still no 
nearer ally than Callorhynchus, with which Egerton 
originally compared his so-called Ischyodus orthorhinus.— 
The rocks of the cataracts of the: River Madeira and the 
adjoining portions of the Beni and Mamoré: Dr. J. W. 
Evans. The crystalline rocks of the cataracts of the River 
Madeira and the lower waters of its tributaries are part 
of a ridge with a north-westerly and south-easterly strike, 
similar to that of the Andes in the same latitudes. This 
strike is especially prevalent in equatorial regions. With 
the exception of comparatively recent alluvial deposits and 
a few pebbles of chert, pronounced by Dr. G. J. Hinde to 
be of marine origin, but uncertain date, only crystalline 
rocks are met with in the falls. They all appear to be 
igneous, and are mostly massive in character, though some 
dyke-rocks occur. In places they are typical gneisses, and 
they are often banded, but in some cases they show no 
signs of foliation. The prevailing type is acid, with a con- 
siderable proportion of alkalies, especially soda; but some 


of the rocks are distinctly basic in character.—The 
Doncaster earthquake of April 23, 1905: Dr. Charles 
Davison. The Doncaster earthquake of 1905 was a twin, 


with its principal epicentre half a mile north of Bawtry, 
and the other about 4 miles east of Crowle and close to 
the centre of the disturbed area of the Hessle earthquake 
The distance between the two epicentres 
is about 17 miles. The disturbed area contains about 
17,000 square miles, including the whole of the counties of 
Lincoln, Nottingham, Derby, Stafford, Leicester, and Rut- 
land, the greater part of Yorkshire, and portions of 
Lancashire, Cheshire, Shropshire, Worcestershire, Warwick- 
shire, Northamptonshire, Cambridgeshire, and Norfolk. 
The originating fault runs from about E. 38° N. to 
W. 38° S., and appears to be nearly vertical within the 
south-western focus and inclined to the south-east in the 
north-eastern focus. The first and stronger movement took 
place within the south-western focus. A twin-earthquake 
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is probably due to the differential growth of a crust-fold 
along a fault which intersects it transversely, the first 
movement, as a rule, being one of rotation of the middle 
limb, accompanied by the almost simultaneous slip of the 
two arches, and followed soon afterwards by a shift of the 
middle limb. 


Zoological Society, November 14.—Mr. G. A. Boulenger, 
f.R.s., vice-president, in the chair.—Exhtbitions.—(1) The 
mounted head and skin of a white water-buck (Aobus 
cllipsiprymuus) from British East Africa; (2) two mounted 
heads of the rhinoceros, one of which showed abnormal 
growth of the anterior horn, whilst the other bore four 
horns, viz. two on the nose, one between the ears, and one 
nearly at the back of the head: Colonel W. H. Broun. 
(1) Specimens of « very rare and interesting marsupial, 
hitherto unique, in the Paris Museum, viz. Dactylopsila 
palpator, Milne-Edw., which differed from D. trivirgata by 
the extremely thin prolonged second finger; (2) two tusks 
which had been obtained by Baron Maurice de Rothschild 
during his recent cxpedition to .\byssinia: Hon. W. 
Rothschitd.— Microscopic preparations of a new hamo- 
sporidian from the blood of an African stork (Leptoptilus 
erumeniferus): A. S. Hurst. The exhibitor pointed out 
that this parasite belonged to the genus Halteridium, but 
differed from H. damicwskyi in its greater size (stade 
moyen 7-10 #), and also in its method of sporulation, in 
which the merozoites were more numerous, smaller, and 
arranged in a ball-like rounded mass. The name 
Haltcridium crumnentum was proposed for the new species. 
—A letter from Mr. William Rodier, of Tambua Station, 
Cobar, N.S.W., concerning the continued success of Mr. 
Rodier's plan for counteracting the rabbit pest: Dr. P. L. 
€ctater. The plan consisted simply in catching the rabbits 
alive and killing the femiales only, letting the males go 
free.—The Satyrus indicus of Tulpius, said to be the type 
of the genus Simia: H. Seherren. Remurks were made 
with the view of showing that the animal was a gorilla, 
and was recagniscd hefore the middle of the eighteenth 
century as differing from a chimpanzee. The distinction 
between the tschego and the ngina was, he said, known in 
England in the first quarter of the nineteenth century. 
Papers.——On the papillary ridges in mammials, chiefly 
primates: Dr. W. Kidd. The arrangements of the ridges on 
the hand and foot of twenty-four specics were shown and 
described, and their functions discussed. .Arguments were 
brought forward to show that their primary function was 


to increase the delicacy of the sense of touch. On the 
mammals brought back by the Tibet Mission: J. L. 
Eonhote. The collection was very small, containing 


examples of only some eight species, three of which werc 
described as new, viz.i—(1) Vulpes wilpes waddelli, 
subsp.n. Similar to TV. @. flavescens, but the whole color- 
ation much brighter, especially the median dorsal area, 
which was deep red and markedly distinct from the colour 
of the flanks. (2) Cricctnlus lama, sp.n. Allied to 
(, phaeus, but much grever in general coloration, and the 
lail somewhat longer and stouter. (3) Microtus (Phacomtys) 
waltent, sp.n. Closely allied in skull characters to Ph. 
blythi. The general coloration, however, was fulyous- 
grey, slightly greyer over the anterior part of the body. 
Notes on the geographical distribution ef the okapi: Dr. 
E. ténnberg.— Observations on the Goral (Cemas goral) 
in Burma: Major G. F. Evans.—.\ collection of the 
mammals of Crete: Miss D. M. A. Bate. Examples af 
sixteen forms, of which six were described as new sub- 
species, were coniained in the cnilection, and these were 
enumerated and remarked upon in the paper. 


Physical Society, November 24.—Prof. J. 11 Poynting, 
F.R.S., president, in the chair.—The dielectric strength of 
air: .\. Russell. The author makes the assumption that 
for distances apart greater than about a millimetre when 
the disruptive voltage is WV kilovolts the effective P.D. 
between the ends of the Faraday tube which is subject to 
the maximum stress is V—e, where € is the minimum 
sparking voltage. Applying formulse which he has deduced, 
using this assumption, to tests of Heydweiller, Steinmetz, 
-igermissen, Xc., the author finds that they agree in 
making the dielectric strength of air 38 kilovolts per cm. 
approximately. .\ knowledge of this quantity enables us 
to find, not only the disruptive voltages between electrodes 
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of many geometrical shapes, but it also enables us to find 
the ‘' critical ’’ pressure for overhead clectric-power trans- 
mission at high pressures.—On the clectrical conductivity 
of flames for rapidly alternating currents: Wr. H. A. 
Wilson and E. Gotd. The following is a summary of 
the results :—(1) For rapidly alternating currents a flame 
containing an alkali salt vapour behaves like an insulating 
medium of high specific inductive capacity. (2} The con- 
ductivity of different allali-salt vapours in a flame for 
rapidly alternating currents, as measured by the apparent 
capacity of platinum electrodes immersed in the flame, 
varies as the square root of the conductivity of the same 
salt vapours for steady currents. This result canfirms the 
view that the negative ions from all salts have the same 
velocity. (3) The apparent capacity varies nearly inversely 
as the square root of the maximum applied P.1). (4) The 
apparent capacity is nearly independent of the number of 
alternations per second. (5) The apparent capacity is 
nearly independent of the distance between the electrodes. 
(0) The results (1) to (5) are in agreement with the 
jonic theory of the conductivity of the flame for rapidly 
alternating currents when the velocity of the positive ions 
and the inertia and viscous resistance to the motion of the 
negative ions are neglected in comparison with the effects 
duc to the number of ions per c.c. (7) The apparent 
capacity per sq. cm. area of the electrodes is equal to 
JYne,srV,, where n is the number of positive ions per 
e.c., ¢ the charge on one jon, and V, the maximum applied 
P.pD. (8) Not more than one molecule in ten of salt 
molecules is ionised at any instant, but cach molecule is 
probably jionised and re-combines several million times per 
second. (9) The steady currents observed through salt 
vapours in flames are very far froin the maximum possible 
currents corresponding to the number of ions produced per 
second.—On the lateral vibrations of loaded and unloaded 
bars: J. Morrow. This is a continuation of the work 
previously communicated by the author on the vibration of 
hars of uniform and varying sectional area. By means of 
a method of continuous approximation the elastic displace- 
tment curves and the frequency of the lateral vibrations of 
bars can be determined to any required degree of accuracy. 
The method is first applied to some cases of unloaded bars, 
and also to massless bars currying concentrated loads. 
The paper then deals with the principal problems of loaded 
burs which are themselves of appreciable mass. 


Manxcnester. 
Literary and Philosophical Society, October 31.— Prof. 
W. Boyd-Dawkins, F.R.S., vice-president, in the chair. 
On a biological aspect of cancer: F. J. Faraday. The 
author directed attention to a paper with this title read by 


him in 1899, and printed in vol. xlti. of the society's 
Memoirs. Several of the conclusions recently arrived at 
by the cancer research committee were therein  fore- 


shadowed, e.g. that cancer is not a microbic disease, but 
is due to an arrest of development and differentiation 
among the somatic cells, growth being restricted to mere 
gemmation.—Same recent researches into the nutrition of 
the egs cell in certain plants: Or. Marie C. €topes. The 
special group of plants on which the auther worked was 
that including the pine trees, Ginkgo, and the Cycads, 
viz. the Gymnosperms. Though the egg cells in this group 
are in many ways different from those of the flowering 
plants, the results have some bearing on the question of 
nutrition of egg cells in general, as well as some points 
of general technique. Much of the work was done in 
conjunction with Prof. Fujii, of Tokio, with whom the 
author is publishing a joint paper on the subject in 
Germany,—.4 model to illustrate the propagation of sound 
waves: Dr. H. Ramsden. The model consists of a 
series of magnetised needles, suspended yertically so as to 
vibrate in the same plane with their like poles downwards, 
and is designed to show (since the needles were constructed 
and regulated to have equal times of oscillation) most of 
the phenomena of the longitudinal transmission of waves. 

November 14.—Sir W. 11. Bailey, president, in the chair. 
—Seaweed: C. L. Barnes. The author read some extracts 
from the classical writers which showed in how little 
esteem seaweed was held by the ancients, it being re- 
garded by them as the most useless of things. He then 
showed, by an cnumeration of some of the uses to which 
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seaweed is now put, that the moderns had effectually 
removed this reproach that had been put upon it.—.An 
experiment showing some convection effects in a heuted 
liquid: C. Hl. Burgess. A U-tube is filled in the lower 
half with hydrochlorie acid coloured by a dye, and in the 
upper with plain acid, and the liquids are allowed to 
diffuse so as to give a shaded band. ‘The liquid is then 
heated by the passage of un electric current, and is resolved 
into a series of well marked layers. 


Paris. 


Academy of Sciences, November 27.—M. Troost in the 
chair.—On the distillation of copper: Ilenri Moissan. 
Copper can be readily distilled in the electric furnace. 
When the vapour is condensed on a cool body, a felted 
mass of copper filaments is obtained, presenting all the 
properties of ordinary metallic copper. Copper at its boil- 
ing point dissolves carbon, graphite, partly crystalline and 
partly amorphous, separating out on cooling.—On_ the 
benzylidene derivatives of anthrone and anthranol: <A. 
Hatter and M. Padova. Amongst the reduction products 
of anthraquinone, J.iebermann isolated a compound 
C\(H,,Q, to which one of two formulz could be assigned. 
The reactions described in the present paper show that this 
behaves as a tautomeric body, giving rise to derivatives 
of the ketone, anthrone.—Researches on intensive nitrih- 
cation: .\. Muntz and E. Laine. The principal aim of 
the present research was to find out a means of producing 
nitre on a large scale for the manufacture of explosives. 
Animal charcoal has been found to be the best support for 
the nitrifying crganism when strong solutions of ammonium 
salts are employed, a litre of animal charcoal giving 8-1 
grams of nitre per day. The maximum concentration of 
ammonium sulphate permissible has been found to be 
7-3 Srams per litre. Je is shown that it would be possible 
lo produce nitrates in quantities sufficient for the manu- 
facture of explosives in the case of the external supply 
being stopped.—On the total eclipse of the sun of August 
30, 1905: Ch. André. It is shown that the study of the 
eclipse by a serics of micrometric measurements gave 
results at least as good as the direct determination of the 
times of the external contacts.—On the luminous intensity 
of the solar corona during the total eclipse of August 30, 
19053 Charles Fabry. The observations were carried out 
at Burgos with a Lummer photometer. The intensity 
found was about three-quarters that of the full moon. 
On groups of continuous curves: Maurice Fréchet.—On 
the non-uniform divergence and convergence of Fourier’s 
series: H. Lebesgue.—On the coefficient of utilisation of 
helices: Edgar Taffoureau. .\ motor of 205 horse- 
power, 
sustain a useful weight of 506 kilograms.—On the definition 
of the magnifying power of microscopical objectives: L. 
Maiassez. The author proposes to define the magnifying 
power as the magnificution produced by the objective at 
unit distance from its posterior face.—Researches on the 
purity of electrolytes. The determination of an upper limit 
of hydrolysis of concentrated saline solutions by the use 
of symmetrical liquid chains presenting a fresh surface 
of contact: M. €hanoz.—The difference of potential under 
which the kathode rays are produced: Jean Malassez. 
The author’s experiments tend to show that, contrary to 
the views put forward by J. J. Thomson, the difference 
of potential under which the kathode rays are produced 
is the difference actually existing between the anode and 
the kathode.—The decomposition of ammonium sulphate 
by hot sulphuric acid in the presence of platinum: Marcel 
Delépine. In the presence of platinum, ammonium 
sulphate is destroyed by bviling sulphuric acid. The fact 
has an important bearing on the determination of nitrogen 
by the Kjeldahl method.—On a commercial silicide of 
copper: Paul Lebeau. A commerciul specimen of copper 
silicide contained 51 per cent. of free silicon, 44 per cent. 
of ccpper silicide, and 4 per cent. of silicide of iron. ‘The 
silicide was isolated, and, contrary to the accepted 
view, and in spite of the excess of free silicon, was found 
to consist of SiCu, instead of SiCu,.—Chemical oxydases 
acting in the presence of hydrogen peroxide: G. Baudran. 
—The molecular refraction and dispersion of compounds 
containing the acetylenic grouping: Charles Moureau. It 
is shown that the additive law in the case of the molecular 


No. 1884, VOL. 73] 


NOE TOD GS 


working two helices of 7-767 metres diameter, cun | 


143 


refraction and dispersion of substituted acetylenes does not 
correspond with the cxperimental facts.—The  petro- 
graphical examinution of some volcanic rocks from the 
YTuamotou Islands and Piteairn Island: Albert Michel- 
Lévy.—On sterile fruits developed without the intervention 
of the male element: Th. Selacolu. The reserves accumu- 
lated at the base of the flower or in the neighbouring parts 
with a view to the normal development of the pistil after 
fertilisation are utilised in certain species, even when 
fertilisation has not taken place, with the formation of a 
false fruit.—On a new enemy of the coffee plant in New 
Caledonia: J. Gattaud. The disease is known locally as 
Koleroga or Candellilo, and is caused by a fungus, Pelli- 
cularia Koleroga, Statistical researches on the evolution 
of the height in flax: Mlle. M. Stefanowski and M. 
Henri CGhrétien.—The cervical covering in the nauplius 
stage of Artemia salina: Nicolas de Zograf.—On a sup- 
posed case of reproduction by budding in annelids: Ch. 
Gravier.—The trophoplasmic spherules of the ciliated 
infusoria: J. Kunmstter and Ch. Gineste.—Researches on 
a supposed ovulase of spermatozoids: Antoine Pizon. 
Pieri’s theory, that the segmentation of the egg is started 
by a ferment (ovulase) of spermatic origin, has been ex- 
amined cxperimentally under more rigorous conditions than 
those obtaining in Pieri’s original experiments, and no 
evidence of the existence of such a ferment was obtained. 
The author’s conclusion is that Pieri’s experiments were 
not carricd out with suflicient care.—The toxic power of 


the seminal fluid and general considerations on the 
poisonous character of the genital products: (ustave 
Loisel.—On the influence of the salts intimately related 


albumenoids and to the diastatic materials in 
proteolysis: G. Malfitano.—On the function of salts on 
the production of activity in the pancreatic juice: the 
specific action of culcium: C. Delezenne.—The oxidation 
of organic substances by ferrous sulphate in the presence 
of extracts of animal tissues: F. Battellii—The emersion 
of the land during the Cretaceous period in Greece: Ph, 
Negris.—On the geological structure of the Cantabrian 
Cordillera in the province of Santander: Pierre Yermier. 
—On the Carboniferous and Permian deposits in Corsica : 
M. Deprat.—The layer of fossil vertebrates of Muaragha: 
M. de Mecquenem.—Measurements of the intensity of 
the earth’s electric field and of the ionisation of the 
atmosphere during the total eclipse of the sun of August 30, 
1905: G, Le Cadet. 


ta the 


CaLcurta. 

Asiatic Society of Bengal, November 1.—Some remarks 
on the geology of the Gangetic plain: E. Molony. The 
present valley of the Ganges in the United Provinces of 
-\gra and Oudh has been excavated from an older alluvium, 
the eroding power of the river being due to submergence 
in the lower part of the course of the river at some remote 
period. The older alluvium sametimes forms islands in 
the midst of the newer alluviums, or JKhadir, and is 
characterised by the presence of nodular limestone 
(Kankar). The boundary between the two formations is 
usually distinct. The main direction of the course of the 
river is determined by the channels in the older alluyium, 
erosion in which takes place very slowly. Jn stiff clay the 
average rate is 11 fect per annum. The records of the 
Lucknow boring indicate that the strata at a depth of 
more than roou feet are inclined, probably from north to 
south, and this is taken as evidence of a relative sub- 
mergence of the southern pertion of the Gangetic plain. 

Note on the species, habits, and external characters of 
the dugong: Dr. N. Annandale. The author has ex- 
umined a considerable series of Indian and Australian 
skulls and skeletons of IJalicore. He regards the differ- 
ences between them as individual, and sees no reason to 
recognise more than one species, H. dugong. He gives 
the measurements of a fully adult male recently caught in ° 
the Gulf of Manaar, and describes its external characters, 
especially those of the head and mouth. He points out 
that the dugong has probably altered its habits considerably 
within the last half-century, at any rate in Indian waters, 
and shows that its food includes true algze.— Hedyotis 
sisaparensis, a hitherto undescribed Indian species : Captain 
A. T. Gage. Description of a new species of Hedyotis 
found by the author in the Caleutta Herbarium, from the 
Nilgiri district. It is most nearly related to H. mollis 


(Wail.).~ Materials for a flora of the Malayan Peninsula, 
No. 18: Sir George King, K.C.I.E., F.R.S., and J. S. 
Gamble, F.R.S.) Owing to an unforeseen cause of delay, 
it has been found necvssary to postpone the publication 
of the natural orders No. 75, \pocynaceze, No. 76, 
Asclepiadacez, and No. 77, Loguniacece, for a short while ; 
consequently the present part, No. 18 of the ‘* Materials 
for a Flora of the Malayan Peninsula,’ contains the orders 
which succeed, viz. No. 79, Hydrophyllaceas, to No. 85, 
Lentibulariacew, inclusive, logether with No. 57, Bignoni- 
acew, and No. 88, Pedalinc No. 78, Gentienacee, has 
already appeared in part xvii, and No. 80, Gesneracee, 
will come later on. 
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Calorimeter: C. V. Boys, F.R.S. 

Society oF ARTS, at 4.30.—The Partition of Bengal: Sir James A. 
Bourdillon, K.C.S.1. 

CHEMICAL SOCIETY, at 8.30.—The Constitution of Nitrites, Part 1., Two 
Varieties of Silver Nitrite; P. C. Ray and A. C. Ganguli.—-The Products 
of Heating Silver Nitrite: E  Divers.—tthyl Piperonylacetate : W. H. 
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Hutcbinso1, F R.S.—Some Notes on the Life-history of .Varzarttifera 
Paneseae: A. W. Allen.—F.rhibition Photographs of a Luxuriant 
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Hindmarsh, at Alnwick. 
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Lunar Nomenclature: S A Saunder.—On a New Metbod of Determining 
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of the Axis of Mars: (2) Comparative Cnarts of the Region following 6 
Ophiuchi: Percival Lowell — Comparison of the Results from the Falmouth 
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Mirrors; with some Results of the Tests as Applied tosome Mirrors at 
Oxford: Rev. C. D. P. Davies.—Pramised paper: On the Astronomical 
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Ma Laco.ocicaL Society, at 8.—(1) A Revision of the Species of Cyclo- 
stomatidz and Liotiida eccurring inthe Persian Gulf and North Arabian 
Sea; (2) Description of Two Species of Marine Shells from Ceylon: 
J. Cosmo Melvill.—A Pteropod Alias: (a) C Hedley, (2) E. R. Sykes.— 
(1) Descriptions of Four new Species of Marine Shells from Ceylon ; (2) 
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and Electric Waves: Prof. J. A. Fleming, F.R.S. 
TUESDAY, DECEMBER 12. 

ZOOLOGICAL SOCIETY, at 8.30 

FARADAY Society, at 8.—The Physics of Ore Flotation: J. Swinburne 
and Dr. G. Rudorf.—The Concentration of Metalliferous Sulpbides by 
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the Flotation Process: Prof. A. Kk. Huntington.—The Tons of Pure 
Water: Prof. J. Walker, F R.S. 

INsTITUTION oF Civil. ENGINEERS, at 8.—-dyourned Discussion: The 
Steam-Turbine: Hon. C. A. Parsons, C.B, F.R.S., and G. G. Stoney.— 


WEDNESDAY, DECRMHER 13. 

Society or ARTS, at 8.—The Commerce and Industries of Japan: W. F. 
Mitchell. 

THURSDAY, DEceEMPER 14 

ROVAL SociETY, at 4.30.—Prodatle papers: An Investigation into tbe 
Structure of the Lumbo-sacral coccyzeal Cord of the Macaque Monkey 
(Macacus sinteus): Miss M. P. Fitzgera'd.—On the Distribution of 
Chlorides in Nerve Cells and Fibres: Prof. A. C. Mazallum and Miss 
M. L. Menten.—The Mammalian Cerebral Cortex, with Special Reference 
to its Comparative Histology. I. Order Insectrvora; Dr. G. A. Watson. 
—Observations on the Development of Ornithorhynchus: Prof. J. T. 
Wilson and Dr. J. P. Hill.—Further Work on the Development of the 
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Part I, ‘Vhe Action on Isolated Nerve: N. H. Alcock.—Report on the 
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Society for the year 1901-2: Dr. W. H. R. Rivers,—On the Sexuality 
and Development of the Ascocarp of Husmaria Granulata, Quel.* V. H. 
Plackman and Miss Helen C. I. Fraser.—On the Microsporangia of the 
Pteridospermea with remarks on their Relationship to Existing Groups: 
Robert Kidston, F.R.S.—The Araucariez, Recent and Extinct: A. C. 
Seward, F.R.S., and Miss S. O. Ford. 

MATHEMATICAL SoctETY, at 5.30.—On Well-ordered Agger: gates: Prof. 
A. C. Dixon.—Tables of Coefficients for Lagrange’s Interpolation 
Formula: Col. R. L. Hippisley.—On the Representation of certain 
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Yrachtenberg.—Some Difficulties in the Iheory of Transfinite Numbers 
and Order Types : Hon. B. A. W. Russell.—The Imaginary in Geometry: 
J. L.S. Hatton 

Institution of ELecTRICAL ENGINEERS, at 8 —Adsourned Discussion ¢ 
The Charing Cross Company's City of London Works: W. H_ Patchell 


FRIDAY, DECEMBER 15. 

INSTITUTION OF MECHANICAL ENGINEERS, at 8.—Addjourned Discussion + 
The Seventh Report to the Alloys Research Committee : On the Proper- 
ties of a Series of Iron-Nickel- Manganese-Carbon Alloys: Dr. H.C. H. 
Carpenter, and Messrs. R. A. Hadfield and Percy Longmuir.—Pafer: 
Behaviour of Materials of Construction under Pure Shear: E. G. Izod. 

Puysica. Society (at Royal College of Science, South Kensington), at 7.— 
Exhibition of Electrical, Optical and other Physical Apparatus. 

Insrivurion of Civit. ENGINEERS, at 8.—Tests of Street I!lumination in 
Westminster: Ik. E. Mann. 

AERONAUTICAL SOCIETY, at 8.—Tbe Acoustical Experiments carried ont 
in Balloons by the late Rev J. M. Bacon: Miss Gertrude Bacon.—The 
Aeromobile: F. Webb.—A New Contianous Impulse Petrol Motor for 
Dynamic Flying Machines : W. Cochrane. 
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Al (GARIN RRUOPC TWEE 


My Life: a Record of Events and Opinions. By 
Alfred Russel Wallace. Vol. i., pp. xii+435; 
vol. ii., pp. vilit459. With facsimile letters, illus- 
trations, and portraits. (London: Chapman and 
Haligeletd®, 1905-.)! Price) 25s. net. 

VERYONE will be glad that the Nestor of the 
E evolutionist camp has been able himself to tell 
us the story of his life. 1t has been a long life of 
ever fourscore years, full of work, rich in achieve- 
ment, starred with high ideals, and the story of it 
must have been pleasant to write as it is pleasant to 
read, It has been many-sided to a greater degree 
than that of most scientific investigators, for Alfred 
Russel Wallace has always had more than profes- 
sional irons in the fire, and has always been as much 
interested in practising biology as in theorising about 
it At the editor’s request we have confined our 
attention, however, to what the author tells us of his 
work as naturalist and biologist, though it is difficult, 
and not altogether legitimate perhaps, to abstract off 
one aspect of a life in this fashion. 

There does not seem to have been anything defin- 
able in Wallace’s inheritance to account for his be- 
caming a great naturalist. Nor was there much in 
his nurture to lead him in that direction except that 
he was country-bred in beautiful and interesting 
places. Thrown early on his own resources to make 
his way in life, he began when about fourteen to 
work at surveying—in which Herbert Spencer had 
also his early discipline—and it was in trying to 
understand his instruments and the earth he mea- 
sured that he first betame scientific. He tells us that 
in his solitary rambles, nature gradually laid hold of 
him, claiming to be understood as well as enjoyed. 
¥rom the stars and the earth his interest spread to 
flowers, and, with the help of Lindley’s ‘‘ Elements ”’ 
and Loudon's ‘t Encyelopzedia of Plants,’’ he became 
a keen field-botanist. He began to feel ‘‘the joy 
which every discovery of a new form of life gives to 
the lover of nature,*’ and this was the turning-point 
of his life. 

During a year of school-teaching at Leicester 
(1844), Wallace got to know Bates, who made him an 
enthusiastic entomologist, “‘ opening a new aspect of 
nature,’’ and he also read Malthus’s famous essay, 
“without which I should probably not have hit upon 
the theory of natural selection.’’ Another bool: that 
impressed him was Humboldt's ‘‘ Personal Narrative 
of Travels in South America,” which awakened a de- 
sire to visit the tropics, a desire soon strengthened by 
Darwin’s “‘ Voyage of the Beagle.’’ It is interesting 
to find that as early as 1845 Wallace was speculating 
upon the origin of species, and had a warm appre- 
ciation of the ‘‘ Vestiges of the Natural History of 
Creation.” 

Early in 1848, when he was twenty-five, Wallace set 
out, along with Bates, to explore and collect on the 
Amazon, and en the talc of his adventures, long since 
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told, the *‘ Life ’ throws some sidelights. There is a 


vivid description of the disastrous fire on board the 
rubber-laden ship which brought Wallace part of the 
way home in 1852. The holocaust of all his treasures 
was hard to bear, but what had been sent on during 
his journey, and those notes and drawings which 
were saved from the fire, sufficed to lay the founda- 
tions of his scientific reputation, and, perhaps, as he 
says, the disaster was, for him, a blessing in disguise, 
for it made him continue his ]anderjahre. 

The ‘‘ central and controlling ’* chapter in Wallace's 
life was his eight years’ wandering throughout the 
Malay Archipelago, the story of which has fascinated 
many thousands of readers. He had found his voca- 
tion, and enthusiasm grew upon him. ‘‘Who ever,” 
he wrote, ‘‘ did anything good or great who was not 
an enthusiast? ’’ The love of solitude grew upon 
him; it was so ‘t very favourable to reflection.’’ For 
though he was earning a competency by collecting, 
and though his knowledge of many groups of animals 
became expert, he was always pondering over big 
problems, and some of his friends at home shook 
their heads at his ‘* theorising.”’ ‘‘ The problem of 
the origin of species was rarely absent from his 
thoughts,’’ and at Sarawak, in 1855, he wrote what 
Huxley called a ‘‘ powerful essay ’’ on ‘* The law 
which has regulated the introduction of new species ”’ 
—a hint of what was coming. At Ternate, in 1858, 
when ill with intermittent fever, he began thinking 
over what he had learned from Malthus, and the 
theory of natural selection ‘‘ suddenly flashed upon 
him.”’ He wrote straight off to Darwin, and every- 
one knows how the two papers were read on the same 
day at the Linnean Society, and how the two dis- 
coverers were united in a friendship than which there 
has been nothing finer in the history of science. 

From 1862 to 1871 Mr. Wallace lived in London, 
and the ‘‘ Life’? gives an account of his scientific and 
literary labours, and interesting glimpses of many 
scientific men whom he came to know, such as Lyell, 
Spencer, Huxley, W. B. Carpenter, and St. George 
Mivart. He tried for various posts, e.g. the secre- 
teiyship of the Royal Geographical Society (which 
Mr. Bates obtained), and the guardianship of Epping 
Forest (in connection with which he had some lumin- 
ous ideas), but he was left free to continue his literary 
and scientific work, and to try to make things better 
for his country. Soon after his marriage, in 1866, he 
hegan to migrate by stages into the country—to Grays 
(where he wrote his ‘‘ Geographical Distribution *’), 
to Croydon (where he wrote his “ Island Life ’’), to 
Godalming, to Parkstone, and was able to live quietly 
on his earnings and on a well-merited Civil List pen- 
sion. Apart from his tour in America, where he gave 
the Lowell lectures in 1886, occasional holidays, e.g. 
at Davos, and occasional unprofitable scrimmages, his 
life was very uneventful, as men count events. By 
nature quiet, gentle, and reflective, he had no am- 
bitions save for truth and justice; he was satisfied 
with plain living and high thinking, and the esteem 
of all who really knew him. Thus for many years 
he has cultivated his garden and served his fellow- 
men. 

If 
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The ‘ Life’ contains many interesting appre- 
cialions of other naturalists, but we must confine our- 
selves to the relations between Darwin and the author. 
From his solitude in Malay Wallace wrote home in 
regard to ‘' The Origin of Species ’* :— 

‘““T have read it through five or six times, each 
time with increasing admiration. lt will live as 
long as the Principia of Newton. Mr. Darwin 
has given the world a new Science, and his name 
should, in my opinion, stand above that of every 
philosopher of ancient and modern times.” 


To Mr. Bates he wrote :— 


‘“t do honestly believe that with however much 
patience I had worked and experimented on the sub- 
ject, I could never have approached the completeness 
of his book, its vast accumulation of evidence, its over- 
whelming argument, and its admirable tone and 
spirit. 1 really feel thankful that it has not been left 
to me to give the theory to the world.” 


As everyone knows, Wallace parted company with 
Darwin over the possibility of giving a ‘t natural his- 
tory "interpretation of man’s highest qualities, and in 
one of his letters Darwin expressed the fear that 
his selectionist interpretation would quite kill him in 
Wallace’s good estimation. But the author writes :— 

‘“1 never had the slightest feeling of the kind he 
supposed, looking upon the difference as one which 
did not at all affect our general agreement, and also 
being one on which no one could dogmatise, there 
being much to be said on both sides.”’ 


Wallace also diflered from Darwin in regard to the 
reality of sexual selection through female choice, as 
to the distribution of Arctic plants in south temperate 
regions, as to the feasibility of the provisional hypo- 
thesis of pangenesis, and astothe transmissibility of 
acquired character. On the whole, however, he 
admits that those eritics are not far wrong who de- 
scribe him as more Darwinian than Darwin, and 
even in the title of one of his most effeetive books he 
persisted in his magnanimous subordination of him- 
self. The fact is, the friends were too keen in the pur- 
suit of truth to trouble about the boundaries of their 
personal credit. Neither begrudged the other his due 
meed of praise. Thus, if we may quote once more, 
we find Darwin writing to Wallace :— 

‘*T hope it is a satisfaction to you to reflect—and 
very few things in my life have been more satisfae- 
tory to me—that we have never felt any jealousy to- 
wards each other, though in some sense rivals. 1 
believe I can say this of myself with truth, and I am 
absolutely sure that it is true of you.” 

In addition to his statement of the theory of 
natural selection, his travels, and his work on distri- 
bution, Mr. Wallace has in many ways enriched 
natural history in the wide sense. There is his theory 
of the ‘“‘ warning colours’? of inedible insects, his 
theory of the correlation between the colours of female 
birds and the nature of the nest, his theory of ‘ re- 
cegnition-marks,”’ his criticism of sexual selection by 
choice on the female’s part, his argument that much 
that is called “ instinctive ’’ is due to instruction and 
imitation, his conclusions as to the Arctic elements 
in south temperate floras, his emphasis on mouth- 
gesture as a factor in the origin of language, his 
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strong opinions as to the part natural selection has 
played and still plays in the social evolution of 
mankind. We might mention other contributions— 
as to the permanenee of oceanic and continental 
areas, as to the causes of glacial epochs, as to the 


| glacial erosion of lake-basins, as to the affinities of 


the Australian aborigines—but we have said enough. 
It may be of interest, however, to notice that while 
Wallace many years ago sided with Weismann, he 
eannot sce his way to recognise the validity of the 
recent theories of discontinuous variation and muta- 
tion. 

In thinking of the work of Alfred Russel Wallace, 
we see him as a ‘* synthetic type,’? combining the vir- 
tues of the old naturalist traveller with those of the 
modern biologist. On the one hand, we see him with 
a rich experience of the forms and species of animal 
life, their distribution, habits, and inter-relations, but 
with a wide outlook, equally interested in palms and 
orehids, lakes and mountains. With ‘a positive dis- 
taste for all forms of anatomical and physiological 
experiment,’’ he never took to any of the usual 
methods of analysis, and even when he was most pre- 
occupied with species he tells us that he was deter- 
mined not to become a specialist. So, on the other 
hand, we see him from first to last as a generaliser, 
‘inquisitive about causes,’’ intent upon ‘‘ solving the 
problem of the origin of species,’ and contributing 
much thereto. His ‘* Life *? also discloses what many 
have had the privilege of knowing—the delightful per- 
sonality of one who has had the honour of being 
“Darwinit amulum, immo Darwinium alterum,’’ 
and no ttologist merely, but a warm-hearted 
humanist thinker, a fearless social striver, and one 
who realises the spiritual aspect of the world. He 
has the satisfaction of a retrospect on a long and 
happy life of work. : i. Age 


A HIGHER TEXT-BOOK OF ELECTRICITY 
AND MAGNETISM. 


Magnetism and Electricity for Students. by H. E. 
Hadley. Pp. x+575. (London: Macmillan and 
Co., Ltd., 1905.) Price 6s. 

“UIE object of this volume is to carry students a 
stage further than that reached in the author’s 

‘* Magnetism and Electricity for Beginners.’’ It has 

been written in response to numerous requests from 

teachers. Its scope is roughly that of a seeond- er 
even third-year college course. Elementary differ- 
ential and integral caleulus is employed, but even 
this is avoided whenever reasonably practicable. 
Technieal applications are dealt with in a minor way 
only, the author considering, rightly in our opinion, 
that they are best relegated to a special treatise. 
Turning to the detailed treatment we find many 
things to attract us. The method adopted for de- 
scribing electrical phenomena may be alluded to as 
the ‘‘ lines of force method.’? There are a large 
number of carefully thought out diagrams showing 
the play of Faraday tubes in various cases. These 
are in the main very accurate and suggestive as 
sketch diagrams. In Fig. 112, however—illustrative 
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of Faraday’s ice-pail experiment—eare should have 
been taken to make the lines emanating from the 
charged ball fall normally upon the vessel. The 
properties of these lines are not dogmatically asserted, 
but in general are derived, in the usual way, from 
the inverse square law of force; exception miust, 
however, be made with respect to the lateral pressure 
exerted by such tubes. Jn stating that the inverse 
square law was experimentally verified first by 
Coulomb the author seems to have forgotten 
Cavendish, who, fully twelve years earlier, proved 
that the index cannot differ from two by more than 
1/soth part. 

We have alluded already to the diagrams; more 
eare than usual has been exercised in regard to these. 
We are particularly attracted by one showing the 
lines of force and induction of a horse-shoe magnet. 
Compared with the usual paliry sketches of these 
lines this is most excellent. The student ought to 
be warned, however, that it represents rather an 
artificial case, since the poles are taken as concen- 
trated at points. In the absence of this warning 
the student may be puzzled to aecount for the peculiar 
configuration of the system of lines shown. Another 
diagram which is now finding its way into text- 
books is one (Fig. 354) showing the lines of electric 
force due to a current. Much emphasis is usually 
placed on the magnetic field, but the electrie field is 
almost entirely ignored. We are glad to see it now 
beginning to tale its proper place. 1t may be men- 
tioned that if the conductors be taken as infinitely 
deep, so as to reduce the problem to a two-dimensional 
one, the lines of force are a family of rectangular 
hyperbola, while the equipotential lines are the 
orthotomie hyperbole. 

Several omissions and errors require attention. 
In the chapter on mechanics there is no definition 
of mass we are not even told that it is the quantity 
of matter in a body. It is erroneous to state that 
electrification and electric currents are forms of 
energy (p. 22). .\ hollow soft iron cylinder does not 
act as a perfect screen to magnetic force for points 
inside it (p. 65). The proof of the formula for the 
ballistic galvanometer (p. 282) is imperfeet, since it 
assumes that the current is constant while it flows; 
whereas it essentially is never so in cases for which 
this kind of galvanometer is used. A very little 
change in the proof will put this right. In the 
formula for simple pendulum or suspended coil the 
time period should not be written with sin 4/@ in the 
denominator, since when so written the idea is con- 
veyed that this is the proper form when the difference 
between sin 9 and # is too large to be neglected. In 
calculating the temperature of a wire when heated 
by a current the emissivity should not be taken as 
a constant, for Messrs. Ayrton and Kilgour confirmed 
Peclet’s proof that it depends on the radius; for very 
thin wires the values go up to many times that 
quoted, except, of course, in a vacuum. Kelvin's 
pioof of the existence of an E.M.F. distributed in a 
circuit of two metals parts of which are at different 
temperatures depended on the first law of thermo- 
dynamics, and not upon the properties of a Carnot 
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eycle (p. 374). The definition of units is antiquated ; 
those deseribed (p. 515) are now obsolete. On 
p- 531, in connection with displacement currents the 
word displacement is used on adjacent lines in two 
senses, with consequent confusion to the meaning. 
The treatment of the calculation of the propagation of 
electrodynamic effects (p. 534) which is professedly 
applicable to the case when the exetting current is 
travelling along a wire is inapplicable to this case. 
The display of mathematics in this ealculation will 
eonvey the erroneous impression of a thorough in- 
vestigation. The result must be disastrous to a 
student who is feeling his way toward a knowledge 
of the subtleties of line-integration round a closed 
curve. The error arises in part from forgetting that 
the magnetic induction varies in the direction y as 
well as in the direction x. Everything is, we believe, 
put right if the conductor be taken as an_ infinite 
plane sheet; the variation which is omitted is in such 
a case zero. 

These few errors are the more unfortunate since 
we think that the book will prove a very useful onc. 
We frankly think that it has been attempted to put 
too much into small compass; most sections would 
be improved by amplification in explanation of prin- 
ciple at the sacrifice of detail. A little excision when 
this edition is exhausted, a little more attention to 
logical order and to the development of principles— 
such suggestions are worth attending to, for the 
book has the making of a very useful volume. 


BRLUIN STENTS: (OOULILIECIN BID) WVOUCIRS 
Gesammelte Abhandlungen von Robert Bunsen. 

Edited by Wilhelm Ostwald and Max Bodenstein. 

Vol. i., pp. exxvit+ 535; vol. ii., pp. vit 660; vol. tii., 

pp. vi+637. (Leipzig: Engelmann; London: 

Williams and Norgate, 1904.) Price 21. ros. net. 

HE appreciative and critical notices of Bunsen 
and his work which appeared shortly after his 
death hardly leave room for a review of the volumes 
before us. In the Chemical Society memorial lecture, 
which is justly given the place of honour in the pre- 
fatory part of the first volume, Sir Henry Roscoe has 
given a comprehensive survey of Bunsen’s work, and 
has described the personality of the man in such a 
way as to earn the gratitude of all old Heidelberg 
students. ! 

In these three stately volumes we have a complete 
collection of Bunsen’s contributions to science and a 
book that will form part of the permanent literature 
of chemistry. It is, indeed, a most striking fact that 
all Bunsen’s writings are in their nature permanent 
scientific literature, a fact that well deserves ponder- 
ing at the present time. He made some mistakes, 
he advanced some conclusions now untenable, but his 
writings are of faithful observations, careful experi- 
ments, laboratory methods. Of speculative theory 
there is nothing, and of strictly polemical writing also- 
nothing. The books that are included in his writings 
are uccounts of methods of doing things that he him- 


1 An account of Bunsen’s scientific work was given by Sir Henry Roscoe 
in Nature of April 28, 1881 (vol. xxii. p. 597), as a contribution to our 
series of ‘‘ Scientific Worthies.” —EprTor 
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self devised—gas analysis, mineral water analysis, 
flame reactions. It is not easy to deseribe Bunsen’s 
relation to chemical science. He was a_ perfect 
tvpe of ‘‘ Naturforseher,’’ a word for which there is 
hardly an English equivalent. He lived in his labor- 
atory, ever absorbed, he seemed, in finding his way 
through natural problems, like a navigator always on 
the bridge sailing in an unknown archipelago. 
His writings are hardly more than his log, and his 
lectures were the narratives of his own particular 
voyage in the region ealled chemistry. To a listener 
who had a fair knowledge of chemistry and its litera- 
ture it seemed as if there were no part of inorganic 
chemistry which Bunsen had not made in some way 
his own. In the laboratory it was the same; from 
the making of a borax bead to the exeeution of the 
most complicated analysis there was the Bunsen 
method of doing things. Spectroscopy, gas analysis, 
and electrolytic chemistry for long seemed wholly 
his. No chemist had a broader or more philosophical 
outlook than he; on the one hand he had a profound 
distrust of theory that went in advance of experiment, 
and on the other hand he despised all kinds of aim- 
less or recipe work. Of the periodic classifieation 
of the elements he said at one time, *‘ Ja, solche 
Regelmiissigkeiten findet man in den Borsen- 
blittern "5 of a well known standard work on analysis 
he said ‘‘ Koeh-buch! ”? and indignantly ordered its 
removal. What a memorable experience it was for 
a student to work with Bunsen through the Russian 
Mint residues!) The innumerable devices of his own, 
the ‘‘nursing ” operations at different stages, the 
tales of his earlier efforts and disasters, the cager 
hope ‘‘ vielleicht steckt etwas neues darin,”’ the dry 
assuranee “ja, alle Wochen werden ein Paar neue 
Platinmetalle entdeckt ’’ all these things come to 
mind to recall the image of a man in whom the art 
of a past master was combined with the artlessness 
of a child. 

It is impossible to estimate the influence of such a 
man; but in the volumes which it is the object of 
this notice to commend, it is possible to read the 
record of his work and to catch something of the 
spirit whieh animated the worker. 

The collected works are published under the auspices 
of the German Bunsen Society for Applied Physical 
Chemistry, and are edited by Prof. Ostwald and Dr. 
Bodenstein. We are therefore assured that the task 
has been performed with pious eare and with fulness 
of knowledge. The original intention of publishing 
a biography of Bunsen had to be abandoned owing 
to his express order, so characteristic, that his literary 
remains should be destroyed. He also desired that 
from his own letters in the possession of others 
nothing of a personal character should be published. 
The gap thus left is probably not so great as might 
be imagined, and one feels, after reading the pre- 
fatory memoirs by Sir Ilenry Roseoe, Dr. Rathke, 
and Prof. Ostwald himself, that we have probably all 
we really need to know. ‘‘ Bunsen stories ’’ were 
doubtless good to those who knew him, but to those 
who did not they were apt to be like most tales of 
university dons, and the collection which has been 
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privately published seems rather trivial, and jars some- 
what on the ears of the faithful. But the collection 


| of his writings makes a noble monument, and the 


thanks of all chemists are due to the Bunsen Socicty 
and to the two editors who have undertaken the 
laborious task and have executed it so well. 

ARTHUR SMITHELLS. 


OUR BOOK SHELF. 


The Practical Study of Malaria and other Blood 
Parasites, By Dr. J. \V. \Wo Stephens andsmake 
Christophers. 2nd Revised Edition. Pp. iti+396 
and xliv. (London: Published for the University 
Press of Liverpool by Wilhams and Norgate, 1904.) 
Ericeti2s. (od mie 

Tuts volume gives a very full and complete aecount 
of the practical methods employed in the study of 
malaria and kindred protozoan diseases of man and 
animals. The book being intended primarily for the 
use of medieal men in the tropies, who may be far 
from any laboratory, abounds in practieal hints and 
suggestions which will cnable good work to be aecom- 
plished with a minimum of apparatus, Xe. 

The methods of making and staining blood-films 
are given very fully, and the appearances of normal 
blood and of the various malaria parasites earefully 
described. In conneetion with malaria, the methods of 
catching, breeding, keeping, and feeding mosquitoes 
for purposes of malaria study reeeive considerable 
attention, and the life-history of the mosquito and the 
characters of a number of the more important species 
have no less than 200 pages devoted to them. 
Chapters then follow on the clinical and epidemi- 
ologieal study of malaria, and finally the hamamee- 
bidze, trypanosomes, spirochzetes, and filuriae are con- 
sidered. This entails descriptions of the anatomy and 
elassification of the chief species of ticks, fleas, tsetse 
and other biting flies, and a mass of detail is thus 
brought together in a form required by the investi- 
gator for which he otherwise would have to search in 
many scattered papers and works of natural history. 
In this respect the book will be of great value in 
laboratories of medical protozoology and the like. 
‘There are few points to which exception ean be taken, 
for the book is the outcome of the authors’ own 
experience on the subjects of which they write. It 
may be doubted, however, if methylated spirit can 
take the place of methyl alcohol for making up the 
Leishman blood-stain, and the authors’ view that 
blackwater fever is malaria plus haemoglobinuria 
excited by chill, quinine, or other simple cause is open 
to question. 

The book can be recommended as a most valuable 
euide, and the numerous illustrations, diagrammatic 
though many of them ure, enhance its usefulness. 

R. T. HeEWwtert. 


Pictures from Nature. By Richard and Cherry Kear- 
ton. Portfolio of fifteen Rembrandt photogravures. 
Size isin. x 1rin. (London: Cassell and Co., Ltd.) 
Price ros. 6d. net. 

Tus remarkable photographs taken by the Brothers 

Kearton of animal life in many aspects have often 

been described in these columns in terms of the 

highest praise. The fifteen pictures of birds and othe 
animals, among their natural surroundings, repro- 
duced for the present portfolio, represent the high- 
water mark of faithful portraiture in natural history. 

The plates include the following subjeets :—Black 
throated diver, kittiwakes at home, Icverets in their 
form, kingfisher waiting for its prey, squirrel, puffins 
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at home, young willow wrens, ring dove or wood 
pigeon, young cuckoo and sedge warblers, hedgehog, 
young long-eared owls, gannet or solan goose, peewit 
or lapwing, sparrowhawk adding sticks to her nest, 
and the great tit or oxeye. 

These handsome pictures provide the best possible 
tribute to the patient power of silent watching which 
the Brothers Kearton have developed during the last 
thirteen years in order to take advantage of oppor- 
tunities of photographing animals in their natural 
surroundings. 


Meteorelogie und Klimatologie. By Prof. Dr. Wil- 
helm Trabert. Pp. 127; with 37 figures in the text. 
(Leipzig: Deuticke, 1905.) Price 5 marks. 

Ix this little book, which forms part xiii. of Prof. 
KKlar’s *t Die Erdkunde,’’ the author attempts to out- 
line the general principles of meteorology and their 
application to the study of climate in a single work. 
The meteorological elements, and the making and 
reducing of observations are first dealt with; next 
comes a section on atmospheric physics, the distribu- 
tion of temperature and its variations, the circulation 
of the atmosphere, evaporation and condensation ; 
and, finally, a section on weather and climate, which 
includes chapters on weather forecasting, the chief 
types of climate, and the climatic characteristics of 
the main land divisions of the globe. 

Where so much is aitempted in so small compass, 
there is, of course, constant risk of the treatment of 
parts of the subject becoming hopelessly inadequate, 
but Prof. Trabert has succeeded in avoiding this; the 
essential points are sclected with extraordinary still 
and presented with great clearness and conciseness. 
The omission of details of construction of instruments 
in part i. is especially satisfactory—most books on 
meteorology are overburdened with matter which is 
only wanted by practical observers—although in some 
cases more modern types of instrument might have 
been selected for illustration. The most successful 
section of the book is, in our opinion, that on atmo- 
spheric physics, in which the vertical distribution of 
temperature and the forms of isobaric surfaces are 
given the proniinence they deserve, but do not always 
get. 

Prof. Trabert's books is an excellent introduction to 
such classics as Hann's ‘ Lehrbuch ’’ and ‘‘ Wlimat- 
ologie,’? on which it is to a certain extent modelled, 
and we strongly commend it to elementary students 
and teachers. 


‘1 Popular Introduction to Astronomy. By the Rev. 
Alex. C. Henderson. Pp. 114. (Lerwick: T, and 
J. Manson, 1905.) Price 2s. 6d. net. 

Ix this book there are three chapters, occupying sixty- 

three pages, and a series of thirteen ‘‘ notes’? which 

take up the remainder of the text. In chapter i. we 
find a very general, yet simple and instructive, descrip- 
tion of the solar system, its probable origin, and the 
nature, appearance, dimensions, and distances of its 
various individual components. The explanations 
given are brief, but they are Incid, and the verbal 
illustrations are homcly enough to appeal to the 
simplest minds. Chapter ii. deals with the apparent 
and real motions of the heavenly bodies, and here 
again the beginner should find no difficulty in grasp- 
ing the fundamental ideas. Comets are discussed in 
chapter iiil., which really consists of a description of 

Biela’s famous comet and of the metcoritic genesis of 

these bodies. 

The thirteen ‘‘ notes ’? comprise a mélange appar- 
ently consisting of extracts and examples taken from 
the author’s note-book, and it is rather difficult to 
see to what class of reader they will appeal. Portions 
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of them are certainly too erudite to suit real beginners, 
whilst they are not of the form to appeal to more 
advanced students. For example, the observing of 
the sunrise, combined with the consultation of a 
year book, would hardly answer to the description of 
an ‘accurate method ” of determining time. Double 
stars, climatic variations, aurorze, eclipses, the lunar 
phases, and the zodiac are amongst other things dealt 
with in this section of the book. W. E. R. 


Fragmenta Phytographiae Australiae occidentalis. By 


L. Diels and E. Pritzel. Pp. 60S. (Leipzig: W. 
Engelmann, 1903.) 
ALTHOUGH the floras of the different Australian 


colonies present a certain homogeneity that unites 
them into a definite ‘t Flora .\ustraliensis,’’? there is 
also a considerable diversity between the floras of the 
eastern and western sides of the continent; that of 
the western half is distinguished by its richness, the 
singular modifications due to physical conditions and 
the large proportion of endemic species. Exclusive of 
the northern tropical region, the vascular plants of 
Western Australia, according to the evidence of the 
Government botanist, Mr. A. Morrison, do not fall far 
short of 4000 species, and most of these are found in 
the south-west. The writers of this volume travelled 
through this portion of the colony, and also penetrated 
into the interior from Geraldton to Cue, and as far as 
Ranowna and Menzies in the Coolgardie district. 
Phytogeographical limits are determined mainly by 
the rainfall, which reaches a maximum of 39 inches 
in the neighbourhood of Cape Leeuwin and diminishes 
rapidly to 9 inches at Shark Bay in the North and 
Southern Cross inland; the botanical provinces out- 
lined in this volume have been mapped out in accord- 
ance with the rainfall. 

The book is primarily a systematic compilation of 
the authors’ collections, and although there are in- 
teresting notes on morphology and habit, the principal 
feature is the intimate knowledge which the authors 
display of the distribution of the various species. .\ 
revised arrangement of the Verbenacez is given, with 
analytical keys and numerous illustrations. Additions 
have been made to most of the typical genera, to 
mention only Acacia, Drosera, Hibbertia, and several 
of the Myrtacee. Taken in conjunction with 
Bentham’s ‘ Flora Australiensis,"? Baron von Muel- 
ler’s ‘* Fragmenta,’? and Spencer le Moore’s notes, 
these ‘‘ Fragmenta’”’ provide the necessary data for a 
fairly complete flora of the colony. Dr. Diels pro- 
poses to write a continuous phytogeographical account 
later, wherein it may be expected that he will sum- 
marise the extraordinary modifications of the desert 
and other plants that are no less unique than those of 
the Egyptian desert flora which Vollsens has so vividly 
portrayed. 


Sporting Sketches. By E. Sandys. Pp. viit389; 


illustrated. (New York: The Macmillan Company ; 
London: Macmillan and Co., Ltd., 1905.) Price 
7S OU wiles 


Mr. Epwyx Sanpys is so well known to bird-lovers 
and sportsmen in general by such works as “ Upland 
Game Birds ” that any volume of a somewhat similar 
nature is almost sure of a hearty reception on the 
part of that section of the public to which it more 
specially appeals. In the volume before us the author 
has collected together a number of articles on sport- 
ing subjects which originally appeared in that excel- 
lent American sporting magazine Outing, and to these 
he has apparently added others which now see the 
light for the first time. Whether, however, new or 
old—-and the author seemingly gives us no clue on 
this point—the articles have such a freshness about 
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them, and savour so strongly of the prairie or the river 


bank, that the lover of an outdoor life must be hard 
indeed to please if he cannot find matter of interest 
on almost any page to which he may happen to turn. 
The chapter-headings in some instances appear to be 
designed, at least to an English reader, to conceal 
rather than to elucidate the author’s subjects, and 
we venture to think that some less recondite titles 
than “The Witchery of Wa-Wa”’ and ‘t A Matter of 
Mascalouge ’ might have been selected without de- 
triment to the picturesque style which the author 
apparently favours. But when once this little diffi- 
culty has been overcome, the reader will be able to 
find his way about the book, and select those sections 
in which he may be more specially interested. 

The greater part of the book is devoted to fishing— 
both in sea and river—and feathered game shooting, 
and the English reader who desires to know the kind 
of sport afforded by ruffed grouse and ‘‘ bob white” 
will find his requirements fully satisfied in the 
author’s pages. Nor will the naturalist fail to find 
matter well worth his notice; and personally we have 
been specially interested in the account of the death- 
feigning instincts exhibited by the Carolina rail. 
Seemingly, when it thinks itself unable to escape, one 
of these birds suddenly ‘stiffens, topples over, and 
apparently expires. It may be taken up and ex- 
amined for a considerable time without its betraying 
any signs of life. Place it among its dead fellows in 
the shooting-boat, and after a longer or shorter 
interval it may astonish its captor by either starting 
to run about, or by taking wing and fluttering away 
in the characteristic flight.’ 

This is only one of many instances where strange 
habits of animals are recorded, and if not new they 
are always interesting and warth the re-telling. As 
a sample of the better class of sporting literature Mr. 
Sandys’s work would be difficult to beat. enles 


Ships and Shipping. By Commander R. Dowling. 
With a preface by Lieut. W. G. Ramsay Fairfax, 
R.N. Second Edition. Pp. xv+423. (London: A. 
Moring, Ltd., 1905.) Price 5s. net. 

A very excellent litthe volume and a most handy addi- 

tion to any shipping office. The naval information 

makes it also a very useful book to naval officers. 

One slight improvement would be useful—port-to-port 

distances round the coast of Great Britain and 

Iurope; for example, London to Plymouth. 

H. C. Lockyer. 


LETTERS TOD LHE SE DIROR, 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The late Sir John Burdon-Sanderson. 


Yue account of the life of Sir John Burdon-Sanderson in 
Nature of December 7 is so admirable that any addition to 
it may seem superfluous. Yet, as one who knew Burdon- 
Sanderson for more than thirty-seven years, and who owed 
more to him than language can well express, I shall be 
grateful if you will allow me to say a few words more 
about him. It seems to me that in one respect men may 
be likened to mountains. The Matterhorn rises sharply 
to a single peak, and there can be no doubt as to its 
summit. Monte Rosa has more than one summit, so 
nearly on a level that a stranger would be unable to say 
which is highest, and although each is higher than the 
Matterhorn, the enormous bulk of the mountain takes away 
from their apparent height and makes them less imposing. 
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In the same way it is easy to say what the great work has 
been of any man who has distinguished himself in a 
limited subject, but when a man’s work ranges over a 
wide sphere it is not so easy. The account of Sir John 
Burdon-Sanderson’s life in last week’s Nature clearly 
shows the wide extent of his activity and the great number 
of epoch-making discoveries which he made. If a scientific 
man were asked which of these is the greatest, he would 
probably answer according to his own personal bias. One 
man would name his unique researches on motion in 
plants; another his discovery of the possibility of attenu- 
aling anthrax virus and thus producing immunity from 
the disease; a third his researches on cireulation and 
respiration; and a fourth his work on muscle and nerve. 
But all these things, impurtant as they are, each one being 
sufficient to make a man famous in u special department, 
were only isolated outgrowths of his great work, and did 
not constitute it. J] believe that I am right in saying that 
Burdon-Sanderson’s life-work may be defined in three short 
sentences (1) He revolutionised physiology and pathology 
in this country; (2) he found them consisting of book- 
learning and microscopic observation; (3) he left them 
experimental sciences. 

When he first constructed a kymographion in 1807 by 
the aid of a tin-plate worker near the Middlesex llospital, 
to which he was then attached, there was not, with the 
exception of a few specimens of Marey’s sphygmograph, a 
single recording physiological instrument in use in the 
whole of this country. Now they are to be found in every 
physiological laboratory, and every student knows how to 
use them. When he began to work at pathology, it con- 
sisted chiefly in descriptions of the naked-eye and micro- 
scopical appearances of specimens of morbid anatomy. 
Now the action of disease-germs and of toxins and the 
reaction of the organism to them, the processes of disease 
and not its results, engage the chief attention of path- 
ologists, and the knowledge which experiments on these 
processes have afforded regarding the means of producing 
immunity and of curing by antiloxic sera has lessened, and 
is daily lessening, the wholesale destruction of life by 
epidemic diseases. 

How Burdon-Sanderson accomplished his great work by 
his researches, by his writings, by his example, and by 
his personal influence was well described in last week’s 
Nature, but I may perhaps be permitted to mention my 
own case as an example of what Burdon-Sanderson did 
for young men. I came to London knowing only one 
man, who from age and infirmity was unable to help me; 
but fortunately for me 1 had a letter of introduction to 
Burdon-Sanderson. Instead of merely saying a few civil 
things and then leaving me alone, as he might well have 
done, he invited me to his house, advised me as to my 
career, obtained for me a lectureship in the Middlesex 


| Hospital, to which he was then attached, gave me the free 


use of his laboratory, afforded me facilities for both ex- 
perimental and literary work, and, in short, laid for me the 
foundatinn of any success | may since have had, .so that 
it is mainly to him that I owe it. How many there are 
whom he has treated as he did me I do not know, for he 
did not let his left hand know the good his right hand 
was doing, but I do know that at least two others, Dr. 
Ferrier, who has done such splendid work in physiology, 
and Dr. Klein, who has done the same in pathology, owe, 
like me, their first establishment in London to Burdon- 
Sanderson. Such personal help as this in enabling young 
men to pursue a scientific career must net only be regarded 
as an evidence of the kindness and benevolence of his 
character, but must be reckoned along with his researches, 
his writings, his example, and his personal influence as a 
means whereby he accomplished his great work of re- 
volutionising physiology and pathology in this country. 
LaupER BRuNTON. 


Nomenclature of Kinship; its Extension. 


Tne method I adopted in your columns, August 11, 1904, 
of briefly expressing kinship has proved most convenient ; 
it has been used in a forthcoming volume by Mr. E. 
Schuster and myself on ‘‘ Noteworthy Families.”” 1 write 
now to show that it admits of being particularised by the 
use of foot-figures, as in the following example, which 
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refers to the more highly placed relatives of the newly 
elected King of Norway. 


Haakon VIl., King of Norway (b. 1872). 


Ss Frederick, Crown Prince of Denmark 
 . Ce 

Ja,, fa Christian IX., King of Denmark. 

la, br, George I., King of the Hellenes (b. 1845). 
1a}, Sty Dagmar, widow of Alexander 11]., Tsar of 


Russia, who d. 1894 
Nicholas 1]., Tsar of Russia (6. 1868). 
Alexandra, Queen of England (b. 1844). 
George, Prince of Wales (b. 1865). 


Fay, Stg SO, 
Jay, Sty 
Jay, 58, $07; 


t@,, St, da, also wife, Princess Maud (6. 1869) of 
England. 
The formule are to be read thus:—‘‘his (the Kk. of 


Norway's) father is the 1st (eldest) son, and is Frederick, 
C.P. of Denmark; ‘his (the K. of Norway’s) father’s 
father is Christian 1X.”’; ... ‘‘ his father’s 2nd sister's 
tst son is Nicholas 1]."";... ‘his father’s 1st sister's 
3rd daughter, who is also his (the K. of Norway's) wife, 
is the Princess Maud.’’ ‘These foot-figures need not inter- 
fere with the simplicity of the general effect, while they 
enable a great deal of additional information to be included. 
FRANCIS GALTON. 


Atomic Disintegration and the Distribution of the 
Elements. 

Mr. Donatp Murray’s letter (p. 125) deals with a sub- 
ject which I have been attempting, now for more than a 
year, to attack experimentally. A similar experience to 
that which Mr. Murray describes as the experience of a 
lifetime occurred to me eighteen months ago in a visit to 
the gnld mines of Western Australia. Since then my 
thoughts have been less concerned with the radio-elements 
than with those like gold, platinum, thallium, indium, &c., 
which resemble radium in the minuteness and approximate 
constancy of the proportion in which they occur in nature. 

lt is wonderful to reflect that mankind for thousands of 
years has been passionately and determinedly engaged in 
the search for gold, not on account mainly of its useful 


qualities, but on account of its comparative scarcity. The 
history of gold-getting presents a strange uniformity. The 


search has been rewarded always with about the same 
qualified measure of success, never with such success that 
the value of gold has seriously depreciated. The common 
saying that about the same amount of gold has to be put 
into the earth in order to dig it out holds an economic and 
probably a scientific truth. For may we not consider that 
the history of these centuries of search, carried on with a 
tenacity of purpose and a continuity approached in the case 
of no other element, shows clearly that a natural law is 
here involved no less than in the case of radium or 
polonium? The history of gold-getting appears to be sub- 
stantially the same in all countries in all times. We have 
the initial prospecting in which the chances and difficulties 
are so great that only the most adventurous attempt it; 
the discovery of surface gold and the rush from all parts 
of the earth; the phenomenal finds and the invariably much 
greater proportion of failure; the tracing of the gold to its 
source and the discovery of some cubic acres, or it may 
be miles, of gold-bearing earth. Then at first only the 
deposits averaging several ounces to the ton are thought 
worthy of attention; but these rapidly give out, and atten- 
tion is directed to the poorer and still poorer veins, while 
at the same time the steady progress and evolution of the 
pioneer camp, where often gold seems to be commoner than 
water, into the civilised community served with railways, 
electric power, and often elaborate water supply, cheapens 
the cost of extraction to such an extent that deposits 
averaging only a few grains to the ton can be made to 
yield a profit. Finally, we have the same inevitable end 
when science and organisation have done all in their 
power, and the remaining ore contains just so much gold 
as not to pav. 

Let the case be stated a little differently. What would 
be the effect of the sudden discovery in any one place of 
some really large quantity of gold? There seems no doubt 


that utter chaos would ensue in the commercial world, | 


which might involve before it was got under control a re- 
arrangement of the map of the world. Since nothing of 
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the sort has ever happened, in spite of the most unprece- 
dented struggles to that end, it is in accord with the 
principles of natural evolution to conclude that such a 
contingency probably violates some !aw of nature. Thus 
the gentlemen in charge of the national exchequer and of 
the Bank of England, who on a casual examination appear 
to be placing the most blind and implicit confidence on the 
future continuance of the existing order of things, are in 
reality secure in a fundamental if previously unrecognised 
law of nature. Eighteen months ago, after my visit to 
the gold deposits of Western Australia and New Zealand, 
and by the information which all concerned in the industry 
so readily placed at my disposal, 1 became convinced that 
in all probability gold, like radium, is at once the product 
of some other parent element, and is itself changing to 
produce ‘‘ offspring ’’ elements, so that its quantity, and 
hence its value, was fixed simply as the ratio of these two 
rates of change. 

My experiments with gold have been both by the direct 
and indirect methods. The former have been dogged by 
misfortune and have so far been without result, while in 
the indirect experiments on ancient gold the results until 
now have been conflicting. Certainly some nuggets did not 
contain helium in appreciable quantities, while in others I 
did find a minute quantity of helium. This, however, was 
before the elaborate precautions afterwards employed had 
been adopted, and as 1 can now repeat the experiments 
with certainty as soon as occasion permits 1 am keeping 
a quite open mind. On the other hand, [ have established 
to my own satisfaction that helium is an invariable con- 
stituent of native platinum in all the samples I have tried. 
The above reasoning, from rarity, after extended search, 
applies to platinum to a degree only less complete than in 
the case of gold. 

The experiments with the other elements have not yet 
been proceeding long enough to have furnished results, but 
1] have made a great many experiments with uranium and 
thorium in the attempt to detect directly the production of 
helium from these elements. These elements have been, 
in fact, the standards, for their rate of change is accurately 
known, and, assuming with Rutherford that the a particle 
is an atom of helium, may be expected to yield helium at 
a known rate. The methods of search have been perfected 
in the case of these two elements, and 1 am glad to be 
able to say that it is now only a question of time and 
patience before the rate at which helium is being produced 
from these two elements is accurately measured. On the 
other hand, if helium is not being produced, the experi- 
ments will indicate a maximum possible limit of the rate 
of production (set by the smallest quantity of helium 
detectable) far below the rate to be expected from theory. 
This method, which its, of course, applicable to any other 
element, would detect any other gas of the argon-helium 
family if produced. So far, however, I have only had one 
completely successful experiment with each element. In 
the case of uranium the result was positive, and indicated 
a rate of production of the same order as that required 
by theory. In the case of thorium, the experiment was of 
the nature of a blank test, and it proved that the rate of 
production is certainly not greater than ten times that 
required by theory. 

Mr. Murray’s letter induces me to put on record these 
imperfect results, and 1 do this the more readily as they 
may perhaps serve to emphasise and support his suggestion 
that experiments along the lines and on the scale he 
suggests should be carried out. But what laboratory in 
England could deal with ten tons of lead over a term of ten 
years? 

After a year’s work, I cnnfess 1] am less hopeful than [ 
was of the ability of the individual worker to carry out 
direct experiments in this subject of atomic disintegration. 
I wonder if the individual with his humble kilogram and 
his single lifetime is not starting on an almost forlorn 
hope, and is unduly and unnecessarily handicapped. Due 
consideration should be given to the supreme consequences 
that must follow from successful discoveries in this field. 
Not only is there to be considered the effect such results 
must exert on the whole trend of philosophic thought, but 
certain definite economic problems would be solved. For 
example, the proof of the disintegration of gold would 
reduce the doctrine of bimetallism and the theory of 
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currency to a branch of physical science, while in the 
mining industry the results would possess a fundamental 
significance. For the first time in the history of 
mineralogical chemistry it is possible, thanks to the re- 
searches of Boltwood, Strutt, and McCoy, to predict with 
considerable certainty the percentage of one element 
(radium) present if the percentage of another (uranium) is 
known; and one asks to what this discovery may not 
grow. 

It seems to me that the individual and his single lifetime 
is too small a stake for the prize in view. Such a work 
should be national, and carried on from century to century 
if necessary; and what nation has such a right or such 
a duty as the one in which the subject of atomic disintegra- 
tion originated? 1 confess to a feeling of impatience, to 
the sense of the inadequacy of the single lifetime, in my 
experiments on such small quantities of gold as I can 
purchase, when, disintegrating at the same rate, if dis- 
integrating at all, tons of gold are lying useless in the 
national bank, their secret—possibly one that it much 
concerns the race to know-—guarded from knowledge by 
every cunning invention that the art of man may devise. 
I confess to a sense of indignation that I should have to 
purchase for my experiments coins and other objects of 
known antiquity when within the walls of the National 
Museum lie—mere dead relics as they at present are—one 
of the finest collections in existence, capable of affording 
evidence perhaps of a longer history than any dreamed of 
by the antiquarian, and guarded by those who cannot 
interpret the cypher, and who, officially at Jeast, are 
unaware of its existence. |] confess to a feeling of mis- 
giving In starting experiments where, on the scale possible 
to the individual, the chances are all against their yielding 
a positive result in a lifetime. Surely considerations of 
this character, the availability of the national resourees 
and antiquities for the purpose of scientific investigations 
under due safeguards, and the provision for and care of 
experiments of long period with great quantities demanded 
by this new subject, are worthy of the attention of the 
nation, and of the British Science Guild as its newly 
formed adviser. FREDERICK SODDY. 

The University, Glasgow, December 9. 


Tne suggestion which Mr. Murray has put forward 
(p. 125) in explanation of the constancy of association of 
lead and silver has occurred to me also, and is indicated 
in an article which will probably appear shortly in the 


“Jahrbuch der Radioactivitat und Elektronik’; some 
calculations are contained therein which may be of 


sufficient interest to justify reproduction here. 

Some recent experiments? have afforded evidence that 
the activity of the ordinary metals is caused by the emission 
of @ particles. On the assumption that these a particles 
have an ionising power similar to that of those from radio- 
active elements, it appears that lead should emit Iess than 
one such particle per seeond. In order to find the maxi- 
mum rate of change that we can attribute to this metal, we 
will assume that the emission of one such particle involves 
the breaking up of one atom of lead and the formation of 
one atom of silver; thus one atom breaks up per second. 
Now a gram of lead contains about 4107! atoms, and 
therefore to transform one ten-millionth part of the lead 
would require 4% 10'* seconds or more than ten million 
years. Since it would be impossible to deteet a smallér 
proportion than this by chemical tests, I fear that the 
experiment which Mr, Murray suggests is impracticable. 
The earth would probably have ceased to be a habitable 
globe by the time that the lead was ripe for examination; 
perhaps we may trust posterity to settle the matter with 
greater expedition ! 

But the slowness of the change in lead presents serious 
difficulties to the theory that the silver in galena is a 
disintegration product. Even so small a proportion as one 
in ten thousand (33 ounces to the ton) would mean that 


the silver had been accumulating for a thousand million | 


years—a period longer than that usually assigned as the 
age of the earth. But until we know more of the processes 
hy which deposits of ore were formed, it is impossible to 


1 The accounts of these should be included in an early number of the 
Philosaphical Magazine. 
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say whether the lead could have retained its silver through 
all the vicissitudes of its career. 1 believe that the silver 
cannot be separated from galena by any physical means ; 
it may be so intimately associated that geological pro- 
cesses cannot affect it; but against this we have to set the 
fact that ccrussite often contains much less silver than 
the galena from which it is obviously derived. But here 
chemical separation may have taken place involving the 
passage of the metals into solution. 

There are problems connected with the ‘traces of 
impurity ’’ constantly associated with certain minerals 
which await solution by some laborious chemist; it would 
be interesting to see whether there is any tendency to 
proportionality like that which holds between uranium and 
radium. But the absence of such a relation might be 
explained on the grounds that radio-active equilibrium had 
not yet been attained. 

There is one other point to which attention may be 
directed. Rutherford has shown that the loss of heat from 
the earth by conduction would be compensated by the 
energy evolved by radium: distributed throughout the mass 
of the carth in the ratio of 1 to 2X 1o™; it appears that 
this amount of cnergy might be supplied by the disintegra- 
tion of the actual constituents of the earth even if no 
radium were present. It is becoming clear that the older 
estimates of the age of the earth, based on physical data, 
are wholly erroneous; but if the radio-activity of all 
elements can be established rigidly, and the time constants 
of their decay measnred with sufficient accuracy, it may 
be possible to use the evidence to which Mr. Murray has 
directed attention to gain some information as to the 
period that has elapsed since the solidification of the earth’s 
crust. Norman R. Camppett. 

Trinity College, Cambridge, December 10. 


In Nature, December 7, p. 125, Mr. Donald Murray 
suggests that the constant association of different elements 
arises from the slow transmutation of one into the other. 
The idea is certainly a reasonable one, and | presume has 
long been in the minds of all who have followed recent 
work. The writer discussed this question last year (Chem. 
News, 1904, ixxxix., 47, 58, 118), and arrived at Mr. 
Murray's opinion. 

Now interest in the matter is reviving, perhaps I may be 
allowed to direct attention to this discussion. 

IXiel, December ro. GEOFFREY Marvin. 


Action of Wood on a Photographic Plate, 


] WAVE recently seen some photographic plates used at 
the last eclipse which have on them, not only pictures of 
the sun, but also pictures of the wood forming the dark- 
slides in which they had been placed. 

At a former eclipse I understand a similar disaster 
oecurred. [It may, therefore, be well for me again to 
state that wood in contact with, or in near proximity to, a 
photographic plate, even in the dark, can impress upon 
the plate a clear picture of itself.t This action is much 
stimulated by high temperature and brilliant sunshine. It 
can, however, be stopped in several ways; probably the 
simplest one would be to make the slides of copper in 
place of wood. Wituiam J. RussELt. 

Davy-Faraday Laboratory. 


Magnetic Storms and Aurore, 


Tue interesting paper by Dr. Chas. Chree in vour issue 
of November 30 (p. 101) is inaccurate in one particular. 
lle states that the storm of November 12 was not accom- 
panied by aurore. My friend Mr. John McHarg, of 
Lisburn, writes me that it was fairly prominent, to be 
seen casily above the moonlight, the usual type, a steady 
slow brighter than the Milky Wavy, extending half round 
the horizon and fading off upwards at an altitude of 20°, 
or 30° in the west.” 

From that station aurorze were also observed on 
November 14, 15; 4G) 17, 20, 21, 22, 24026, 25, andigomand 
also that a bright crimson arch was scen 
on the carly morning of December 1. 


ce 


FE. €. DEN NEE 
6 Eleanor Road, Ilackney, N.E. 
1 Phil. Trans , vol. cxevii. p. 281; Proc. Roy. Soc, vol. Ixxiv. p. 13% 
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NODES ON TSTONEHENGE. 
IX.—FOLKLORE AND TRADITIONS. 


O far in these notes I have dealt chiefly with 
stones, as I hold, associated with, or themselves 
composing, sanctuaries. We have become acquainted 
with circles, menhirs, dolmens, altars, via sacrz, 
various structures built up of stones. Barrows and 
earthen banks generally came afterwards. 

The view which I have been led to bring forward 
so far is that these structures had in one way or 
another to do with the worship of the sun and stars; 
that they had for the most part an astronomical use 
in connection with religious ceremonials. 

The next question which concerns us in an attempt 
to get at the bottom of the matter is to see whether 
there are any concomitant phenomena, and, if there 
be any, to classify them and study the combined 
results. 

Tradition and folklore, which give dim references 
to the ancient uses of the stones, show in most un- 
mistakable fashion that the stones were not alone; 
associated with them almost universally were many 
practices such as the lighting of single or double fires 
in the neighbourhood of the stones, passing through 
them and dancing round them; there were also other 
practices involving sacred trees and sacred wells or 
streams. 

Folislore and tradition not only thus may help us, 
but I think they will be helped by such a general 
survey, brief though it must be. So far as my reading 
has gone each special tradition has been considered 
by itself; there has been no general inquiry having 
for its object the study of the possible origin and 
connection of many of the ancient practices and ideas 
which have so dimly come down to us in many cases 
and which we can only completely reconstruct by 
piecing together the information from various sources. 

I now propose to refer to all these matters with the 
view of seeing whether there be any relation between 
practices apparently disconnected in so many cases 
if we follow the literature in which they are 
chronicled. We must not blame the literature since 
the facts which remain to be recorded now here, now 
there, are but a small fraction of those that have been 
forgotten. Fortunately, the facts forgotten in one 
locality have been remembered in another, so that 
it is possible the picture can be restored more com- 
pletely than one might have thought at first. 

It will be noted at once that from the point of view 
with which we are at present concerned, one of the 
chief relations we must look for is that of time, seeing 
that my chief affirmation with regard to the stone 
monuments is that they were used for ceremonial pur- 
poses at certain seasons, those seasons being based 
first upon the agricultural, and later upon the astro- 
nomical divisions of the year. 

But in a matter of this kind it will not do to depend 
upon isolated cases; the general trend of all the facts 
available along several lines of inquiry must be found 
and studied, first separately and then inter se, if any 
final conclusion is to be reached. 

This is what I now propose to do in a very sum- 
mary manner. It is not my task to arrange the facts 
of folklore and tradition, but simply to cull from the 
available sources precise statements which bear upon 
the questions before us. These statements, | think, 
may be accepted as trustworthy, and all the more so as 
many of the various recorders have had no idea either 
of the existence of a May year at all or of the con- 
nection between the different classes of the phenomena 
which ought to exist if my theory of their common 

2 Continued from vol. Ixxii. p. 272. 
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| origin in connection with ancient worship and the 
| monuments is anywhere near the truth. 

This question of time relations is surrounded by 
difficulties. 

] give in Fig. 23 the Gregorian dates of the begin- 
ning of the quarters of the May vear, if nothing but 
the sun’s declination of 16° 20/ N. or S., four times 
in its yearly path, be considered. These were :— 


May Greek Roman 
Year Calendar Calendar 

End of Winter... readline 
Beginning of Spring... } Ee Beh 2 Bepeny 
59 Summer May 6 May 6 May 9 

End of Summer cat 

Beginning of Autumn... J Bue sS ue SERS 
Winter Nov. & Nov.10 Nov. 9 


9 


In the table |] also give, for comparison, the dates in 
tne Greek and Roman calendars (p. 20). 

There is no question that on or about the above 
days festivals were anciently celekrated in these 
islands, possibly not all at all holy places, but some at 
one and some at another; this, perhaps, may help 
to explain the variation in the local traditions and 
even some of the groupings of orientations. 

The earliest information on this point comes from 
Ireland. 

Cormac, Archbishop of Cashel in the tenth century, 
states, according to Vallancey, that ‘‘in his time four 


Summer solstice. 
June 21. 


Setting. Rising. 


August S, May 6. May 6, August 


March 21. 


Sept. 23. ear 
Sept. 2s. 


March 21. 


Noy. §, Feb. 4. Feb. 4, Nov. 


Dee. 23. 
Winter solstice. 


Fic. 23.—The farmers’ and astronomical years. 


great fires were lighted up on the four great festivals 
of the Druids, viz., in February, May, August, and 
SNoveniberas® 

I am not aware of any such general statement as 
early as this in relation to the four festivals of the 
May year in any part of Britain, but in spite of its 
absence the fact is undoubted that festivals were held, 
and many various forms of celebration used, during 
those months. 

From the introduction of Christianity attempts of 
different kinds were made to destroy this ancient time 
system and to abolish the so-called ‘‘ pagan ” worships 
and practices connected with it. Efforts were made 
to change the date and so obliterate gradually the old 
traditions; another way, and this turned out to be 
the more efficacious, was to change the venue of the 
festival, so to speak, in favour of some Christian 
celebration or saint’s day. The old festivals took no 

1 Hazlitt, ‘‘ Dictionary of Faiths and Folklore,” under Gule cf August. 
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account of week-days, so it was ruled that the fes- 
tivals were to take place on the first day of the week; 
later on some of them were ruled to begin on the first 
dav of the month. 

When Easter became a movable feast, the efforts 
of the priests were greatly facilitated, and indeed it 
would seem as if this result of such a change was not 
absent from the minds of those who favoured it. 

The change of style was, as I have before stated, a 
fruitful source of confusion, and this was still further 
complicated by another difficulty. Piers? tells us 
that consequent upon the change ‘the Roman 
Catholics light their fires by the new style, as the 
correction originated from a pope; and for that very 
same reason the Protestants adhere to the old.” 

] will refer to each of the festivals and their 
changes of date. 

February 4. 


Before the movable Easter the February festival 
had been transformed into Ash Wednesday (February 
+). The eve of the festival was Shrove Tuesday, and 
it is quite possible that the ashes used by the priests 
o1 Wednesday were connected with the bonfires of the 
previous night. 

It would seem that initially the festival, with its 
accompanying bonfire, was transferred to the first 
Sunday in Lent, February 8. 

I quote the following from Hazlitt 2 :— 

‘* Durandus, in his ‘ Rationale,’ tells us, Lent was 
counted to begin on that which is now the first Sunday 
in Lent, and to end on Easter Eve; which time, saith 
he, containing forty-two days, if you take out of them 
the six Sundays (on which it was counted not lawful 
at any time of the year to fast), then there will remain 
only thirty-six days: and, therefore, that the number 
of days which Christ fasted might be perfected, Pope 
Gregory added to Lent four days of the week before- 
going, viz. that which we now call Ash Wednesday, 
and the three days following it. So that we see the 
first observation of Lent began from a superstitious, 
unwarrantable, and indeed profane, conceit of imi- 
tating Our Saviour’s miraculous abstinence. Lent is 
so called from the time of the year wherein it is 
observed: Lent in the Saxon language signifying 
Spring.” ; 

Whether this be the origin of the lenten fast or not 
it is certain that the connection thus established be- 
tween an old pagan feast and a new Christian one is 
very ingenious: 24 days in February plus 22 days in 
March (March 22 being originally the fixed date for 
Easter) gives us 46 days (6x7)+4, and from the 
point of view of priestcraft the result was eminently 
satisfactory, for thousands of people still light fires 
on Shrove Tuesday or on the first Sunday of Lent, 
whether those days occur in February or March. They 
are under the impression that they are doing homage 
to a church festival, and the pagan origin is entirely 
forgotten not only by them but even by those who 
chronicle the practices as ‘‘ Lent customs.’’2 

Finally, after the introduction of the movable 
Easter, the priests at Rome, instead of using the 
“pagan” ashes produced on the eve of the first Sun- 
day in Lent or Ash Wednesday in each year, utilised 
those derived from the burning of the palms used on 
Palm Sunday of the year before. 

Further steps were taken to conceal from future 
generations the origin of the ‘‘ pagan’ custom due 
on February 4. February 3 was dedicated to St. 
“ Blaze.” How well this answered is shawn by the 
following quotation, from Perey.4 ‘‘ The anniversary 

1 ‘Survey cf the South of Ireland," p: 252. 
2 Under Ash Wednesday. 


3 Frazer, ‘Golden Bongh,” ii., 247 ef seg. 
4 ** Notes to Northumberland Household Book,” 1770, p. 333. 
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of St. Blazeus is the 3rd February, when it is still 
the custom in many parts of England to light up fires 
on the hills on St. Blayse night: a custom antiently 
taken up perhaps for no better reason than the 
jingling resemblance of his name to the word Blasze.”’ 

This even did not suffice. A great candle church fes- 
tival was established on February 2. This was called 
“* Candlemas,’’ and Candlemas is still the common 
name of the beginning of the Scotch legal year. In 
the Cathedral of Durham when Cosens was bishop he 
‘“busied himself from two of the clocke in the after- 
noone till foure, in climbing long ladders to stick up 
wax candles in the said Cathedral Church; the number 
of all the candles burnt that evening was 220, besides 
16 torches; 60 of those burning tapers and torches 
standing upon and near the high altar.’’? 

There is evidence that the pagan fires at other times 
of the year were also gradually replaced by candles 
in the churches. 


May 6. 


The May festival has been treated by the Church in 
the same way as the February one. With Easter 
fixed on March 22, 46 days after Easter brought us 
to a Thursday (May 7), hence Holy Thursday? and 
Ascension Day. With Easter movable there of course 
was more confusion. Whit Sunday, the Feast of 
Pentecost, was only nine days after Holy Thursday, 
and it occurred, in some years, on the same day of 
the month as Ascension Day in others. In Scotland 
the festival now is ascribed to Whit Sunday. 

It is possibly in consequence of this that the festival 
before even the change of style was held on the rst 
of the month. 

In Cornwall, where the celebrations still survive, 
the day chosen is May 8. 


August 8. 


For the migrations of the dates of the ‘‘ pagan ” 
festival in the beginning of August from the 1st to 
the i2th, migrations complicated by the old and new 
style, I refer to Prof. Rhys’ Hibbert lectures, p. 418. 
in which work a full account of the former practices 
in Ireland and Wales is given. 

The old festival in Ireland was associated with Lug, 
a form of sun-god. The most celebrated one was held 
at Tailltin. This feast—Lugnassad—was changed 
into the Church celebration Lammas—from A. S. 
hldimaesse—that is loaf-mass, or bread-mass, so named 
as a mass or feast of thanksgiving for the first fruits 
of the corn harvest. The old customs in Wales and the 
Isle of Man included the ascent of hills in the early 
morning, but so far I have come across no record of 
fires in connection with this date. 


November 8. 


The fact that November 11 is quarter day in Scot- 
land, that mayors are elected on or about that date, 
shows, I think, clearly that we are here dealing with 
the old ‘‘ pagan ’’ date. 

The fact that the Church anticipated it by the feast 
of All Souls’ on November 1 reminds us of what 
happened in the case of the February celebration, later 


I give a reference to the change of date; and 
perhaps this change was also determined by the 


natural gravitation to the first of the month as in the 


| case of May, and because it marked at one time the 


beginning of the Celtic vear. 


1 Quoted by Hazlitt. 5 

2 Much confusion has arisen with regard to the Holy Thursday in Rega- 
tion week because there is another Holy or Maundy Thursday in Easter 
week. Archaologists have also been often misled by the practice of many 
writers of describing the May festivalsas midsummer festivals. The first of 
May, of conrse, maiked the éeginning of summer. 
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But what seems quite certain is that the feast 
which should have been held on November 8 on 
astronomical grounds was first converted by the 
Church into the feast of St. Martin on November 11. 
The ‘‘ Encyclopedia Britannica ”’ tells us 

“The feast of St. Martin (Martinmas) took the 
place of an old pagan festival, and inherited some of 
its usages (such as the Martinsmannchen, Martins- 
feuer, Martinshorn, and the like, in various parts of 
Germany.” ; 

St. Martin lived about a.p. 300. As the number 
of saints increased, it became impossible to dedicate 
a feast-day to each. Hence it was found expedient 
to have an annual aggregate commemoration of such 
as had not special days for themselves. So a church 
festival ‘All Hallows,’’? or ‘‘ Hallowmass,’’ was 
instituted about a.D. 610 in memory of the martyrs, 
and it was to take place on May 1. For some reason 
or another this was changed in a.p, 534. May was 
given up, and the date fixed on November 1. This 
was a commemoration of all the saints, so we get 
the new name ‘‘ All Saints’ Day.” 

There can be little doubt that the intention of the 
Church was to anticipate and therefore gradually to 
obliterate the pagan festival still held at Martinmas, 
and it has been successful in many places, in 
freland, for instance; at Samhain,' November 1 
‘*the proper time for prophecy and the unveiling of 
mysteries ; it was then that fire was lighted 
at a place called after Mog Ruith’s daughter 
Tlachtga. From Tlachtga all the hearths in Jreland 
are said to have been annually supplied, just as the 
Lemnians had once a year to put their fires out and 
light them anew from that brought in the sacred 
ship from Delos. The habit of celebrating Nos 
Galan-galaf in Wales by lighting bonfires on the 
hills is possibly not yet quite extinct.’ 

Here, then, we find the pagan fires transferred 
from the 8th to the 1st of November in Jreland, bui 
in the Isle of Man this is not so. J will anticipate 
another reference to Rhys by stating that Martinmas 
had progressed from the 11th to the 24th before the 
change of style had brought it back, ‘‘ old Martin- 
mas,’’ November 24, being one of the best recognised 
“old English holidays,’ ‘told Candlemas’’ being 
another, at the other end of the May year, which 
had slipped from February 2 to February 15 before it 
was put back again. 

With regard to the Isle of Man Rhys writes * 
that the feast is there called Hollantide, and is kept 
on November 12, a reckoning which he states ‘‘ is 
according to the old style.’’ The question is, are we 
not dealing here with the Martinmas festival not 
antedated to November 1? He adds, ‘‘that is the 
day when the tenure of land terminates, and when 
serving men go to their places. In other words 
it is the beginning of a new year.’’ This is exactly 
what happens in Scotland, and the day is still called 
Martinmas. 

There is a custom in mid-England which strikingly 
reminds us of the importance of Martinmas in rela- 
tion to old tenures, if even the custom does not carry 
us still farther back. This is the curious and_ in- 
teresting ceremony of collecting the wroth silver, due 
and payable to his Grace the Duke of Buccleuch and 
Queensbury, on ‘‘ Martinmas Eve.’? The payment is 
made on an ancient mound on the summit of Knight- 
low Hill, about five miles out of Coventry, and in the 
parish of Ryton-on-Dunsmore. One feature about this 
singular ceremonial is that it must be observed before 
sun-rising. The money is now paid as a sort of high- 


a Rhys, ‘‘ Hibbert Lectures," p. 514. 


2 “Celtic Folklore,” p. 3t5. 
no. 1885, VOL. 73] 


way rate for the privilege of using certain roads in the 
Hundred of Knightlow, and, according to the ancient 
charter, the penalty is a fine of twenty shillings for 
every penny not forthcoming, or the forfeiture of a 
white bull with red nose and ears. There are no de- 
faulters nowadays, and if there were it would certainly 
be difficult, if not impossible, to find a beast answer- 
ing the above description, as this breed of cattle has 
become extinct. When the short ceremony is over, 
those taking part adjourn to a wayside inn, and there 
with glasses charged with hot rum and mill they 
toast the Duke's health. 
Norman Lockyer. 


AN AUSTRALIAN STORY BOOK.' 


HOULD any reader of Nature desire to give a 
Christmas present to a boy or girl he might do 
much worse than buy Mrs. Jeanie Gunn’s little book, 
but before parting with it he should himself look 
through it. The author has a great sense of humour, 
and seizes on salient features of native life and de- 
scribes them in a few words; these gifts, combined 
with a real sympathy with the blackfellow, have 
enabled her to write a little book that is full of human 
interest. This is not an ethnographical treatise, and 
no matters are gone into in detail, yet the reader 
will learn somewhat of the life of Australian 
aborigines and of their relations with the white man, 
and if he should not acquire any deep knowledge he 
will have nothing to unlearn, and that is something 
to be thankful for. 

A few examples culled at random will give a good 
idea of this most excellent little book. ; 

“The blacks’ sign language is very perfect. They 
have a sign for every bird, beast, fish, person, place 
and action. They have long talks without uttering 
a word. There are many times when a blaclsfellow 
must not speak, unless by signs. For instance, if 
he is mourning for a near relative, or has just 
come from a very special corrobboree. Often he 
must keep silent for weeks, and occasionally for 
months, and it is because of this and many other 
reasons that the sign language is so perfect. Every- 
one can speak it, and everyone does so when hiding 
in the bush from enemies, and then there is no fear 
of voices being heard.” 

*‘Tt is very wonderful, but then the blacks are 
wonderful. To have any idea of how wonderful they 
are, you must live among them, going in and out 
of their camps, and having every one of them for a 
friend. Just living in a house that happens to be in 
a blackfellow’s country is not living among blacks, 
although some people think it is.” 

*“T had plenty of Eau de Cologne, and used it 
freely. One day when Bett-Bett smelt it, as I was 
sprinkling it over my dress, she screwed up her little 
black nose, and after half-a-dozen very audible sniffs, 


said—‘ My word, Missus! That one goodfellow 
stink all right!” 
“Anyone can ‘sing magic,’ even lubras, but of 


course the wise old magic men do it best. It never 
fails with them, particularly if they ‘sing’ and point 
one of the special Death-bones or Sacred stones of the 
tribe. Generally a blackfellow goes away quite by 
himself when he is ‘singing magic,’ but very 
occasionally a few men join together, as they did in 
the case of Goggle Eye. ... Of course the man 
who has been ‘sung’ must be told somehow, or he 
will not get a fright and die. There are many ways 


1“ The Little Black Princess: A True Tale of Life in the Never-never 
Land,” By Jeanie Gunn. Pp. viit+1o07; illustrated. (London: The De 
La More Press, 1905.) Price ss. net. 
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of telliag him, without letting him know who has , 


‘sung’ him; but the man who leaves the bone about 


must, of course, be very careful to destroy his own 
tracks. Have you ever heard of  faith-healing ? 
Well, dying from  bone-pointing is faith-dying! 


Goggle Eye, after he had found the bones lying 
about, knew exactly what was going to happen to 
him—and of course it did.” 

“You cannot change a blackfellow into a white 
man, if you try; you only make a bad, cunning, sly 


Se 
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a? 


Fic. 1.—Tree-hurial, south of the Roper River. 


old blackfellow. I don't mean you can't make a 
blackfellow into a better blackfellow. I Iknow that 
can be done, if he is kept a blackfellow, true to his 
blackfellow instincts. ”’ Nees Jal 


NOTES. 


Tue Nobel prizes in science have this year been awarded 
as follows: The prize for physics to Prof. P. Lenard, of 
the University of Nicl, for his investigations on kathode 
rays; the prize for chemistry to Prof. Adolf von Bayer, of 
the University of Munich, for the development in organic 
chemistry and chemical industry resulting from his works 
on organic colouring matters and hydro-aromatic com- 
pounds; the medical prize to Dr. Robert Koch, for his 


discoveries in connection with tuberculosis. ‘The prizes, 
consisting of a sum of about 77ool., an illuminated 


diploma, and a gold medal with an appropriate inserip- 
tion, were presented by King Oscar on December 10 at 
the annual ceremony in commemoration of the founder 
of the institution, 


Tne following 
December 7: 


note appeared in the Tinics of 
Sir William Thiselton-Dyer, whose resigna- 
tion of the post of director of the Royal Botanic Gardens 
at ew is announced, has held that appointment since 
1885, and for ten years—1s7s—-188s—before his promotion 
he was assistant director. Ilis successor, Lieut.-Colonel 
David Prain, had a distinguished university career at 
Aberdeen and Edinburgh before he entered the tndian 
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From ‘' The Little Black Princess.” 


Medical Service in 1884. Three years alter his arrivat in 
India he was nominated curator of Calcutta Herbarium; 
in 1895 he became professor of botany at the Medical 
College, Calcutta, and superintendent of the Royal Botanic 
Garden there, and in 1898 he was appointed director of the 
Botanical Survey of India, Ile is forty-cight years of age. 


Tue German Anatomical Society has decided to erect a 
memorial of its honorary president, the late Prof. Albert 
von Wolliker. The memerial will be erected in Wurzburg, 
with which the 
famous teacher and 
investigator was in- 
timately associated. 


Pror. E. Rteckr, 
professor of experi- 
mental physics and 
applied electricity in 
the University of 
Gittingen, and also 


director of the 
Physical Institute, 
celebrated his  six- 


birthday on 
December 1; whilst 
Prof. R.  Fittig, 
emeritus professor of 
chemistry of the 
University of Strass- 
burg, celebrated his 
seventieth birthday 
on December 6. 


tieth 


Tue committee 
appointed to carry 
the proposal of a 
memorial to the late 
Prof. Virchow into 
execution has now, 
we learn from the British Medical Journal, a sum of 
4ooul. at its disposal. Of this amount, 1800/1. has been 
contributed by subscribers and 22001. by the city of Berlin. 
Yhree prizes, of the value respectively of 150/., 1ool., and 
50l., are offered for the best design of a memorial. Draw- 
ings must be sent in before April, 1906. 


THERE is a movement on foot in German chemical and 
technical circles to erect a statue in Freiburg, Saxony, to 
the memory of the late Prof. Dr. Ctemens Winkler, who 
was professor in the Royal Mining Academy at Freiburg, 
and died in Dresden last year. The proposed memorial is 
to take the form of a large block of granite decorated with 
a medallion picture uf the deccased investigator and a short 
account uf his life’s work. 


Tue French Académie des Inscriptions et Belles Lettres 
has clected Dr. Arthur Evans, keeper of the Ashmolean 
Museum, and Mr. Barclay, head keeper of the department 
of coins and medals in the British Museum, corresponding 
members of the academy. 


Yue thirteenth meeting of the international Congress of 
Prehistoric Anthropology and Archaeology will be held at 
Monaco, under the patronage of Prince \bert the First, on 
April 16-21, 1906. Particulars as to the congress may be 


' obtained from the general secretary, Dr. Verneau, 61 Rue 


de Buffon, Paris. 


Ar a meeting of the British comunittee for the Marseilles 
International Exhibition of Oceanography and Sea 
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Fisheries held last Friday, a central committee was 
nominated, consisting of Sir John Murray, K.C.B., the 
honorary president, Captain D. Wilson-Barker, Mr. W. E. 
Anchemm Die): lorbesme mls We Le elolt Dr. Ho R: 
Millbrae G. Nitchell} Prof. Arey WW. Whompson, 
(Bees. Towse, and Dra G. Il. Fawlern as honorary 
secretary. 


A CONFERENCE on smoke abatement and an exhibition of 
smoke-preventive appliances, arranged by the Royal Sani- 
tary Institute and the Coal-NSmoke Abatement Society, 
were opened at the large hall of the Morticultural Society 
on Tuesday. At the conference parts of an address by 
Sir Oliver Lodge, who was prevented by illness [rom being 
present, were read by Sir William Richmond; und at the 
conclusion of the reading a paper entitled ‘* Is London Fog 
Inevitable?’ was centributed by Dr. W. N. Shaw. 


Tue dinner of the Institute of Chemistry was held on 
Monday at the Ilotel Metropole, the president, Mr. David 
[loward, being in the chair. Responding to the toast of 
the institute, the president said that they had a very high 
ideal when they founded the institute; they wished to 
raise the standard of the chemist to something like the 
same level as that of the other learned professions. The 
position of the professional chemist was higher in England 
than it was anywhere else, and why? Because there was 
that independence of thought, that individual excellence and 
individual devotion to duty which was required in a true 
professional spirit. 


Tur seventeenth annual dinner of the Institution of 
Electrical Engineers took place on December 8 at the 
Hotel Cecil. A distinguished gathering assembled. Short 
speeches, in proposing and responding to the various toasts, 
were delivered by Mr. Babington Smith, the president 
(Mr. John Gavey), Sir Alexander Kennedy, F.R.S., Mr. 
E. Cunliffe Owen, Mr. Alexander Siemens, Mr. John G. 
Maydon, Mr. W. M. Mordey, Sir Alexander Binnic, and 
Dr. Budde, president of the Verband Deutscher Elektro- 
techniker of Berlin. Dr. Budde remarked that, speaking 
on behalf of his fellow electricians in Germany, he grate- 
fully acknowledged the thought and the spirit expressed in 
the invitation to himself to be their representative as guest 
<' the instituticn. Contact, he said, between the scientific 
and technical of all countries cannot be too cfose. 
There are matters enough tending to separate nations, and 
therefore it cannot be too strongly pressed that research 
and intellectual labour form a tie which will alwavs draw 
together the best spirits of the world, and must tend to 
promote international solidarity. 


TASER 


Ow Saturday, December 9, a very interesting ceremony 
took place at the Royal Forest Hotel, Chingford, when a 
presentation was made to Mr. Wm. Cole, the founder of 
the Essex Field Club, in honour of the completion of his 
twenty-five years of service as hon. secretary, editor of the 
publications, and curatar of the two museums founded by 
the club. At the instigation of the president, Mr. Miller 
Christy, a ‘‘ recognition fund’? was started a few months 
ago with Prof. Meldola as chairman, Mr. David Howard 
us treasurer, Mr. Christy as secretary, and a committee. 
The invitations issued on behalf of the movement were 
most cordially responded to, and the fund asked for was 
exceeded long before the subscription list was closed. At 
the dinner at Chingford Prof. Meldola presided and made 
the presentation on behalf of the subscribers, Mr. Cole and 
his brothers and sisters, all of whom had cooperated with 
him in carrying out the work of the club during the whole 
period of its existence, being present as the gucsts of the 
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evening. The presentation took the form of an illuminated 
address and a purse. .\mong those who were present to 
support the chairman, and who bore testimony to the value 
of the work of the club and of the services of the hon. 
secretary and his family, were Mr. Victer Buxton, the High 
Sheriff of Essex, Mr. Christy and Mr. David Howard, 
the president and treasurer of the club, Mr. T. V. Holmes 
and Prof. Boulger, past-presidents, Mr. Gellatly, represent- 
ing the verderers of Epping Forest, Messrs. W. Whitaker 
and Ilorace B. Woodward, hon. members of the club, Mr. 
W. M. Webb, representing the Selborne Society, and others. 
A very large number of appreciatory letters had also been 
sent, and were read from the chair, among the wrilers 
being the Countess of Warwick, Lord Rayleigh, Sir John 


Evans, Mr. E. N. Buxton, Profs. Ray Lankester, 
Marshall Ward, E. B. Poulton, and J. 3B. Farmer, 
Dr. florace Brown, Mr. F. W. Rudler, Dr. J. C. 


Thresh, the chairman cf the Essex County Council, 
the chairman of the Epping Forest committee, and all 


the past-presidents of the club other than those who 
were present. After the reading and presentation of 


the address by the chairman, and the handing of the 
purse by the treasurer, Mr. Cole. returned thanks on 
behalf of himself and family. In the course of his re- 
marks he laid emphasis on the services which the chair- 
man of the evening had specially rendered to the club as 
their first and cighth president, and who had ever taken 
the keenest interest in their work. He produced a copy of 
the original inaugural address delivered by Prof. Meldola 
in 1880, and pointed out that the general policy of the 
club had been sketched out therein, and that it, with sub- 
sequent addresses, had becn to them as models laying down 
the lines on which the work of their own and of all kindred 
societies aught to be conducted. In concluding, Mr. Cole 
also directed attention to sevcral branches of worl which 
he hoped to see the club take up in the future, among these 
being the establishment of a marine biological station, and 
the preservation, in connection with the photographic 
survey, of Essex folklore and dialects by means of phono- 
graphic records. 

AT a meeting of the Institution of Civil Engineers on 
December 5, the Hon. Charles A. Parsons, C.B., F.R.5., 
and Mr. G. G. Stoney, in a paper read before the institu- 
tion, traced the evolution of the steam-turbine from the 
time of Hero of Alexandria, following the chief steps in 
development that have led to the types in present use. 
After describing and discussing the chief characteristics of 
the three types of steam-turbine, which practically cover 
the whole field of useful turbine inventions, viz. the Parsons 
turbine, introduced in 1884, the De Laval turbine in 1588, 
and the Curtis turbine in 1902, the development of the 
Parsons turbine was dealt with. A good vacuum is re- 
quired for the economical working of steam-turbines, and 
certain special conditions and arrangements must be 
observed in order to obtain a vacuum of 273 inches to 
28 inches. An apparatus called a vacuum-augmenter has 
been designed by the authors, and consists of a steam ject 
placed in a contracted pipe between the condenser and the 
air-pump. With this apparatus, a total net reduction of 
steam-consumption of about 8 per cent. at full load has 
been obtained. Experience gained from  cross-Channel 
steamers and yachts shows that the propellers of turbine 
vessels do not race in a heavy scaway, that the vessels 
maintain their smooth-water speed to a remarkable extent 
in heavy seaway, and that they start, stop, and manoeuvre 
promptly. 
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Pycnogonida, or sea-spiders, of the Irish seas, naming | 


two new representatives of the group, each of which is 
figured. 


‘“\TOLITION IN MIcRO-ORGANISMS ”* is the translation of 
the title of a paper by Mr. R. B. Mesén, published at 
San José, Costa Rica, apparently as the first part of a 
serial entitled Publicaciones Nuevas por Contribucion de 
Amigos, While admitting that the activity of such 
organisms is automatic, and due in the first instance to 
external stimulants, the author considers that such ‘* anto- 
matomism ’’ constitutes the basis of the human will, and 
that there is a complete gradation from the former to the 
very highest developments of the latter. 


PERHAPS the most generally interesting article in the 
November number of the American Naturalist is one in 
which Mr. F. B, Loomis attributes the phenomenon in 
animals commonly known as ‘‘ over specialisation’ to 
“momentum.’’ As examples of structures coming under 
the designation of over specialisation, the author cites the 
tusks of the sabre-toothed tigers, the radiolarian shell, the 
sutures of ammonites, sponge-spicules, and the horns of 
wild sheep, wapiti, and elk. A variation started in one 
particular fine tends, in the author’s opinion, to develop 
in that one direction; if the feature be harmful the de- 
velopment dies, otherwise it may continue ad infinitum, 
This theory of momentum, it is added, has not been 
credited with the importance to which it is entitled. 
Whether we are very much more forward for this sup- 
posed explanation of a very obvious feature in development 
may perhaps be open to doubt. 


From the entomologicai division of the U.S. Department 
of Agriculture we have received a copy of a catalogue of 
exhibits of economic entomology at the recent St. Louis 
Exhibition, forming Bulletin No. 47. The whole exhibit 
was intended to bring into prominence the general scope 
of the work of the entomological division. Intimately con- 
nected with this is a memoir on the Mexican cotton-boll 
weevil, by Messrs. Hunter and Hinds, forming Bulletin 
No. 45 of the entomological division of the U.S. Agri- 
cultural Department. This weevil (Anthonomus grandis) 
has the evil distinction of having developed during the last 
twenty years from an insignificant into a notorious insect. 
In 1885 it was ascertained for the first time that this weevil 
attacked cotton in Mexico, and between that date and 
1902 it crossed the Rio Grande into Texas, where it has 
since spread with extraordinary rapidity, and inflicted 
enormous losses on cotton-growers. After spreading for the 
first few years very quickly, it was checked for a time 
by unfavourable seasons, but meeting with suitable con- 
ditions in 1898 it soon colonised the greater part of the 
State. Tt was hoped that in ten years’ time Texas would 
double its output of more than ten million bales of cotton, 
but this is now regarded as impossible. 


{x the course of an article on western explorations for 
fossil vertebrates, published in the October number of the 
Popular Science Monthly, Prof. H. F. Osborn states that 
“it is an extremely slow and difficult matter to prepare a 
fossil, however carefully collected, for exhibition. It takes 
two years or more to work out the collections of a single 
season; the result is that most of our museums are collect- 


ing materials more rapidly than they can be worked... . 
With 


larger endowments or with special gifts these 
treasures could be more rapidly brought to light.”’ It will 
not fail to be noticed that public exhibition of these 


wondrous fossils, when properly mounted, is regarded by 
American museum officials as a matter of prime import- 
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| of these excellent restorations in our own museums. 


ance. Those who pay for these institutions do not like 
the treasures hidden away for the sole benefit of the 


| student. 


A CHARACTERISTIC of modern American museums is 
formed by the restored models of extinct animals, of which 
there are scarcely any in the corresponding institutions of 
this country. A considerable number of such models were 
used by Prof. Osborn to illustrate his discourse on progress 
in manimalian palxontology during the last decade in 
America, delivered before the International Zoological Con- 
gress at Berne last year. The report of this lecture, published 
in the Comptes rendus of the congress, contains photo- 
graphs of these models, one of the most spirited of which 
is herewith reproduced. In this instance, the restoration 
has been a comparatively easy task, as the animal belongs 
to an existing genus, but the workers under the author’s 
direction have not hesitated to attempt to reproduce the 
external form of the Tertiary titanotheres and uintatheres, 
and even of the giant reptiles of the Jurassic and Cre- 
taceous. It may be hoped that we shall ere long see some 
ake 
author points out that there are three fossil elephants in 
America, viz. the mammoth (Elephas primigenius) in the 
far north, E. coliumbi (akin to E. antiquus) chiefly in the 


Fig. z.—Model of an Extinct Elephant (Zlephas ioperator). 


central States, and E. imperator (allied to E. meridionalis) 
in the south. Taken as a whole, Prof. Osborn’s record of 
progress is little short of marvellous, and ought to make 
European paleontologists jealous, if jealousy could be 
supposed to exist in matters scientific. 


Tue report by Dr. Ashburton Thompson on the fourth 
outbreak of plague at Sydney in 1904 adduces furiher 
evidence on the part played by rats in the communication 
of plague to man. During the three last plague epidemics 
in this city, an epizootic among the rats was always found 
to precede the epidemic in man. 


Tue Bulletin af the Johns Hopkins Hospital for 
November (xvi., No. 176) contains the first of the Herter 
lectures on the contributions of pharmacology to physi- 
ology by Prof. Hans Meyer, the second part of the paper 
by Mr. Martin on the cause of the heart beat, and articles 
of considerable anatomical and medical interest. 


THe October number of Naturen, published at the 
Museum, Bergen, contains an article by Prof. L. Kny on 
the sensitivity of plants, and a historical summary of the 
researches on the nature of alcoholic fermentation written 


by Mr. P. R. Sollied. 
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Tue American gooseberry mildew, Sphacretheca mors- 
uvae, which was reported Irom Ireland in 1900, and from 
the succeeding year, has also appeared in 
Sweden. Dr. J. Eriksson, writing in Bulletin No. 87 of 
the experimental station of the Royal Agricultural 
College, traces the disease that developed in Karlshamm, in 
the south of Sweden, to bushes that had been imported 
from Deumark. 

Tne monthly journal Tropical Life deals chiefly with 
tropical agriculture and commerce. Reference is made in 
the November number to two American machines recently 
brought out, the one a sugar-cane harvester, the other an 
auto-cottonpicker. The latter machine is provided with 
two long mechanical arms moving lightly in a universal 
joint; along each arm runs an endless belt studded with 
hooks. The arms are tilted to come in contact with the 
bolls, when the hooks pull away the whole mass, and the 
cotton passes along the belt to a receptacle. The possi- 
bility of utilising banana stems and trash for the manu- 
Tacture of paper is discussed in view of the large amount 
of material that is produced in the cultivation of the fruit. 


Russia in 


Tne cultivation of tomatoes under glass, with special 
reference to the value of pruning, is discussed in Bulletin 
No. 105 issued Irom the Hatch Experimental Station 
of the Massachusetts Agricultural College. The writer, 
Mr. G. E. Stone, advocates planting in beds rather than 
in pots, although the root restriction in pots favours early 
maturity. Pruning is said to promote early ripening and 
to produce increased size of fruit. There is some differ- 
ence of opinion whether it is better to prune to one or 
three stems, but there is a general consensus in favour of 
cutting out the leader. 

Tie report of the chiel of the United States Weather 
Bureau for the fiscal year 1903-4 (pp. Xxxix+ 381) con- 
tains, in addition to tables of observations and summaries 
at some 1650 stations, an interesting account of the very 
useful operations olf that organisation. Weather forecasts 
for thirty-six and Torty-eight hours in advance are issued 
for each State, besides special warnings of gales, cold 
floods, &c. To mention one case only of the 
utility of the storm warnings—a hurricane which advanced 
from the West Indies destroyed property to the value of 
100,000 dollars during its progress over Florida, but, owing 
to timely notice, comparatively little damage was done to 
vessels, as they remained in port in consequence of the 
warnings. Prof. W. L. Moore reiterates the hope that 
the time will come when it will be possible to forecast the 
weather for coming seasons, but that time has not yet 
arrived, and the officials of the Weather Bureau have been 
instructed to warn the public against imposition by long- 
range forecasters. A course of lectures on meteorology has 
been delivered by Prof. Abbe to students frequenting the 
Bureau, and we understand that this useful practice is now 
being carried out at our own Meteorological Office. The 
lectures present the results of work done by some of the 
ablest meteorologists in various parts of the world, and 
undoubtedly tend to excite greater interest in the science 
generally. 

Ix the Transactions of the American Mathematical 
Society for October Mr. F. R. Sharpe discusses the stability 
of motion of viscous liquids. It was found by Reynolds in 
1895 that for a liquid of density p and viscosity » moving 
between two planes at distance 2b apart, the motion was 
unstable when 2bpU/p>>517, while for a cylindrical pipe 
of vadius a the critical velocity was given by 2ba/p=1034. 
Mr. Sharpe now obtains for the first case the constant 167 
instead of 517, and for the second 470 instead of 1034. 
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In the Smuthsontan Miscellaneous Collections, vol. 
xivii., Prof. E. W. Scripture gives a first report of his 
studies on the construction of a vowel organ. The first 
experiments were made with reeds, but it was soon found 
necessary to replace these by rubber membranes held in 
various frames, and representing more closely the action 
of the human glottis. It is now possible to imitate all the 
vowels and their variations, and the remaining problem is 
io replace the rubber glottis by something that changes its 
form of vibration for different vowels and does not alter 
with time. When this can be done it will be possible to 
construct either a complete organ or a vowel register such 
as could be effectively used in church music. A register 
of one octave would require 124 vowel pipes. 


In a note contributed to the Journal of the Royal Mtcro- 
scopical Society (first read before the New York Micro- 
scopical Society in April last) Mr. Daniel D. Jackson 
advances the view that the movements of diatoms are 
caused by the evolution of gas. This idea was first sug- 
gested to the author by noticing the behaviour of a lithia 
tablet in a glass of water: The bubbles of carbonic acid 
gas given off set up the exact motions in the tablet that 
have been so often described for the movements of diatoms 
—‘* a sudden advance in a straight line, a little hesitation, 
then other rectilincar movements, and, after a short pause, 
a return upon nearly the same path by similar movements.” 
Mr. Jackson next made small models of diatoms otf 
aluminium, 2 mm, thick, having longitudinal grooves re- 
sembling those of the diatoms. When placed in caustic 
soda these models not only reproduced the actual move- 
ments of the diatoms, but also gave rise to currents in the 
matter closely resembling those described by Prof. Jabs Vex 
Smith as the result ol observations made by placing indigo 
in the water. 

We have received the Transactions of the English 
Ceramic Society, including the papers and discussions for 
the season 1904-5. It is satisfactory to note that the 
president, in the course of his address, considered that the 
scorn for technical instruction affected by pottery manu- 
facturers in the past appeared to be dying out. Allusion 
was also made to the steps taken by the Joint Committee 
of Manufacturers of Staffordshire to foster research in 
pottery by offering prizes for original work bearing on 
certain subjects. The society appears to be in a prosperous 
condition, and its efforts are becoming more and more 
appreciated both at home and abroad. Amongst the various 
papers we notice an interesting contribution by the pottery 
instructor, Dr. J. W. Mellor, on crystallisation in pottery. 


In No. 7 of the Bulletin of the Royal Academy of 
Belgium Prof. W. Spring describes experiments extending 
his well known work on the colour of natural waters. 
He comes to the conclusion that the calcium compounds 
present in natural waters have no colour peculiar to them- 
selves, and hence are not responsible for the green tint of 
many waters containing them. This is probably due to the 
diffraction produced by minute solid particles, the prescnce 
of which cau be demonstrated by an intensely luminous 
ray of light. Calcium salts really tend to conserve the 
pure blue colour of water by causing the elimination of 
ferric salts and humic materials. When a highly calcareous 
water is of a greenish hue it generally indicates that there 
is an equilibrium between the influx of brownish water 
containing humic material and ferrie salts, and the purify- 
ing action of the calcium salts. In No. § of the same 
Bulletin Prof. Louis Henry discusses in a theoretical paper 
the properties of water and their relation to the formula 
H,O. The physical properties point to a polymerisation of 
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the molecule, whilst a consideration of the chemical proper- 
ties leads to the conclusion that the two atoms of hydrogen 
are functionally different, and that in reality water has a 
disymmetric formula. 


A vERY interesting paper by M. T. Godlewski on 
certain radio-active propertics of uranium is contained in 
No. 5 of the Bulletin International of the Cracow Academy 
of Sciences. A re-investigation has becn made of the 
anomalous phenomena encountered by Meyer and 
schweidler in studying the activity of urantum X. These 
authors had concluded that the decay curve of uranium X 
is not complementary to the recovery curve of uranium, 
but M. Godlewski considers that this only holds when the 
uranium nitrate containing the UrX is separated from 
its solution by crystallisation; when it is separated by 
cyaporation to dryness at a temperature sufficiently high 
to remove the water of crystallisation, an abnormally high 
rate of decay is not observed. In fractionally crystallising 
uranium nitrate, uranium X, which is casily soluble in 
water, accumulates in the mother liquors; sevcral crystal- 
lisations will completely deprive uranium nitrate of UrX. 
The author explains the increase of activity observed in 
the crystallisation of uranium nitrate as being due to an 
accumulation of UrX in the upper surfaces of the crystals; 
this appears to be confirmed by the observation that the 
activity of a crystal when turned over was found to he 
only one-third of the activity measured from the upper 
Experiments are brought forward to show that the 
first rapid decay of activity after crystallisation, which 
causes an uneven distribution of UrX throughout the plate, 
is due to the diffusion of UrN from the upper layers of 
the crystal, where it is more concentrated, to the lower, 
where the concentration is smaller. The view is held that 
the uranium X is dissolved in the crystals and the total 
mass of uranium in the form of a solid solution. 


side. 


A SECOND and revised edition of the section of the report 
issued by the Engineering Standards Committee dealing 
with standard locomotives for Indian Railways has been 
published by Messrs. Crosby Lockwood and Son at tos. 6d. 
me bs 


We have received from Messrs. John J. Griffin and 
Sons, Ltd., a copy of their ‘“H’”’ list dealing with 
apparatus for use in the teaching of hydrostatics and 
pneumatics. The excellence of the illustrations and the 
lucidity of the brief descriptions make the catalogue a 
very serviceable onc. 


A circuLaR from the bio-chemical department of the 
University of Liverpool announces that the first number 
of a new periodical—the Bio-Chemical Journal—will be 
issued in January. Contributions are invited, dealing with 
all portions of the subject of bio-chemistry in its widest 
sense. The journal will be issued monthly, in so far as 
muterial is available. 


Tue University of Chicago Press has published a second 
edition of Dr. C. J. Chamberlain’s ‘‘ Methods in Plant 
Histology.” The first edition of the book was reviewed 
in our issue for November 28, 1oor (vol. Ixv. p. 75). The 
new issue contains both alterations and additions ; and some 
of the improvements suggested in the review referred to 
have been made. 


Ix noticing the illustrated catalogues of makers of 
scientific apparatus in this country from time to time, we 
have directed attention to the excellence of the illustrations 
accompanying the descriptions of the different instruments. 
-\ revised price-list of microscopes and accessories which 


NO. 1885, VOL. 73] 


GN Cie 


[DECEMBER 14, 1905 


has been received from the Bausch and Lomb Optical Co., 
Rochester, N.Y., is another instance of a carefully arranged 
and admirably illustrated catalogue. The catalogue pro- 
vides information concerning microscopes made by this 
firm suitable for general laboratory work, advanced work, 
bacteriology, photomicrography, and a physician’s needs. 
The necessary accessories ure detailed fully, and clear de- 
scriptions make their special characteristics easily under- 
stood. The sole representatives of the company in this 
country and the colonies are Messrs. A. E. Staley and Co., 
ig Thavies Inn, Holborn Circus, E.C. 


OUR ASTRONOMICAL COLUMN. 


ANOTHER NEW CoMErt, 1905c.—A telegram from the Riel 
Centralstelle announces the discovery of a new comet, 
by Prof. Giacobini, of the Nice Observatory, on 
December 6-080. 

At 16h. 53:7m. (Nice M.T.) the comet’s position was 

RA. =14h, 21m. 39-48., dec. =+20° 59’ 29", 
und subsequent observations showed that its daily move- 
ment in R.A. amounted to +1° 08’ (=+4m. 32s.) and 
in dec. to —0° 26/. 

From the above it is seen that, when discovered, the 
comet was about rom. east and 1° 15’ north of Arcturus, 
and that it is apparently travelling slowly towards the con- 
stellation Serpens. 

-\ second tclegram from Niel announces that the comet 
was observed at the Lick Observatory on December 8. 
The position at 17h. 16-5m. (Lick M.T.}) was determined 
as R.A.=14h. 32m. §8s., dec. =+19° 55’ 36”. 

Circular No. 82 from Kiel states that the following 


elements and ephemeris have been computed by Mr. 
Morgan (Glasgow, Mo.) from observations made on 


December 6, 7, and 8, and communicated to the Central- 
stelle by Prof. E. C. Pickering :— 


Elements. 


© =213 56 | 
8 = 93 21 ;1905°0 
a= 
g = 9°0928 
Ephemeris 12h. G.M.T. 
IQOB a 8 Bright- 
havem., s Bo ness 
Dec. 14 15 1 28 Ey ae! 
18 15 24 56 +14 22 
22 15 50 45 +11 13 4°22 


The computed brightness for December 10 was 1-66, the 
brightness at time of discovery being taken as 1-0. 


Comer 1905b.—A number of observations of comet 19055 
(Schuer’s) are recorded in No. 4057 of the .lstronomische 
Nachrichten. 

Using the Bruce telescope, and exposing for fifty-five 
minutes, Prof. Wolf photographed the comet on 
November 21, and obtained an image which showed the 
object to be unsymmetrical. A fine, faint tail was seen 
to issue from the coma in a position angle of 92°, reckon- 
ing from the direction of the comet's path, This tail was 
curved, with the concave side preceding, and at a distance 
of 22’ from the nucleus it was broken, the second part 
having a slightly different direction to the first. 

On November 20 Prof. Wolf was able to see the comet 
with the naked eye, and estimated its magnitude to be 
about 5-5. On November 21 he found it to be about 
6-3m., and on November 24 observed that it had decreased 
to 7-0. 

The ephemeris calculated hy flerr M. Ebell gives the 
position of this comet on December 15 as 


a=23h. 32m. 16s., 3=—10° 30!-s, 


and its brightness as about o-o4 of that at the time of 
discovery. 


a 
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OrpitaL ELements or Two Meigeors.—from a number 
of observations of a meteor which was seen on August 3 
Dr. P. Moschick, of Heidelberg, has calculated the radiant 
point, the earth point, the velocity, and the height of the 
meteor, and also the elements of its orbit. For the 
xpparent rudiant he obtained @-317° 56’, 8=—11° 54’, 
and for the mean velocity 47-93+8-37 km. per second, the 
probable value for the absolute velocity being 52-74 km. 
per sec. The elements show the orbit to be hyperbolic, 
and the meteor’s motion in the orbit to be direct. 

-\ second meteor was seen by numerous German observers 
on September 25, and Dr. Moschick has treated the observ- 
ational results similarly. For the position of the radiant 
point he obtained a=354° 54’, 8= +22° 4o’, and therefore 
concluded that the object observed was a Pegasid. The 
relative and absolute velocities were respectively 21-51 and 
30:4 km. per second, and the calculated elements show that 
the meteor moved, with a direct motion, in an elliptical 
orbit (]stronomische Nachrichten, No. 4057). 

Macnetic DistURBANCE DURING THE RECENT .\URORAL 
DispLay.—In a paper communicated to the Paris Academy 
of Sciences, M. Th. Moureaux states that a strong mag- 
netic disturbance took place about 9 o’clock on November 
15, coinciding, in point of time, with the exceptionally fine 
auroral display which was so generally observed. From 
Sh. 59m. to oh. gm. (Paris M.T.) the declination, which 
was already below the normal, diminished by 34’, and 
then quickly recovered, increasing 42’ between gh. om. 
and oh. 24m. The horizontal and vertical components 
were simultaneously affected in the opposite direction. 
Similar disturbances took place on November 12. Numerous 
small groups of sun-spots were on the solar disc during 
this period, and the first large group seen in October, now 
much scattered and diminished, was due to cross the 
central meridian on the evening of November 13, during 
its second rotation (Comptes rendus, No. 21). 


Tue ZopracaL Licht To THE NORTH OF THE SuN.—Whilst 
in Switzerland recently, Prof, Newcomb ascended the 
Brienzer Rothorn in order to observe, if possible, the 
extension of the zodiacal light in the north and south 
direction. He found that the light was bright enough to 
be seen at a distance of 35° from the sun in the direction 
of the solar axis, and he assumes that it extends equally 
on both sides. Prof. Newcomb therefore suggests that 
the zodiacal light shall in future be described ‘as a 
luminosity surrounding the Sun on all sides, of which the 
boundary is nowhere less than 35° from the Sun, and which 
is greatly elongated in the direction of the ecliptic ’’ (-lstro- 
pliysical Journal, No. 3, vol. xxii.) 


CURIDANSELECTRIGQRPOWER STATIONS AT 
NIAGARA. 


ON January 2 of this vear, in the power house of the 

Canadian Niagara Power Company, on the Canadian 
side at Niagara, the largest units used in the development 
of water-power were started. This great power house is 
situated in Victoria Park, and all the work of development 
is done under consent from the Government of the Province 
of Ontario and the commissioners of the park. 

Fourteen years ago ground was broken on the New York 
side at Niagara for a power development by means of a 
wheel-pit and tunnel. The 105,000 horse-power thus de- 
veloped has been a great inspiration to the growth of the 
American city, and Canadians looked forward to the time 
when they should profit by a similar development. Now 
their hopes are being realised, for three strong companies 
are actively at work on the Canadian side developing 
powcr from the water that speeds toward the Horseshoe 
or Canadian Fall. It was in 1892 that the Canadian 
Niagara Power Company secured its first rights to develop 
power in Canada, and since then it has paid the park 
commissioners more than 225,000 dollars in the retention 
of its privileges, while its first horse-power was developed 
or the date ahove mentioned. 

The Canadian Niagara Power Company is allied to the 
Niagara Falls Power Company of the New York side of 
the river, but in its Canadian development it has given 
men of science and electrical engineers the most wonderful 
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installation to study yet known im the field of any water 
power development. In the big power houses on the New 
York side the unit of development is 5000 horse-power, but 
on the Canadian side the unit is 10,000 horse-power. It 
Was in 1890, at a meeting of the International Niagara 
Commission, held in London, that a unit of 5000 horse- 
power was adopted for the development on the American 
side at Niagara. 

Ten years have elapsed since Rudolph Baumann, a Swiss 
engineer, turned the wheel that started the first sovo unit 
on April 4, 1895, and since that day the installation has 
been doubled in size and output capacity, and is in cvery 
way a success. Now comes Canadian Niagara with its 
units of 10,000 horse-power, the largest in the world. Mr. 
William Il. Beatty, of Toronto, Ontarie, who is president 
of the Canadian Niagara Power Company, turned the snuall 
wheel that controls the flow of water from the penstocks 
to the turbines, and as he admitted the flood of water the 
monstrr generator began to revolve, and within a few 
minutes was making 250 revolutions a minute, the spced 
at which it is to be steadily operated. Unit No. 2 was 
also started, making 20,000 herse-power available in the 


Fic. 1.—Site of the Power House of the Ontario Power Co., showing its 
nearness to the Horseshoe Fall. 


station, and by May 1 three additional units of the same 
size were ready to run, giving off a total of 50,000 horse- 
power from the five machines. In all, eleven units will 
be installed in this station, so that its final output 
will be 110,000 horse-power, or 5000 horse-power more than 
is available from the twenty-one machincs in the two power 
houses of the Niagara Falls Power Company on_ the 
American side of the river. 

In the wheel-pit and tunne! method of developing power 
at Niagara, a great slot, several hundred feet long, is 
excavated in the earth to a depth of about 180 feet and 
21 feet wide. From the bottom of the wheel-pit a tail 
race or tunnel is driven through solid rock a distance of 
2200 {cet to the lower river or gorge. This tunnel is built 
in the farm of a horseshoe, and is about 20 feet wide by 
25 fect high. It is lined from end to end with vitrified 
brick and concrete, while the wheel-pit is also carefully 
lined. From the upper river a canal of short length diverts 
water from the main stream to a furebay at one side of 
the big power house, Near the bottom of the wheel-pit 
the turbines are installed, and these are connected to the 
generators in the power station over the wheel-pit by 
vertical shafts or tubes. From the forebay to the turbines 
penstocks ro feet in diameter run to the turbines, and us 
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the gates are raised the water pours from these penstocks 
into the wheels that give motion and life to the big 
generators. As the water passes through, or is discharged 
from, the turbines, it falls into the tunnel, and then flows 
through this tail race to the lower river and gorge. It is 
diverted from the main stream but a very few minutes, 
but in that time it serves to aid man in gaining control 
of thousands of electrical horse-power. 

It is agreed between the power companies and the cam- 
missioners of Victoria Park that all power generated in 
the park fimits must be transmitted outside the park 
boundaries for application and use, and so the clectric 
current from the station referred to will pass to a trans- 
former station uot far distant, where, for transmission 
purposes, it will have its voltage raised to 40,000 or 60,000 
volts, in order that it may sucecssfully and economically 
be sent to Toronto and other distant places to meet the 
demand for electric power fram Niagara. Toronto has long 
been anxious to be connected by a transmission line with 
the power development at the falls, and now a line for 
transmission purposes has been about completed, so that 
electric current from the gencrators in the station of the 
Canadian Niagara Power Company may be uscd in the 


Fic. 2.—Power House of Canadian Niagara Power Co., being erected over 
the wheel-pit. 


operation of the trolley curs and lighting systems of the 
Canadian city nearly go miles away from Niagara. 
The Electrical Development Company of Ontario, Ltd., 


is also constructing a wheel-pit and tunnel power develop- | 


ment in Victoria Park. The works af this company will 
be a short distance abnve the site of the development of 
the Canadian Niagara Power Company, but, for all this, 
the tunnel it is building will be slightly shorter than the 
tunnel of the company last named, because it will run right 
under the river-bed, over which the upper rapids (oss, to 
a point behind the falling sheet of water of the Horseshoe 
Fall, where it will empty into the lower river. From the 
bottom of this wheel-pit there will be two short lateral 
tunnels that will carry the water from the pit to the main 
tunnel at a point tos feet from the bottom of the slot. 
This company projects a development of about 125,000 
horse-power, and the machinery it will instal will command 
general attention. 

The Ontario Power Company is another concern that 
has secured a franchise for the development of power in 
Victoria Park. Its methad of development will be quite 
different fram that of the other two companies referred to. 
Its power house, a concrete and iron structure, has been 
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built at the water's edge, in the gorge, a short distance 
below the Horseshoe Fall, and water will be carried to it 
by penstocks concealed from view in tunnels that have been 
driven through the rocky bank from a spillway or open 
relief on top of the bank. Irom this spillway great steel 
flumes will extend to the forebays, which are situated far 
up the river. “There will be three of these steel flumes, each 
1S feet in diameter and more than 6000 feet long. Each 
will divert 3900 cubic feet of water every second, which is 
an amount estimated to be sufficient to develop 60,000 
electrical horse-power in the station at the water’s edge. 
Thus from the three steel flumes and the water supply 
thus afforded, no less than 180,000 horse-power is to be 
developed. This power will pass fron’ the generators to 
a trunsformer station located on the bluff in the rear of 
Victoria Park more than 250 feet above the power house, 
and more than §50 feet back from it. 


Orrix. E. Dunvar. 


INVESTIGATION OF THE UPPER AIR. 


“TEE subjoined announcement has been received from 
the director of the Meteorological Office. 


In response to representations from various quarters, the 
Meteorological Committee has assigned from the Parlia- 
mentary grant under its control a sum for promoting the 
investigation of the upper air by kites and other means. 

The immediate objects in view are:—(1) To establish 
an experimental station where kite ascents and other ex- 
perimental investigations can be carried out, especially on 
the days selected for international cooperation. (2) To 
develop and extend the instrumental equipment, so that 
facilities may be afforded for the cooperation of other 
observers upon sea or land. (3) To provide for the publi- 
cation of the observations in combination with those of 
other countries, by a contribution to the cost of the inter- 
national publication undertaken by the president of the 
International Commission for Scientific Aérostation, Prof. 
HI. Iergesell, of Strassburg. 

Mr. W. H. Dines, F.R.S., has undertaken the direction 
of the operations for the Meteorological Office. His experi- 
ments for the office are carried on at his house at Oxshott. 

An endeavour will be made, with fair prospect of success, 
to enlist the cooperation of marine observers in corre- 
spondence with the office. Captain A. Simpson, of the 
S.S. Moravian, has already expressed his willingness to 
make a trial of this method of extending our knowledge of 
marine meteorology as soon as the necessary gear and 
instruments can be supplied. 

Tt is hoped that through the assistance of others who 
are interested in such investigations, and have at their 
disposal the means of carrying them out, an effective 
scheme for the investigation of the upper air may be set 
on foot, Lieut.-Colonel J. [E. Capper, C.B., R.E., of the 
Aldershot Balloon Companies, has already facilities for 
such purposes, and will take part; Mr. G. C. Simpson, 
lecturer in meteorology in the University of Manchester, 
is making arrangements for occasional observations on 
the Derbyshire hills; Mr. C. J. P. Cave, who has already 
made some interesting kite ascents in Barbados, has pro- 
vided himself with the necessary equipment for experiments 
at Ditcham Park; and Mr. S. 11. R. Salmon has arranged 
a station on the Downs near Brighton, and carries out 
ascents on the international days. 

There is, accordingly, a prospect of an effective investi- 
gation being commenced. 


BOTANY AT THE BRITISH ASSOCIATION. 


“THE president, Mr. Harold Wager, F.R.S., dealt in his 

address, which was delivered at Johannesburg, with 
some problems of cell structure and physiology. The text 
of this address has already appeared (September 21) in 
NATURE. 

As was to be expected, there were fewer papers than 
usual this year in Section K, and of these relatively [ew 
were of a purely technical nature, the majority being either 
general accounts of recent work or else papers which 
possessed some special local interest. 

General Papers.—Prof. R. W. Phillips opened the pro- 
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ecedings at Cape Town by delivering a semi-popular fecture 
on recent advances in our knowledge of seaweeds. Dealing 
first with the attached shore vegetation, the lecturer pointed 
out that, with the exception of a very few phanerogams, 
this consists entirely of blue-green, green, red, and brown 
alge. In the red alge the most important recent work 
is that of Oltmanns, who has shown, in opposition to the 
view maintained by Schmitz, that no real nuclear fusion 
takes place in the auxiliary cells. in the brown alge 
Williams's work on the Dictyotacee has considerably 
moditied the views previously held regarding them. Not 
only has he discovered motile antherozoids in this group, 
but his work on their cytology points to the existence of 
a definite alternation of generations. Farmer and Williams 
had shown that in the Fucacez the reduction of chromo- 
somes takes place at the origin of the oogonium. In 
Dictyuta, however, as originally shown by Mottier, and 
since confirmed by Williams, the reduction division occurs 
in the mother-cells of the tetraspores. There would thus 
appear to be in this plant two generations, precisely similar 
in their externat morphology, but fundamentally distinct in 
respect of the number of chromosomes in the dividing 
nucleus. Our knowledge of the floating oceanic vegetation 
has been greatly extended by the members of the German 
plankton expedition, and other workers. The lecturer 
dealt with the distribution of this floating vegetation in 
the surface waters of the globe, and described some of the 
adaptations which prevent rapid sinking of the minute 
forms composing it. 

Mr. R. P. Gregory discussed some of the problems of 
heredity. He first gave a general account of Mendel’s 
principles of heredity, referring to some of the more recent 
work on Mendelian tines. He then dealt particutarly with 
some new experiments conducted by Mr. Bateson and him- 
self, on the inheritance of heterostyly in Primula. Although 
certain irregularities were observed, on the whole the 
characters of long and short style were inherited in the 
usual Mendelian ratio, the short style being dominant, the 
long recessive. Further experiments, conducted in the hope 
of throwing light on the fact, observed by Darwin, of the 
relative infertility in ‘‘ iltegitimate’’? as compared with 
“legitimate ’’ crosses in Primula, were inconclusive. 

Prof. F. E. Weiss contributed a paper on the value of 
botanical photographs. He pointed out that the mapping 
of the ptant-associations of any given district, and the 
detailed study of the ecological factors concerned, can be 
most usefully supplemented by good photographs showing 
the general aspect and distribution of the vegetation. It 
is important to have, not only general photographs of 
various plant-associations, but also photographs of the 
different members of such associations. Plant photography 
can also be usefully employed in morphological, patho- 
Jogical, and other studies. The truth of the author’s 
remarks was forcibly illustrated by a series of beautiful 
lantern stides. Two committees are now at work collect- 
ing botanicat photographs and rendering them available 
for teaching and other purposes. One, recently established 
for the survey of British vegetation, is concerning itsclf 
with British ecological photographs; the other, the British 
Association committee for the registration of photographs 
of botanical interest, has adopted a wider scheme, and is 
anxious to receive help from scientific photographers in all 
parts of the world. 

An interesting discussion took 
methods in the teaching of botany. The president (Mr. 
Harold Wager, F.R.S.), who opened the discussion, was 
of opinion that the methods usually employed, both in 
universities and schools, neither develop. real interest in the 
subject nor afford an adequate training in scientific method. 
Ile emphasised the importance of basing atl courses of 
botanical teaching on practical work, both observational 
and experimental, such work to be carricd out by the 
students themselves. Lectures should be rather of the 
nature of discussions upon the facts learned during prac- 
tical work than merely informational. A good deal of 
faulty educational method is due to the domination of 
examinations. It is almost impossible for satisfactory 
wurk to be done if teachers are compeited to follow set 
syllabuses, which are generally so extensive as to leave 
little room for originality on the part of the teacher. 

Several speakers agreed with the generat conclusions of 
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place on educationai 


| affinities of the flora as a whole. 


the president, but Mr. A. C. Seward, F.R.S., 
Douglas Campbell were inclined to lay 
the importance of lectures, particularly 
students are concerned. 

Miss Lilian Clarke contributed to the discussion a most 
interesting account of her methods of teaching botany in 
the James Allen School for Girls at Dulwich. She gives 
no set tectures, but the girls make observations and con- 
duct experiments, not only in the school garden, where 
each girl has charge of a plot, but also in the laboratory. 
The latter has been designed so as to admit as much light 
as possible; it can also be kept at a constant temperature, 
so that practical work on living plants can be carried on 
at all seasons of the year. 

South African Botany—Mr. A. C. Seward, F.R.S., in 
discussing the fossil floras of South Africa, gave a general 
account of the plants characteristic of the Lower Karroo, 
Stormberg, and Uitenhage series. He laid stress on the 
need for further field work, as more material, particularly 
petrified specimens for microscopical examination, is badly 
needed to render our knowledge of these floras more 
complete. 

Prof. A. Engler and Dr. R. Marlcth: presented important 
papers on the floras of tropical Africa and South Africa 
respectively. 

Prof. Engler dealt with his subject largely from the 
ecologicat point of view. Discussing first the metcor- 
ological conditions of tropical Africa, he pointed out that 
in every tropical country, where the altitude of the land 
surface varies from sea-level to high mountains, practically 
the same plant-formations can be distinguished, though, of 
course, their systematic composition may be very different 
in different cases. The author then enumerated the various 
halophilous, hygrophilous, xerophilous and other form- 
ations, with their subdivisions, finally discussing the 
The dominant element 
of the flora is one peculiar to tropical Africa, the plants 
composing which are more nearly related to those of India 
and Madagascar than they are to those of tropical America. 
But besides this native element, we find in tropical Africa 
other elements. Thus in the hygrophilous formations of 
East Africa, Indian and Madagascan elements abound, 
while in those of West Africa a distinct tropical American 
element is found. A South African element is present, par- 
ticularly in the shrub-formations of Angola and East 
Africa; a Mediterranean element in the north-east, 
especially in Somaliland; and lastly, in the high moun- 
tains, many species belonging to a boreai element are 
found. From the entire absence on these mountains of 
many groups characteristic of northern regions, Prof. 
Engler concludes that such northern forms as are here 
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found have entered by immigration, and are not the 
remnants of a once widely spread Old World flora. 
The botanical regions proposed by Ir. Marloth in his 


paper on the phyto-geographical subdivisions of South 
Africa are somewhat similar to those suggested by Bolus, 
Engler, and others, though differing in detail. The two 
main divisions, very uncquat in size, are A, the Cape 
province, characterised by many endemic plants of more 
or less south temperate affinities, and B, the pul:vo-tropical 
province. The latter is again subdivided, according to 
ecological conditions and floral constituents, into (1) the 
grass-steppe regions, including the Bush-veld, Iligh-veld, 
Kalahari, and the Caffrarian countries; (2) the central 
districts of Cape Colony, including the Karroo, the Karroid 
plateau and Little Namaquatand ; (3) the western littoral ; 
(4) the forests of the south coast; (5) the south-eastern 
coast beit. 

Mr. J. Burtt-Davy contributed «a paper on the ctimate 
and life zones of the Transvaal. He divides the Transvaal, 
according to altitude and climate, into three zones, which 
he terms the High, Middle, and Low Veld respectively. 
Each is characterised, not only by its native vegetation, 
but also by the crops it is capable of producing. 

Mr. F. B. Parkinson gave an interesting account of 
irrigation farming as carried on at the Orange River farm 
at Baviaankrantz. To raise the water, chain and bucket 
pumps are employed, working in shafts sunk at a sufficient 
distance from the river to be above flood-level. The shafts 
are supplied with water from the river by means of ro-inch 
syphons. By judicious watering, winter cereal crops, and 
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summer crops of potatoes, peas, &c., can be profitably 
grown. : 

Mr. T. R. Sim discussed the distribution of South African 
ferns, and pointed out that the recent opening up of the 
Orange River Colony, the Transvaal, and Rhodesia has 
resulted in the filling up of many gaps in our knowledge 
of this subject. : 

Dr. Schonland gave a survey of our knowledge of South 
African succulent plants, chiefly from the historical and 
systematic points of view. 

A paper was also contributed by Mr. J. Medley Wood 
cn the indigenous plants of Natal. 

Technical Papers.—.\mong these may be mentioned an 
interesting note by Dr. Horace T. Brown, F.R.S., on the 
dissipation of absorbed solar radiation by xerophilous 
plants. He pointed out that in ordinary foliage Ieaves the 
amount of heat necessary to vaporise the water of trans- 
piration is so considerable that such a leaf may be sub- 
jected to intense solar radiation without ucquiring a 
temperature of more than a very few degrees above that 
af the surrounding air. In xerophilous plants, however, 
transpiration is at a minimum, and therefore some other 
method af guarding against the risk of dangerously high 
temperatures is necessary. .\ecording to the author, this 
is to be found in the loss of heat due to thermal emission. 
Experiments have been conducted by him (in collaboration 
with Dr. W. E. Wilson) which show that a powerful cool- 
ing effect is produced by the high thermal emissivity of a 
leaf surface, even when transpiration is completely in 
abeyance. 

Prof. H. H. W. Pearson communicated an interesting 
account of his investigations into the development and 
germination of the spores of Welwitschia. The results 
obtained show that some of the current views of the re- 
lationship of this extraordinary plant to the other genera 
of the Gnetacese must be considerably modified. 

Prof. Douglas Campbell described the prothallium and 
reproductive organs of Gleichenia peciinata, and directed 
attention to the similarity that exists between them and 
those of Osmunda. 

Prof. M. C. Patter presented two papers. In the first 
an account was given of some experiments which showed 
that amorphous carbon can be slowly decomposed by the 
agency of a soil bacterium, with the evolution of carbon 
dioxide. 

The second dealt with the healing of parenchymatous 
tissues in plants. .\ccording to the author, the first step 
in this process (prior to the formation of cork) is the 
closing nf the intercellular spaces by the formation of a 
“ wound-gum "’ similar to that described by Temme in 
wounded xylem vessels. ‘Thus the increased rate of gaseous 
interchange caused by the wound is very soon checked. 

Mr. 1. B. P. Evans, in a pauper on infection phenomena 
in the Uredinew, said that it is quite possible to identify 
different species of Puccinia by the shape of their infection 
vesicles. 

Dr. G. Potts contributed a paper on the action of 
calvium compounds on Plasniodiophora Brassicae (‘‘ finger 
and toe "’). Experiments show that an acid soil encourages 
the growth of the parasite, while alkaline substances 
inhibit it. 

A most interesting feature of the Cape Town meeting 
was afforded by a fine ecolleetion of native plants, brought 
together with considerable trouble by Dr. Marloth. These 
included a number of the more striking succulents fram 
the Karroo region, and also a great many plants from the 
south-west district of Cape Colony. The latter were, for 
the most part, in flewer, the heaths and the Iridacew in 
particular presenting a beautiful blaze of colour. Dr. 
Marloth also exhibited a number of ecological photographs 
taken in various parts of Cape Colony. 

But, apart from the meetings themselves, the over-sea 
botanists found considerable opportunities of observing the 
vegetation of the various districts passed through during 
the tour. It is true that much of the travelling was 
hurried, but even when passing rapidly through a new 
country a botanist is able to gather valuable impressions 
of the general facies, &c., of the vegetation. 

At the Cape, though the season was still early spring, a 
considerable number of plants were in flower. Table 
Mountain and the slopes of the Lion’s Head were explared 
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so far as time permitted, and many plants characteristic 
of the Cape Peninsula flora were observed. Some of the 
most striking of these were plants belonging to the families 
EEricacew, Proteacew, and Restiacee. 

Several members of Seetion K visited the Karroo, and 
spent some days in examining the many curious xero- 
philous desert plants to be found there. 

In the Transvaal and elsewhere little or no rain had 
fallen for some five months before the visit of the associ- 
ation, and in consequence the country presented a very 
parched and brown appearance, except where irrigation 
had resulted in vivid patches of green crops, or groves of 
Eucalyptus trees had been planted. The latter, as well as 
other .\ustralian plants, have been extensively imported, 
and promise to become of considerable economic importance 
in South Africa. 

A very striking feature of the bush vegetation in various 
parts of the ‘Transvaal was the extraordinary prevalence 
of parasitic Loranthacew, many of the acacia and other 
trees being loaded with the parasites. 

At Pretoria the Government experimental grounds were 
visited, the visitors being received by Mr. Smith, the 
Director of Agriculture, and Mr. Burtt-Davy. Extensive 
experiments are being at present carried on here with a 
view to the introduction of new grasses to improve the 
pasturage of the Transvaal. Other useful introduced plants 
include several species of .\triplex (the Australian *‘* salt- 
bush "’). As these plants are markedly xerophilous, and 
at the same time geod fodder plants, they will probably 
prove very useful in a elimate such as that of the Transvaal. 

The agricultural department in Pretoria had also 
arranged an exhibition illustrative of the vegetable products 
of the Transvaal. 

Mr. Burtt-Davy arranged a special botanical excursion 
to the Magaliesberg, where the ‘‘ Wonderboom,” an 
exceedingly fine specimen of Ficus cordata, was visited. 

Other areas of botanical interest passed through included 
the High Veld, the Bush Veld, the teak forest of Rhodesia, 
and the luxuriant so-called rain-forest immediately sur- 
rounding the Victoria Falls. 


PRIZE SUBJECTS OF THE INDUSTRIAL 
SOCCER OF ABOU ST: 


11E Industrial Society of Mulhouse has issued its pra- 
gramme of the prizes to be awarded by the society 
during the year 1906; excluding the subjects which are of 
a purely local or technical character, the following are the 
principal prizes open to competition to all nations. 

In the section of chemistry medals of honour are offered 
for a memoir on the theory and manufacture of alizarin- 
red by the rapid process, for a synthesis of the colouring 
matter of cochineal, for a research on cochineal carmine, 
for an investigation of the colouring matter of cotton, of 
the transformation of cotton into oxycellulose, or of the 
composition of aniline blacks; also for a research on the 
chemical changes of wool under the action of hypochlorites 
or chlorine, for a synthesis of a natural dye, for a theory 
of the manner of formation in nature of any organic sub- 
stance, or for a chemical study of the fat of Turkey-red. 
Several medals will also be awarded for special chemical 
studies of mordants and their action, for the production by 
artificial means of certain dyes, and for practical methods 
of fixing certain dyes to the fibre. .\ method of manu- 
facturing carbon tetrachloride at a price such as will 
enable it to compete with carbon bisulphide and benzene 
is also required. A sum of s00 francs to 1000 franes will 
be allotted to the best compilation of the densities of 
inorganic and organic substances in the solid state and in 
cold saturated solution. Medals will be given lor the pro- 
duction of substances capable of taking the place of certain 
named chemicals which have an industrial use, and for 
the snlution of a number of specified problems in the bleach- 
ing, dyeing, and printing of textiles. 

In the section of mechanical arts a prize of 500 francs 
with a silver medal is offered Jor a new method ‘of con- 
struction of buildings suitable for cotton spinning, wool 
combing, or calico printing. The following subjects will 
receive medals :—a new type of steam boiler; an indicator 
of the total work done in a steam engine; new forms of 
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zias generators for gas engines; new types of gas 
engines; a new method of heating boilers; new methods of 
spinning, weaving, and dyeing textile fabrics; a simple 
cut-out for electrical installations. 

The following subjects in naturaf history and agriculture 
will be awarded medals:—a geological or mineralogical 
description of part of Alsace; a detailed catalogue of plants 
in the neighbourhood of Mulhouse, Thann, Altkirch, and 
Guebwiller; a treatise on the [auna of Alsace; a treatise 
on the plants and insects inimical to agriculture in Alsace 
and the methods of destroying them. 

In commerce and statistics the prize subjects are :—a 
study of methods of insurance against risks of transport ; 
a treatise on insurance against fire, with especial reference 
to the factories of Alsace; a memoir on the variation in 
the price of coal in Alsace during the last thirty years; a 
study of the effect of taxation on industrial development. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CaMBRIDGE.—The Vice-Chanceflor has announced to the 
Senate the munificent gilt of 1750!., made by Dr. Ludwig 
Mond towards the fund for increasing the stipends of 
the Stokes and Cayley university lecturers in mathematics. 

The detailed proposals put for the diploma in forestry 
were to be discussed on Thursday last. Apparently they 
satisfied the members of the university, for there was no 
criticism made on them. 

The degree of Master of Arts, honoris causa, is to be 
conferred upon Mr. R. 1. Lynch, curator of the botanic 
garden. Mr. Lynch is well known as a writer on horti- 
cultural subjects. 

On the nomination of the board of geographical studies, 
Dr. Guillemard and Sir G. D. T. Goldie, K.C.M.G., 
F.R.S., and on the nomination of the council, of the 
Roval Geographical Society, Sir Clements R. Markham, 
COB ReS., and Dr. J. Scott I<eltie, have been 
appointed members of the board of geographical studies for 
the year beginning January 1, 1906. 

Mr. J. 1. Peace has been appointed chairman of the 
examiners for the mechanical sciences tripos, 1906. 

The general board of studies has approved Mr. H. J. H. 
Fenton. of Christ’s College, for the degree of Doctor in 
Science. 

The following notice of the next award of the Walsing- 
ham medal has been issued :—The medal is to be awarded 
lor a monograph or essay giving evidence of original re- 
search on any botanical, geological, or zoological subject. 
‘The competition is open to graduates of the university who 
at the time fixed for sending in the essays are under the 
standing of Master of Arts. The essays for the ensuing 
year are to be sent to the chairman of the special board 
for biology and geology (Prof. Langley, The Museums) not 
Iater than October 10, 1906. 

The speciat board for biology and geology give notice 
that the Gedge prize will be offered for competition in the 
Michaelmas term, 1906. The prize wilt be awarded for the 
best originat observations in physiology, but a candidate 
who has received a certificate of research from the 
university will not be entitled to submit an essay which 
is substantially the same as the dissertation for which 
such certificate of research was granted. Candidates need 
not necessarily be graduates of the university. Essays are 
to be sent to the professor of physiology not later than 
October 1, 1906. 


Dr. A. J. Ewart, special lecturer in vegetable physi- 
ology, Birmingham University, has been appointed pro- 
fessor of botany in the University of Melbourne in 
succession to the late Baron von Miiler. 


Tue will of the late Mr. John Edward Taylor, part 
proprietor and a former editor of the Manchester Guardian, 
on which probate was granted in London on December 9, 
among numerous bequests, leaves, on the decease of the 
widow, 20,0001. to the Victoria University of Manchester. 


Av a meeting of the councit of the University of 
Birmingham held on December 6, the Chancellor 
anounced that the family of the fate Mr. Harding had 
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offered 10,0001. to the Birmingham University for the 
erection of a library. The offer has been gratefully 


accepted by the council. 


Ow Tuesday, December 5, Sir W. Martin Conway dis- 
tributed the prizes and certificates gained by the students 
at the Sir John Cass Technical Institute during the past 
session. Sir Owen Roberts, chairman of the governing 
body, presided. Mr. George Baker stated that the scope 
of the work of the institute and the number of students 
continued to progress steadily, and that a large proportion 
were studying subjects bearing directly upon the industries 
in which they were engaged. Sir Martin Conway, in the 
course of his address, pointed out that people in this 
country suffer [rom a confusion of ideas in respect to 
education, and that they do not believe sufficiently in the 
necessity of giving the highest possible education to the 
directing brains of industries, nor do they understand 
sufficiently the length of time and the experience that are 
required for skilful hands to receive their full equipment. 
He remarked that the real struggle with Germany in 
manufactures is due to the enormous number of highly 
educated men turned out at the German universities; it is 
not a question of technical education, but of scientific 
education. The German is not a whit more scientific or 
better than the Briton, but faith in science which exists 
in Germany is lacking in England, and this gives the 
Teutonic tortoise the advantage over the British hare. 


Tue following bequests and gifts for higher education 
in the United States are announced in Science. By the 
will of the late Mr. Stephen Salisbury, the Worcester 
Polytechnic Institute receives a bequest of 40,0001. This 
money comes without restrictions of any kind on the part 
of the testator. In addition to this bequest, Mr. Salis- 
bury, at the time of his resignation a few weeks ago [rom 
the presidency of the board of trustees, made an additional 
gift to the institute of 20,o00/., to be paid immediately. 
Formal announcement of the 50,0001. tegacy to the Sheffield 
Scientific School from the estate of the late Mr. M. D. 
Viets has been made by Prof. Russell H. Chittenden, 
director of the school. The bequest will be used for the 
physical, mathematical, and general scientific needs of the 
school. The late Mr. Frank Harvey Cilley, the engineer, 
has bequeathed the residue of his estate, which will prob- 
ably amount to 14,000/., to the Massachusetts Institute of 
Technology. Mr. T. P. Shonts, chairman of the Isthmian 
Canal Commission, has given to Monmouth Coltege 2oool. 
as part of the 6000l. needed to obtain an additional 6oool. 
which Mr. Andrew Carnegie had promised to give the 
college for a library. The late Mr. Stephen Salisbury, of 
Worcester, Mass., has bequeathed 40,0001. to the Worcester 
Polytechnic Institute, 50,o00/. to the American Antiquarian 
Society, and 1oool. and a site for a building for the 
Worcester Natural History Society. 


Pror. W. J. Asuiey, dean of the faculty of commerce in 
the University of Birmingham, distributed on December 6 
the prizes gained by candidates at the examinations of the 
London Chamber of Commerce. During the course of a 
subsequent address, Prof. Ashley remarked that the science 
of commerce has yet to be made, but, in his opinion, a 
true science of commerce is capable of being created. Art 
present, however, it does not exist. Its formulation should 
have been the task of the political economists ; but hitherto 
English economists have been too content to pursue the 
results, the conclusions to be reached by a process of 
reasoning starting with certain assumptions. It is 
necessary that the problems which actually present them- 
selves to a business man in the course of his operations 
should be realised and studied, and that the various ways 
in which they have been approached and faced ought to 
be brought together, grouped, criticised, and analysed. 
The function of the economist is not -to arrive at general 
abstract conclusions and then look round in the world of 
business for exaniples or illustrations of the conclusions 
arrived at. He should condescend to a more concrete and 
a more patient survey of the actual facts of real life. 
Prof. Ashley considers it to be vitally important that the 
highest type of education shatl be brought into close touch 
with the realities of economic life. If that is properly done 
it will not degrade education, but vivify it. 
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Tue current number of the Monthly Review contains an 
article on puhlic school education by Mr. A. C. Benson, in 
which some valuable testimony as to the inadequacy as a 
training for lile of a purely classical education is given. 
The question as to what are the intellectual accomplish- 
ments of a boy of average intelligence who has been 
through a public school and a university is answered in the 
following words:—'‘ He knows a very little Latin and 
Greek, and he endeavours to put them out of his mind as 
fast as he can; he knows a little science; perhaps a little 
histury, mostly ancient. He cannot generally calculate 
correctly in arithmetic; he knows no modern languages 
to speak of ; he cannot express himself in simple English, 
and his handwriting is often useless for commercial pur- 
poses."’ And later, we read, ‘the has learnt to think the 
processes of the mind dreary and unprofitable, to despise 
knowledge, to think intellectual things priggish and tire- 
some.'’ Mr. Benson summarises his contentions in the 
following words :—‘* believing intensely, as I do, in the 
possibilities of intellectual education, 1 have tried to judge 
the classical system as fairly as I can by results, and I 
see that those results are in many cases so unsatisfactory 
and so negative that experiments are urgently needed. 
Simplification seems to me to be the one essential thing.” 
if a writer who was formerly a master at our greatest 
public school finds it necessary to write in this plain 
manner, it is evidently high time that scientific methods 
were applied to obtain an answer to the question, what 
constitutes a suitable public school education, and how can 
it be secured? 

A LARGE audience assembled at the Borough Polytechnic 
Institute on Monday evening, December 4, on the occasion 
of the thirteenth annual meeting and distribution of prizes 
and certificates. The chairmun, Mr. Leonard Spicer, said 
the work of the institute was going forward with great 
strides, und he feared that, even allowing for the additions 
to the building which had recently been made, the 
governcrs would again be faced with the problem of know- 
ing how to house the students. Although the word ‘‘ poly- 
technic ’’ is still associated in many minds with recreation 
and amusements, the chief work of institutes of this kind 
lics in an educational and technical direction, 15,000/. a 
year being the feast sum upon which the work at the 
Borcugh can be carried on at present. Mr. C. T. Millis, 
the principal, read the annual report, which disclosed a 
very satisfactory state of progress of the institute. An 
experiment is being made in the direction of coordination 
with Lendon County Council evening schools, and several 
new classes have been started. <A satisfactory feature of 
the work of the institute is the readiness with which in- 
tending students ask for and follow advice given as to 
their ccurses of study, and the increasing number of 
students who attend fer two, three, and four years. After 
the certificates, which numbered considerably more than 
five hundred, and the numerous prizes were distributed by 
Lady Lockyer, Sir Norman Lockyer, K.C.B., delivered 
an address. In a few remarks, Prof. Perry claimed for 
the polytechnic institutions of London that they were doing 
a work that was unprecedented, and which our colonies 
arc now endeavouring to imitate. He had recently returned 
from South Africa, where he found the people following 
the lead which London was now giving in the matter of 
technical education. Votes of thanks were proposed and 
seconded by Sir Philip Magnus and Mr. W. F. Sheppard. 


SOCIETIES AND ACADEMIES, 


Lonpon. 
Royal Societv, Noavemher 16.—‘' The Electrical Con- 
ductivity of Dilute Solutions of Sulphuric Acid.’’ By 
W. C.D. Whetham, F.R.S. 


The equivalent conductivity of neutral salts when dis- 
solved in watcr approaches a limiting value as the dilution 
is increased ; with solutions of acids and alkalies, however, 
the equivalent conductivity reaches a maximum, and then 
falls rapidly as the dilution is pushed farther. 

It has been supposed that this diminution of equivalent 
conductivity at extreme dilutions is due to interaction 
between the soluie and the impurities which remain cven 
in re-distilled water. 

Kohlrausch has given evidence to show that the chief 
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impurity in water carefully re-distilled is carbonic acid, 
and Goodwin and Haskell conclude that the diminution 
of equivalent conductivity of dilute acids is due to the 
presence of carbon dioxide. 

In order to examine the real effect of carbonic acid and 
other impurities on the conductivity of an acid solution, the 
writer and his wife have carried out an investigation in 
which the amount of impurity was varied, and the result 
observed. The conductivity of dilute solutions of sulphuric 
acid and its variation with concentration was determined 
in four solvents :—(1) good quality re-distilled water; (2) 
the same water to which a trace of carbon dioxide had 
been added; (3) the same water with a trace of potassium 
chloride; (4) the same water which had been freed as far 
as possible from carbonic acid and other volatile impurities 
by repeated boiling under diminished pressure. 

In each case the conductivity of the solvent was sub- 
tracted from that of the solution. The results may be 
summarised as follows :— 

Within the limits of experimental error, the equivalent 
conductivity of a dilute acid is not affected by boiling the 
water under diminished pressure, though the conductivity 
of the solvent is thereby much diminished. The equivalent 
conductivity of the acid is also unaffected by the addition 
of a small quantity of potassium chloride to the water, 
though the conductivity of the solvent is thereby much 
increased. But, by the addition of a little carbonic acid, 
the equivalent conductivity of the sulphuric acid is 
diminished appreciably. 1t is natural to conclude that, 
while the presence of carbonic acid would produce a 
diminution of equivalent conductivity of the same character 
as that observed, it does not explain the total effect. 


‘The Accurate Measurement of Ionic Velocities.” By 
Dr. R. B. Denison and Dr. B. D. Steete. Communicated 
by Sir William Ramsay, K.C.B., F.R.S. 

The authors have succeeded in devising an apparatus 
with which it is possible to compare and measure the 
velocities of the ions of a given salt without using gelatin 
or other membrane during the actual experiment. This 
enables the method of direct measurement of ionic velocities 
to be extended to dilute solutions, and the results obtained 
are free from any error due to electric endosmose. 

Yhe transport number and the average absolute velocity 
of the ions of a number of salts have been measured at 
dilutions down to one-fiftieth normal, and at two tempera- 
tures, 18° C. and 25° C. It is easy to measure by this 
method the transport number of the ions of some salts 
which present great difficulty by the analytical method of 
llittorf, e.g. KCIO,, KCIO,, KBrO,. The following are 
some of the numbers obtained for the anion transport 
umber :--KCl 2/10, 0-508; NaCln/10, 0-618; KCl x/so, 
o-507; CaCl, 2/50, 0587. The corresponding numbers 
determined by the analytical method are 0-508, 0617, 
0-507, 0-59. 

The values obtained by the authors for the average 
velocity of the ions in cm. ‘sec. agree in a remarkable 
manner with those calculated by Nohlrausch from con- 
ductivity data, and form a striking confirmation of the 
ionic theory of solutions. The values of the ionic velocity 
of the potassium ion in KCI, KBr, and KI are, for 
example, found to be:—at 2/10, 0.000563, 0.000562, 
0000564 cim./sec.; at 11/50, 0-000606, 0-000598, 0 000590 
cm./sec. at 18° C. 

It is claimed that the method is at least as accurate 
as that of Hittorl, and an experiment can be performed 
in about one-tenth of the time. It also gives a means of 
comparing the degree of dissoriation of salts containing 
“common jon. 

Mineralogical Society, November 14 —Prof H. A. M ers, 
F.R.S., president, in the chair.—The determination of the 
angle between the optic axes of a crystal in parallel 
polarised light: Dr. J. W. Evans. The crystal plate is 
rotated on the optic normal as axis, and the positions are 
determined in which the relative retardation is nil. This 
may be observed by using a gypsum plate or the double 
quartz wedge devised by the author. In the latter case 
the positions in question are marked by the coincidence 
of the bands in the two halves of the wedge. This gives 
a& very exact reading if strictly parallel light be employed. 
—Mineralogical notes (diopside and albite): Prof. W. J- 
Lewis. A large tabular erystal of white diopside, a brown 
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diopside of unusual habit, and a Carlsbad twin of albite 
were described.—Note on the crystallisation of drops, 
especially of potash-alum: J. Chevalier. The president 
described observations made by Mr. Chevalier on the 
crystallisation of drops of solution of potash-alum. These 
generally yield in succession (a) birefringent spherulites ; 
(b) octahedra; and (c) a fine rectangular network. (a) Is 
probably a less hydrated alum, and it becomes isotropic 
on exposure to moist air by conversion into (b). (c) is 
ordinary alum which is in a state of strain, owing to its 
rapid crystallisation, and becomes white and opaque after 
a time owing to the development of cracks. Drops observed 
upon a slide under the microscope behave differently accord- 
ing as they are in the metastable or labile condition. A 
metastable drop inoculated with (a), (b), or (c) deposits 
octahedra. A labile drop inoculated with (a) deposits 
spherulites, but inoculated with (b) or (c) deposits the rect- 
angular network. When a metastable drop containing 
either octahedra or spherulites, or both, passes into the 
labile condition (by cooling or by evaporation), they may 
continue to grow unchanged. If, however, a fragment or 
germ of octahedral alum be introduced into a labile drop 
the network (c) is immediately produced. An alum crystal 
growing in a labile solution is surrounded by a zone of 
metastable liquid which prevents it from starting the net- 
work (c) characteristic of a labile drop. Experiments were 
made upon the action of various mineral substances in 
inducing crystallisation in metastable and labile drops. 
Among these the holosymmetric cubic crystals, and 
especially galena, exercise a remarkable effect in producing 
the network (c) in labile drops.—Note on the formation 
of gypsum crystals in a disused well at chemical works: 
C. J. Woodward. Groups of gypsum crystals were ex- 
hibited which were found thirty years ago studding the 
walls of an old well at Messrs. Chance’s chemical works 
at Oldbury.—Notes on minerals recently found in the 
Binnenthal: R. H. golly. The minerals described were 
(1) Ilmenite, in brilliant crystals, displaying marked hemi- 
hedrism and showing five new forms. It is associated 
with quartz, adularia, magnetite and mica, on mica schist. 
(2) Seligmannite ; an exceptionally large and well developed 
crystal in dolomite. Unlike any previously described, it is 
untwinned ; altogether forty-five forms were observed, of 
which twenty-one are new. (3) Marrite; two more crystals 
of this rare mineral were found, one tabular and the 
other sharply pointed in habit. (4) Proustite; a minute 
crystal deposited on a crystal of rathite. (5) Trech- 
mannite; a crystal of this rare mineral displaying asym- 
metric hemihedrism, deposited on a crystal of binnite. 
(6) Hyalophane; in crystals of an unusual green colour. 


Entomological Society, November 15.—Mr. F, Merrifield, 
president, in the chair.—Exhibitions.—A flower-frequenting 
beetle from the Transvaal, illustrating a remarkable device 
for the cross-fertilisation of flowers, one of the front fcet 
being tightly clasped by the curiously formed pollinia of 
an Asclepias: Mr. Arrow.—A remarkable specimen of 
Agrotis tritici, taken this year at Oxshott, bearing a close 
resemblance to .l. agathina, with which it was flying over 
heather: W. J. Kaye. The specimen was a good example 
of syncryptic resemblance brought about by the common 
habit of resting on heather.—A specimen of Forficula 
auriculavia taken by Mr. R. A. R. Priske at Deal in 
September, 1905, having the left cercus normal, while the 
right was that of var. forcipata: W. J. Lucas.—Forms of 
South African Pierine butterflies taken during the dry 
season of the present year, together with specimens of the 
saine species for comparison taken in the same localities : 
Dr. F. A. Dixey. He said that his exhibit illustrated the 
fact, now widely recognised, that these forms varied in 
general correspondence with the meteorological conditions 
prevailing at the different seasons.—aA long series of Hemero- 
phila abruptaria bred by the exhibitor illustrating the pro- 
portion of light and melanic forms derived from a light 
male and a light female: E. Harris.—A <¢ specimen of 
Tortrix pronubana, Hib., taken by Mr. Harold Cooper 
ai Eastbourne, either at the end of September or the 
beginning of October last: S. Image. The insect is new 
to the British list.—Paper.Hymenoptera-Aculeata, col- 
lected in Algeria, part iii., Diploptera, by E. Saunders, 
F.R.S.: Commander J. J. Walker. 
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Lintean Society, November 16.—Mr. C. B. Clarke, 
F.R.S., vice-president, in the chair.—Exhibitions.—Speci- 
mens of British water Ranunculi, showing the modifications 
in the form of the leaves: H. and J. Groves. The authors 
pointed out that the species might be roughly grouped 
under three headings :—{1) those in which only broadly 
lobed aérial leaves were produced; (2) those in which sub- 
mersed multifid leaves with capillary segments werc also pro- 
duced ; and (3) those with multifid leaves only.—Photograph 
showing, of the natural size, the otoliths from thirty-five 
species of fishes, a collection made by the fate Dr. David 
Robertson: Rev. T. R. R. Stebbing.—Leaf and seed of 
Macrozamia spiralis from Queensland, where the plant is 
stated to cause symptoms of paralysis of the hind-quarters 
of cattle eating the leaves: E. M. Holmes. The chemical 
nature of the constituents of the plant appears io be un- 
known.—Papers.—Contributions to the embryology of the 
Amentifer, part ii., Carpinus Betulus: Dr. Margaret 
Benson, Miss E. Sanday, and Miss E. Berridge. 
Material was collected early in July, 1902, and 1904, and 
more than 600 series of sections were obtained through 
ovules containing the earlier stages in the development of 
the embryo-sacs, until the first segmentation of the de- 
finitive nucleus had occurred. Former observations (sce 
part i. in Trans. Linn. Soc., ser. ii., bot. iii. (1894), pp. 
409-424) were confirmed, and the following new facts 
obtained, The polar nuclei meet at the neck of the caecum, 
descend together, and generally fuse near its base. The 
pollen-tube enters the sac in their vicinity, and emits one 
gamete into the cacum, usually by means of a short spur. 
The gamete then makes its way to the definitive nucleus. 
The other gamete is carried up by the tube to the egg, with 
which it fuses. The egg then becomes clothed with a wall, 
and segmentation commences.—The membranous labyrinth 
of five sharks: Prof. C. Stewart, F.R.S. 


Paris. 


Academy of Sciences, Decemher 4.—M. Troost in the 
chair.—Contribution to the study of the distribution of the 
tsetse fly in French West Africa: A. Laveran. Since 
writing the earlier notes on the same subject, the author 
has accumulated additional material, details of which are 
now given.—On the deformation of quadrics: C. 
Guichard.—On Bode’s law and the inclinations of the 
planetary equators to the ecliptic: E. Betot.—On the 
intrinsic brightness of the solar corona during the 
eclipse of August 30, 1905: Charles Fabry. ‘The instru- 
ment used was a modified Mascart photometer. The 
intrinsic brightness found was, at a distance of 5’ from 
the edge of the sun, and in the direction of the equator, 
about 720 candles per square metre, or about 0-28 the 
intrinsic brightness of the lunar surlace.—The inertia of 
the electrons: Marcel Brillouim.—On certain experiments 
relating to the ionisation of the atmosphere, executed in 
Algeria on the occasion of the total eclipse of August 30, 
1905: Charles Nordmann. A continuous record of the 
positive ions present in the air was obtained, the instru- 
ment destined to measure the amount of negative ions 
being broken in transit. The curve given by the ionograph 
showed a marked minimum during the eclipse, thus agree- 
ing with the views of Lenard, Elster and Geitel, who 
regard the solar radiation as one of the direct or indirect 
factors in atmospheric ionisation,—On the equilibrium 
diagram of the iron-carbon alloys: Georges Gharpy. The 
influence of the rate of cooling on the composition of the 
casting has been neglected by the earlier workers on this 
subject. Details are given of a study of an alloy contain- 
ing 2-90 per cent. of carbon, for which the Bakhuis- 
Roozeboom diagram is drawn.—The action of silicon on pure 
aluminium; its action on impure aluminium; silico- 
aluminides: Em. Vigeouroux. Silicon does not form a 
definite compound with pure aluminium, but in presence 
of a third metal silicides of aluminium and this metal are 
formed, well defined crystallised substances, _ silico- 
aluminides.—On a-decahydronaphthol and the octahydride 
of naphthaline: Henri Leroux. a-Naphthol, treated with 
hydrogen by the method of Sabatier and Senderens, gives 
the decahydride, the details of the preparation and proper- 
ties of which are given in the present note. Treated with 
a dehydrating agent it loses a molecule of water and gives 
an octahydride of naphthalene.—On victorium and the 
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ultra-violet phosphorescence of gadolinium: G. Urbain. 
he phosphorescence spectrum is given by one element when 
small quantities of a second clement, called the excitor, are 
present. Either of these, in the pure state, gives no phos- 
phorescent spectrum. These considerations have been applied 
to the examination of gadolinium, and the author regards 
the spectrum attributed tou a new element, victorium, by 
Sir W. Crookes us due to a complex containing gado- 
linjum.—On the existence of caoutchoue in a genus of 
Menispermace:e: Jacques Maheu.—QOn prulaurasine, a 
crystallised cyanhydric glucoside extracted from the leaves 
of the cherry laurel: H. Hérissey. The method of obtain- 
ing this glucoside in a pure crystallised state from the 
leaves is given. Its formula appears to be C,,H,,NO,, 
and under the action of emulsin it is hydrolysed to hydro- 
eyanic acid, glucose, and benzoic aldehyde. It is an 
isomer of the amygdonitrile-glucoside of Fischer and the 
sambunigrin of Bourquelot and Danjou.—On the retro- 
cerebral organ of certain rotifers: P. Marais de Beau- 
champ.—On phototropism of the larvae of the lobster: 
G. Bohn.—On the geological structure of the eastern 
Pyrenees: Pierre Termier.—On the orientation which an 
clongated hody will take when turning in a current of 
fluid: E. Noét.—On the Devonian fossils of the eastern 
Ahenet collected by M. Noél Villatte: Emile Haug. The 
collection of fossils made in the course of the Laperrine 
expedition is sufficient to prove the presence of the three 
principal subdivisions of the Devonian system, but the 
stratigraphical relations between the different terms cannot 
be exactly made out.—The influence of the summer rains 


on the yield of springs in the plains: M. Houllier.—The 
magnetic effects of lightning on volcanic rocks: Gaetano 


Platania and Giovanni Platania. 


-——,séDIARY OF SOCIETIES. 


THURSDAY, DECEMBER 14. 

Roya Society, at 4.30.—An Investigation into the Structure of the 
Lumbo-sacral-coccygeal Cord of the Macaque Monkey (.Wacacus sintcus): 
Miss M. P. Fitzgerald.—On the Distribution of Chlorides in Nerve 
Cells and Fibres: Prof. A. B. Macallum and Miss M. L. Menten.— 
The Mammalian Cerebral Cortex, with Special Reference to its Com- 
parative Histology. 1. Order EInsectivora: Dr. G. A. Watson.—Ohserv- 
ations on the Development of Ornithorhynchus: Prof. J. T. Wilson 
and Dr. J. P. Hill.—Further Work on the Development of the 
Hepatomonas of Kala-Azar and Cachexial Fever from Leishman-Donovan 
Bodies: Dr. L. Rogers.—The Action of Anzsthetics on Living Tissues. 
Part 1. The Action on Isolated Nerve: Dr. N.H. Alcock.—Report onfthe 
Psychology and Sociology of the Todas and other Indian Trihes: 
Dr. W. H.R. Rivers.—On the Sexuality and Development of the Ascocarp 
of Awmaria Grannlata, Quel. V. H. Blackman and Miss H. C. 1]. 
Fraser.—On the Microsporangia of the Pteridospermez: with Remarks on 
their Relationship to Existing Groups: R. Kidston, F.R.S.—The 
Arancariex, Recent and Extinct: A C. Seward, F.R.S., and Miss S. Q. 
Ford.—On the Spectrum of the Spontaneous Luminous Radiation of 
Radium. Part IV. Extension of the Glow: Sir William Hnggins, 
kK.C.B,OM., F.R.S., and Lady Huggins. 

MaTHEMATICAL SOCIETY, at 5.30.—On Well-ordered Aggregates: Prof. 
A C. Dixon.—Tahles of Coefficients for Lagrange’s Interpolation 
Formula: Col. R. L. Hippisley.—On the Representation of certain 
Asymptotic Series as Convergent Continued Fractions: Prof, L. J. 
Rogers.—On a New Cubic Connected with the ‘Triangle: H. L, 
‘Yrachtenberg.—Some Difliculties in the Theory of Transfinite Numbers 
and Order Types : Hon. B. A. W. Russell.—The Imaginary in Geometry: 
J. L. S. Hatton. 

InsrituTion OF ELEcTRICAL ENGINEERS, at 8.—4Adjourned Discussion : 
‘The Charing Cross Company's City of London Works: W. H. Patchell. 

FRIDAY, DECEMBER 15. 

Institution OF MECHANICAL ENGINEERS, at 8.—Adyoussed Discussion: 
The Seventh Report to the Alloys Research Committee : On the Proper- 
ties of a Series of Jron-Nickel-Manganese-Carbon Alloys: Dr. H. C. H. 
Carpenter, and Messrs, R. A. Hadfield and Percy Longmuir.—Pafer: 
Behaviour of Materials of Construction under Pure Shear: E. G. Izod. 

Prysicar Society (at Royal College of Science, South Kensington), at 7.— 
Exhibition of Electrical, Optical and other Physical Apparatns. 

InstiruTiONn oF Civ. ENGINEERS, at 8.—Tests of Street Illumination in 
Westminster : KE. E. Mann, 

AERONAUTICAL SocteTy, at 8.—The Acoustical Experiments carried out 
in Balloons by the late Rev. J. M. Bacon : M:ss Gertrude Bacon.—The 
Aeromobile: F. Wehb.—A New Continuons Impnilse Petro! Motor for 
Dynamic Flying Machines : W. Cochrane. 

MONDAY, DecemBer 18, 

Rovat GkoGRAPHICAL Society, at 8.30.—Anthropogeograpkical Investi- 
gations in British New Guinea: Dr. C. G. Seligmann and Dr. W. Mersh 
dtrong. 

Soctety or Arts, at 8.—The Measurement of High Frequency Currents 
and Electric Waves: Prof. J A. Fleming, F.R.S. 

INSTITUTE OF ACTUARIES, at 5.—Canadian Vital Statistics; with Particu- 
lar Reference to the Province of Ontario: M. D. Grant. 

TUESDAY, DECEMBERIQ, 

TNSEITUEIGN oF Civil ENGINEERS, at 8.—Economy in Factories: H. A. 
Mavor. 

ANTHROPOLOGICAL INSTITUTE, at 8.15.—The Origin of Eolithic Flints 
hy Natural Causes: S. H. Warren. 
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Roya Statistica Society, at 5.—The Decline of Human Fertility in 
the United Kingdom and other Countries as shown by Corrected Birth- 
Rates: Dr. Arthur Newsholme and Dr. T. H. C. Stevenson.—Changes 
in the Marriage- and Birth Rates in England and Wales during the Past 
pialecentury, with an Inquiry as to their Prohable Causes: G. Udny 

ule, 
WEDNESDAY, DECEMBER 20. 

Grotocicat Society, at 8.—(1) The Clunian Series of the Ludlow 
District.—Miss G. L. Elles and Miss 1. L. Slater; (2) The Carboniferous 
Rocks of Rush (County Dublin): Dr. C. A. Matley, with an Acconnt of 
the Faunal Succession and Correlation by Dr. A. Vanghan. 

Rovat METEOROLOGICAL SociETy, at 7.30.—Kite Observations from a 
‘Trawler in the North Sea: G. C. Simpson.—Investigation of the Upper 
Air in the West Indies by Means of Kites: C. J. P. Cave and W. H 
Dines, F.R.S.—Temperature Observations during the Partial Solar 
Eclipse, August 30, 1905: W. H. Dines, F.R.S.—Comparison hetween 
Glaishber’s Factors and Ferrel’s Psychrometric Formula: J. R. Sutton.— 
A Rapid Method of finding the Elastic Force of Aqueous Vapour, &c., 
from Dry and Wet Bulb Thermometer Readings: Dr. J. Ball. 

Society of Arts, at 8.—The Aérograph Method of Distributing Colour : 
Charles L. Burdick. 

Rovat Muicroscopicat Society, at 8.—A ‘Fern Fructification from 
the Lower Coal-measures of Shore, Lancashire: D. M. S. Watson.— 
Exhibition of Balsam mounted Slides by the late Andrew Pritchard. 

Socio.ocicaL Society, at 8.—The Russian Revolution and its Con- 
sequences: Dr. G. de Wesselitsky. 

THURSDAY, DECEMBER 21. 

LinNEAN Society, at 8.—Report on the Vienna Botanical Congress ; 
Dr. A. B. Rendle.—Cyrtandraceae malayanae novae: Dr. Franz 
Kranzlin.—-On Characz from the Cape, collected by Major A. H. 
Wolley-Dod : H. and J. Groves.—Note on the Distribution of Shortia, 
Torr and Gray: B. Daydon Jackson. 

CHemicaL Society, at 8.30.—The Relation of Position Isomerism to 
Optical Activity. Pait V. The Rotation of the Menthy! Esters of the 
Isomeric Dihromobenzoic Acids: J. B. Cohen and 1. H. Zortman.—-Azo- 
derivatives from _a-Naphtho-methylconmarin: J.T. Hewitt and H. V. 
Mitchell.—The Supposed Identity of Dihydrolanrolene and of Dihydro- 
solaurolene with 1;1 - Dimethylhexahydrohenzene: A. W. Crossley and 
N. Renouf.—The Slow Combustion of Carbon Disulphide : N. Smith. 
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The Theory of Experimental Electricity. By W.C. D, 
Whetham. Pp. xi+334. (Cambridge: The Uni- 
versity Press, 1905.) Price Ss, net. 

Electric Railways: Theoretically and Practically 
vena iy S. WeeNshe and j. 1! Ixeiley. Pp. 
285. (New York: D. Van Nostrand Co.; London: 
Archibald Constable and Co., Ltd., 1905.) Price 
ios. 6d. net. 

Modern Electric Practice. Vol. vi. Edited by M. 
Maclean. Pp. vi+318. (London: The Gresham 
Publishing Co., 1905.) Price gs. net. 

PHweis a tale inthe “Arabian Nights of a 

fisherman who, after a day's ill luck, cast his 

net for the fourth and last time with a prayer to Allah 
that he might have a good haul. He drew to shore 
a copper jar of curious construction and mysteriously 
sealed, which on being opened was found to have 
confined a genie possessed of remarkable powers. .\s 
the genie proposed to reward his liberator by taking 
his life, the fisherman induced him to return into the 
jar, in which he again confined him. .\bout two cen- 
turies ago the body of fishermen who called themselves 
then natural philosophers drew to shore from the sea 
of natural phenomena a similarly remarkable jar cap- 
able also of confining a very powerful genie. The dis- 
covery of the Leyden jar, we are told, ‘ caused the 
greatest excitement in Europe and America,’’? two 
continents which three years ago exchanged congratu- 
latory méssages across 2000 miles of ocean by means 
of Leyden-jar sparks. This, the most recent sensa- 
tional demonstration of the powers of the genie, is 
by no means the most important; he has truly pro- 
duced as great a revolution in the doings of mankind 
as any of his imaginary predecessors. 

Ever since the genie has been released the fishermen 
have been divided into two camps; those who were 
most interested in studying the jar with the view of 
discovering the wonderful properties by which it could 
confine so powerful an agent, and those who have 
preferred to take such things for granted and have 
devoted themselves to putting these powers to the 
service of mankind. As time has advanced the worl 
of each camp has become more and more differen- 
tiated, the “‘ theorists’ pressing always deeper and 
deeper into the region of first causes, but ever and 
again bringing to the surface some fresh discovery 
on which the ‘ practical men ”’ are quick to seize and 
which they soon adapt to useful purposes. Thus 
cach continues to supplement the work of the other 
until it is hard to tell to which is owed the greater 
debt of gratitude—to those but for whom the powers 
of the genie would have remained concealed, or to 
those but for whom they would have remained dis- 
covered but unused. 

Mr. Whetham’s book is an admirable exposition of 
all that the theorists have discovered so far. ‘ To 
some extent,’’ he writes in the preface, ‘‘even a 
scientific text-book must be a piece of literature and a 


Noes SO, VOL. 73] 


169 


work of art."’ ‘* Experimental Electricity’ can cer- 
tainly claim to be both. The present writer does not 
profess to be very old, but the development of elec- 
trical theory has been so rapid since he first studied 
its elements that the text-books from which he learnt 
are more out of date than is Euclid as a text-book of 
modern geometry. An elementary text-boolk should 
give a comprehensive survey of the whole of its sub- 
ject in such a way as to stimulate the curiosity and 
imagination of the student and this the book before 
us does. It is written in a clear and simple style, and 
the mathematics necessary are such as any student 
beginning his university career should have at hand. 
A very prominent and valuable feature of the bool is 
the frequent reference to and quotation from the works 
of the founders of modern electrical theory, notably 
Faraday and Maxwell. The story which it tells of the 
development of this theory from the first suggestions 
of Faraday to the most recent conceptions of J. J. 
Thomson, Larmor, and others is one of extraordinary 
fascination and interest, and we cannot conceive any 
earnest student laying down the book without a desire 
to help to the best of his ability in solving the riddle 
with which it closes. 

Books such as Mr. Whetham's should be read not 
only by the student who wishes to enrol himself in the 
scientific camp, but also by those who intend to 
become engineers. The engineer can never be the 
worse for a sound knowledge of what the men of 
science are doing. Incidentally he may be prevented 
from making some of the mistakes which Messrs. 
Ashe and Keiley make in the first chapter of their 
otherwise excellent book on electric railways. For 
example, these writers in the course of a few lines 
speak of the watt, first as power, then as work, and 
finally as energy. But after a few pages of this 
‘““miscallin’ technicalities ’’ they proceed to the more 
scrious business of their book, and here there is little 
to which objection can be raised. The book is a good 
example of some of the feats that the genie has 
accomplished. It is a good example, too, of the 
extreme specialisation so characteristic now of all 
branches of clectrical engineering. The title is some- 
what broad, as the subject-matter is practically con- 
fined to rolling stock and rolling-stock equipment. 
The illustrations are plentiful and very clear. 

If those who would learn what the iar is made of 
should study Mr. Whetham’s book, those who would 
know in a general way the genie's powers should read 
“Modern Electric Practice,’ of which the present 
volume is the sixth and last. We have already re- 
viewed the previous volumes and have pointed out 
what we consider to be somewhat serious defects in 
the plan and general arrangement of the work. Still, 
as a general summiary of all the modern applications 
of electricity these volumes are not to be despised, 
especially when their very numerous illustrations are 
remembered. We would like to suggest that in 
future editions these are published without the text. 
The present volume contains very good articles on 
telegraphy and telephony ; the article on electromedical 
appliances is disappointing in the extreme. There is 
in addition a good index to the whole six volumes. 

I 
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The three books the titles of which head this review 
are typical of the three classes of men who have made 
the electrical industry. Mr. Whetham's of the seekers 
after truth who ara always asking for more light and 
have discovered all the fundamental principles on 
which the industry is based, Messrs. \she and Keiley’s 
of the pioneers who have developed the practical possi- 
bilities of these principles, and ‘* Modern Electric 
Practice *’ of the great majority who are content to 
follow where others lead but whose united efforts have 
placed at the disposal of all mankind the forces latent 
in the philosopher's jar. MAURICE SOLOMON. 


JUIN CHUE NIE, UE S(CUSKOXONL, 

Text-book of Hygiene based on Physiology for the 
use of School Teachers. By A. Watt Smyth. Pp. 
xvi+256. (London: Simpkin, Marshall and Co., 
Ltd.) Price 6s. 

N RS. WATT SMYTH rightly says in her pre- 


face thar 
‘** Physiology is the science of the action of the body 
in health, hygiene the practical application of this 
science; it is obviously impossible to understand the 
laws of hygiene without a knowledge of the funda- 
mental principles of physiology.” 

She has set herself the task of providing a text- 
book of hygiene founded upon physiology, for the 
use of teachers, in order that they may comprehend 
the hygienic needs of the pupils committed to their 
charge. Hitherto the books written with this object 
(and there are several) have either been good as text- 
beeks of elementary physiology and bad text- 
books of elementary hygiene, or vice versd; and Mrs. 
Watt Smyth is to be congratulated upon having 


as 


brought these two subjects, which are so intimately | 


associated with each other, into a fairly satisfactory 
relationship, and upon having dealt with each in a 
very commendable manner. It must be said, how- 


ever, that the physiological matter of the book is the | 


better, and that in many instances the hygienic matter 
cculd have been presented in greater fulness of detail 
with advantage. The space given to physiology far 
exceeds that devoted to hygiene, and while the de- 
mands of the former subject upon space are neces- 
sarily somewhat greater, there can be no two opinions 
that the physiology in many respects is too elaborate 
for the purpose to which this book is dedicated. Some 
non-essential matter is included; for instance, a de- 
scription is given of the ethmoid bone, the number 
of bones it articulates with, and the time when ossifi- 
cation is complete; the number of separate centres of 
cssification is also given of other cranial bones; the 
minute structure of the salivary glands is entered into 
with unnecessary fulness, for the teacher is informed 
that 


“the secreting cells of the salivary glands are 
of two main types, according as the secretion of the 
gland is mainly serous or albuminous (Parotid), 
mainly mucous (sub-lingual) or both (sub-maxillary). 
In a gland that has not been recently secreting, the 
mucous secreting cells, which are round or oval, are 
distended with a clear substance, mucigen, from 
which mucus formed when the gland becomes 
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active. The cells ot the glands which yield an albu- 
minous secretion are cubical and almost fill up the 
acini. Their protoplasm is full of dark granules be- 
fore secretion occurs; when it begins, the granules 
diminish in number and finally almost completely 
disappear.” 

These instances are referred to as illustrations of a 
certain lack of appreciation, which is evident here 
and there, of what is essential and what is not; for it 
is impossible to see what practical application can be 
claimed of the knowledge of the above facts. The 
illustrations and diagrams, morcover, are anatomical 
and histological. There is no single illustration of 
any form of sanitary apparatus or appliance, and these 
matters are referred to in the text often in such a 
cursory manner that the reader would find it impos- 
sible to form a satisfactory conception of their true 
nature. 

Mrs. Watt Smyth deals with each subject on an 
excellent plan. First she gives a brief account of the 
physiology of the subject discussed (with special 
reference to any notable feature of these physiological 
processes in childhood), and then she proceeds to deal 
with the hygienic principles and practices which rest 
upon these foundations. Her scheme is well illustrated 
in the chapter on respiration and air; the nose, 
larynx, trachea, and lungs are first described, then 
the mechanism of respiration is explained, next the 
constitution of the air prior and subsequent to respira- 
tion is set out, and then there follows the consider- 
ation of the problems of ventilation and heating, and 
the evil consequences which result when these pro- 
visions are insufficient or faulty. 

The other chapters of the bool fairly cover the 
necessary ground, and the chapters upon the special 
senses and the muscular system (the latter including 
a syllabus of physical exercises based on the Swedish 
system) are very complete. 

In conclusion, reference shculd be made to the 
great care which has becn exercised in the preparation 
of this work. The facts set out are entirely accurate 
and the opinions expressed are sound, without excep- 
tion. The author acknowledges her indebtedness for 
information and counsel from such authorities as Dr. 
Dawson Williams, Dr. James Kerr, and Miss Turner. 


REGENERATION IN ROOTS. 

Studien uber die Regeneration. By Prof. B. Nemec. 
Pp. 387; with 180 figures in the text. (Berlin: 
Gebr. Borntraeger, 1905.) Price 9.50 marks. 

N this somewhat bulky volume the author describes 

and discusses at some length the result of his 
numerous experiments on the regenerative processes 
that occur in wounded roots. 

It is well known that if the tip be removed from a 
growing root a new apex is commonly differentiated, 
growth in length commencing once more when the 
new tip has become completely formed. The objects 
of Dr. Némec’s investigation have been to endeavour 
to throw some light on the nature of the process of 
regeneration itself, the causes that initiate and deter- 
mine its occurrence, and the meaning of the physio- 
logical events that are associated with it. The 
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methods adopted were extremely simple. The tips of 
growing roots, chiefly of seedlings, were injured in 
various ways by making incisions into the region 
about the apex, and the reactions that ensued were 
carefully followed and compared. 

It was found, in confirmation and extension of the 
less complete observations of Prantl and of Simon, 
that the roots of ferns never truly regenerate them- 
selves as do those of flowering plants. Possibly the 
difference is to be attributed to the more definite con- 
centration of formative protoplasm in the apical cell 
of the former, as contrasted with its greater extension 
as layers in the roots of the latter. At any rate, no 
regeneration occurs in the roots of ferns, although 
some attempts at healing the actual wound may be 
made. 

The case is different with the roots of phanerogams, 
although in them also the conditions of regeneration 
are more limited than might have been anticipated. 
In the first place, no union of the halves of longitu- 
dinally cut roots took place; the damaged apex was 
either replaced by a new one on either side of the slit 
or else the regeneration was confined to one half. 

An annular incision made just behind the tip of the 
root into the cortex and extending as the endodermis 
fails to give the stimulus requisite to produce a fresh 
apex. Healing of the wound is more or less in 
evidence, but the original apex continues to function, 
and to supply cells for the further growth and elon- 
gation of the root. But if the knife has passed 
through the next layer, the pericycle, regenerative 
phenomena at once set in. A new apex, with all the 
complicated layers, is formed just behind (i.e. 
proximally to) the wound, and it is especially interest- 
ing to discover that the statolith starch now disappears 
from the original tip, to be transferred to, or at any 
rate to reappear in, the new one. 

Lateral incisions are ineffective to bring about the 
differentiation of a new apex unless the slit has 
severed at least half the circumference of the pericycle. 
If this be done regeneration takes place, with the 
concomitant appearance of statolith starch in the new 
organ. All the experiments made on the roots go 
to emphasise the great importance of the pericycle 
in connection with regenerative processes, although 
it is not from this layer itself that the new tip is 
differentiated, but from the indifferent plerome cells 
within it. The damage done to the pericycle appears 
to act as an interruption of the coordinative relations 
between the various parts of the embryonic region as 
a whole. When this coordination is thus interrupted 
the capacity of giving rise to entire organs that is resi- 
dent in the embryonic protoplasm asserts itself, and 
the new formation thus appears. We know as a 
matter of fact that the pericycle retains the embryonic 
condition until relatively late, since from it arise the 
normally produced lateral roots. Of course, the pro- 
cesses underlying the regenerative processes are by no 
means cleared up by the experiments indicated above, 
but at any rate certain definite facts have been ascer- 
tained, and further lines of profitable investigation 
readily suggest themselves. 

Comparatively few anomalous cellular effects were 
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observed. In the exceptional case of one fern root, 
however, the nuclei of the healing (not regenerative) 
cells exhibited irregularities both in their modes of 
division and in the number of their chromosomes 
which were commonly excessive. Multinucleate cells 
were also observed in the plerome of a wounded root 
of Ricinus, but they apparently took no part in the 
actual regenerative processes. 

The book as a whole forms an important contribu- 
tion to the literature of regeneration, its chief merit 
perhaps lying in the numerous problems it suggests 
for future investigation. It contains a bibliography 
that should be useful, but it would have been materi- 
ally improved by the addition of a good index. 


OUR BOOK SHELF. 


Heredity. By C. W. Saleeby, M.D. Pp. 118. 
(London and Edinburgh: T. C. and E, C. Jack, 
n.d.) Price is, net. 

THE appearance of a little shilling book on 

heredity is almost startling, when we consider the 

difficulty of the subject and the relative youth of its 
exact study. hat a book like this should be possible 
indicates that considerable progress has been made 
in recent years. Was it not Leibnitz who said, ‘ The 
more a science advances, the more it becomes con- 


centrated in little books’? But it indicates also a 
noteworthy skill on the author’s part. Without 
attempting to slur over difficult themes, e.g. 


Mendelism, as if they were easy, he has given us 
a clear and interesting exposition, which will be 
widely appreciated. It is a wonderful multi in 
parvo, dealing lucidly, for instance, with the contrast 
between hereditary resemblance and variation, be- 
tween the germ-plasm and the body, between ger- 
minal variations and somatic modifications, between 
inherited nature and the results of nurture, between 
inborn and congenital characters, and so on. Even 
to have made these distinctions clear, so that they 
may be understanded of the people, is an achieve- 
ment. .\s was natura] in a book of this kind, the 
author takes up an eclectic position, and quotes freely 
from various writers—from one about ten times. He 
is inclined to allow that there is a limited trans-. 
mission of ‘* acquirements ’’ or modifications, but the 
only instance we have found is an inept one—that 
bacteria may transmit an exaltation of their virulence. 
He agrees with Dr. \rchdall Reid on many points, 
e.g. that amphimixis never produces more than re- 
gressive variations, but does not think that this 
author satisfactorily accounts for the origin of spon- 
taneous variations. He has the same complaint to, 
make of Weismann, but in regard to a view which 
that progressive biologist no longer holds, as, indeed, 
the author seems to know (p. 54). We may also note: 
that even in ‘‘ The Germ-Plasm ”’ Weismann did not 
teach that ‘‘ parthenogenetic species cannot vary ’’; 
in fact, he made experiments showing reversion in 
parthenogenetic generations of Cypris. There is a 
useful chapter on ‘ physical degeneration,’”? but we: 
do not understand the author when he says that those 
who believe in progressive degencration ‘‘ have it 
incumbent upon them to demonstrate either the falsity 
or the suspension of the law of natural selection.” 
Surely the many ‘‘ degenerate’? animals that we 
know have not become what they are without the- 
help of selection. Another point that we do not 
understand is how the fact that ‘‘ one-half of the 
nuclear chromatin of each gamete is thrown aside: 
prior to the fusion of the two nuclei,’’ ‘‘ obviously: 
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corresponds exactly with Galton’s assertion that the | was familtar with these 624 pages of closely printed 


two parents between them contribute one-half of the 
total heritage of the offspring.’’ There is surely a 
screw loose here. Dr. Saleeby'’s vivacious style will 
fascinate some readers and help them over difficult 
themes, but we wish that he had been sometimes less 
conversational, as when he speaks of the Bathmic 
theory of organie evolution as ‘ an amusing picee of 
nonsense.’* Ie AN “Ee 
The Practical Photographer. Library Series. Nos. 
24, 25, and 26. 24 and 25, Pictorial Printing, 
parts i, and ii. Pp. xx+64 and xx+64. 26, 
Artificial Light and Night Photography. [p. 
xx +64. Edited by Rev. F.C. Lambert. (London: 
Hodder and Stoughton, 1905.) Price 1s. net. 
We have before us three more additions to this very 
practical and useful series of photographic handbooks, 
with which most of our photographic readers are 
now well acquainted. The first two are devoted to 
pictorial printing, in which are brought together 


many methods by which the negatives may be 
altered, the print controlled during printing, or 


generally or locally modified aceording to desire, 

For the most part No. 24 treats chiefly of the 
employment of one negative only, while No. 25 
is devoted chieily to combination printing and en- 
larging, cloud negatives, and cloud printing. Both 
numbers are preceded by interesting and well 
illustrated résumés of the pictorial work of Bessie 
Stanford and Perey Lewis, which to the beginner 
should serve as admirable types of high order work. 

The third number belongs to quite another branch 
of photography, namely, that in which the incident 
light on the object is for the most part artificial, 
such as flashlight, candle light, gas light, acetylene, 
&c. Here we have a collection of notes by numerous 
workers, all of whom have secured some interesting 
pictures by one or other of these methods. .\s before, 
the reader is not left to gather his ideas from the text 
alone, but is introduced to some interesting pictures 
with notes deseribing under what conditions they 
were taken. This number also contains an account 
by the editor of the pictorial work of J. C. Warburg, 
with a reproduction of many of his most typical 
photographs. 

These three numbers thus form a weleome addi- 
tion to those previously published, and will certainly 
be appreciated by those workers to whom they 
specially appeal. : 
Introduction to the Study of Organic Chemistry. 

John Wade, D.Se. (Lond.). New and enlarged 

edition. Pp. xx+636. (London: Swan  Sennen- 

schein and Co., Ltd., igos.) Price 8s. 6d. net. 


Tue fact that the present volume has reached its 
second edition points to the public appreciation of 
Dr. Wade's book. This is not surprising. 

The arrangement of the subjeets bears evidence of 
the author's thought, and the immense number of 
facts compiled speaks eloquently of his industry. 

There are several novel features to which the author 
directs attention in the preface, and whieh possess 
certain merits. There is no doubt that charts or 
surveys, which serve to show, in a condensed form, 
the relation of a variety of compounds, are an aid to 
the memory, and the author has introduced them 
freely. 

Yhe principle of making a thorough study of a 
single common substance like ethyl alcohol and then 
dealing with its more important derivatives before 
thrusting the student into the tangle of homologous 
series has very much to reeammend it. 

Perhaps the title of the book is a little misleading. 
One would be inclined to suppose that a student who 
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matter might be regarded as a well informed organic 
chemist; but he has only an introductory knowledge. 
We must express our respect for those who have 
passed beyond this ** introduction,’’ whilst others who 
may be examined in the information required by Dr. 
Wade’s introductory standard demand our sympathy. 
The illustrations exhibit rather too plainly the defeets 
of photography applied to glass apparatus, though 
they possess a realistic character which may appeal 
to the student. We are glad to notice the author’s 
respect for the traditional spelling of the word radical. 
Wo JE. Cs 


The Romance of Insect Life. Interesting Descriptions 
of the Strange and Curious in the Insect World. 
By Edmund Selous. With twenty-one illustrations 
by Lancelot Speed and Carton Moore Park. Pp. 
352. (London: Seeley and Co., Ltd., 1906.) 

THe letterpress consists of a series of extracts, 
derived from a variety of sources, relating to ants, 
termites, loeusts, butterflies, water-insects, fireflies, 
scorpions, &c., connected together by general observ- 
ations on all kinds of subjects. Occasionally the 
compiler’s remarks on the senses of inseets or on 
mimicry are worthy of notice, but they are frequently 
in bad taste and often inaccurate, which is not sur- 
prising, as we are constantly told that he is only 
quoting his data second-hand, and has not seen the 
origina! records. 

This is a pretty book, but otherwise we regret 
that we have little to say in its praise. The author 
suggests that the genus of grasshoppers called 
“ Scudderia ’’ were so named because they ‘‘ scud,”’ 
though Secudder’s name is actually referred to on 
the opposite page. .\s an illustration of style and in- 
accuracy we may quote the following :—‘‘ From 177 
to 1780 a dreadful curse of locusts, alluded to by 
Southey in his ‘Curse of Kehama,*—or perhaps form- 
ing the subject of that poem—1 really don’t know— 
fell upon the Empire of Morocco.’’ There are tio 
lines relating to locusts in the *’ Nehama,”’ and it 
is ‘* Thalaba”’ in which they are noticed at greater 
length. 

There are really only sixteen page illustrations, some 
ot them being double—i.e. divided in the middle, and 
thus making up the twenty-one of the title-page. 

Most of our scientific men must be very far behind 
other people, for Mr. Selous tells us, ‘* Everybody 
knows nowadays how all the different species of 
animals and plants, living and extinet, have eome 
into existence,’”’ &c., &c. 

Errors in Latin names abound, the worst being 
Orthoptera for Ornithoptera wherever it occurs. It 
is a pity that a book intended to popularise natural 
history should not have been more carefully written 
and edited. It almost looks as if the compiler thought 
anything would be good enough for his prospective 
readers. 

The rt and Practice of Laundry Work for Students 
and Teachers. By Margaret Cuthbert Rankin, 
Pp. 191. (London: Blackie and Son, I.td., 1905.) 
Price 25. 6d. 

Tuere is little that is scientific in this book; it gives 
the impression, indeed, that even the teachers of 
laundry work are guided by empirical rules. It should 
be possible to inculcate the broad scientific principles 
upon which the art and practice are based while 
teaching girls how to do their laundry-work success- 
fully. The washing of clothes, and the other pro- 
cesses through which they pass in the laundry, would 
then not be matters of rule of thumb, but intelligent 
applications of scientific principles to particular 
purposes. 
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Radio-activity of Ordinary Matter in connection with 
the Eartn’s Internal Heat. 


Mer. CamMpBELt’s letter in your last issue (p. 152) re- 
minds me of a point to which I have intended for some 
time to direct attention. Prof. Rutherford ('* Radio- 
activity,’’ second edition, p. 494) has calculated that the 
radio-activity required to compensate for the earth’s internal 
heat is much exceeded by the (apparent) activity of ordinary 
materials, as determined by me (Phil, Mag., June, 1903). 

Thus the smallest activity [1 observed was about 10~* 
times that ef uranium nitrate, or 7xX10~-"' times that of 
radium: whereas the amount of activity, per unit mass 
of the earth, required to compensate for the loss of internal 
heat is only 4-6x10~"*, or less than one-thousandth part 
of the activity computed to be actually there. 

We cannot well assume a much smaller apparent radio- 
activity for the unknown material of the earth's interior, 
for all materials hitherto examined have given effects of the 
same order of magnitude, the radio-active elements, of 
course, excepted. 

The simplest way out of the difficulty is to suppose that 
the apparent radio-activity of ordinary materials is not a 
volume effect of the sume nature as that of radium, but 
that it is merely a superficial effect of quite a different 
kind, and only occurring at an exposed surface. It is 
difficult to understand why Prof. Rutherford did not draw 
some such conclusion. I do not know if he doubted the 
correctness of my results. Tt is easy, however, to con- 
firm them from other sources. Thus C. T. R. Wilson (Proc. 
Roy. Soc., vol. Ixviii. p. 158) found the current through 
the air in a vessel of 163 ¢.c. capacity equal to 2-0x10~-° 
electrostatic units per seeond; this is equivalent to 
7X107-"" electromagnetic units. Madame Curie (‘' Thesis,” 
p. 14) found the current through a flat vessel of about the 
same size, the bottom being covered with uranium nitrate, 
equal to 7x10-™* (electromagnetic). If this vessel had 
been wholly lined with uranium, the current would have 
been more than doubled, say 2x10~'*, Thus the ratio of 
activities may be put at 3x10‘, as against 10° in my own 
experiments. Considering the various activity of ordinary 
materials, and the rough nature of the compdrison in 
both cases, this measure of agreement is fully confirmatory. 

As the question of the earth’s internal heat has been 
raised above, I may mention that I am engaged on an 
extensive investigation of the amount of radium contained 
in various rocks. The majority of those rocks which I 
have as yet tried (chiefly sedimentary) contain a good deal 
more radium than the percentage which would keep up 
the heat supply. Much more, however, must be done 
before any confident statement can be made as to the 
average amount of radium in the earth's crust. 

Experiments are also in progress with native iron, both 
terrestrial and meteoric, with the idea that this may be 
representative of the composition of the earth’s interior. 

Sunnyside, Cambridge. R. J. Srrurr-. 


Magnetic Storms and Avrora. 

In his letter in your issue of December 14 (p. 152) Mr. 
F. C. Dennett assigns a positiveness and a generality that 
were not intended to the statement in my previous letter 
that on November 12 ‘‘ no special auroral display seems to 
have been noted in this country.”? In vears of sun-spot 
maximum, in the belt of greatest auroral frequency, nights 
wholly free from aurora are probably the exception. Tn 
the Shetlands, or even in the north of Treland, aurora is 
a much more common phenomenon than in the south of 
England. 

On November 15 { learn from several sources that the 
aurora was particularly brilliant, and the apparent move- 
ments especially lively during the time 8.53 to 9.25 Delile. 
when the targe declination movement occurred. Various 
Arctic explorers have stated that it is only when the 
aurora displays this variable character that there js any 
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clear connection between it and magnetic disturbances in 
those regions where both phenomena have their maxima. 
The aurora on November 12 is said by the Lisburn observer 
to have been of ‘‘ the usual type’’ exhibiting ‘a steady 
glow.”” 1t would be interesting to know whether this 
aurora was observed at Lisburn or elsewhere during the 
time of the large declination movement (6.30 to 7.10 p.m. 
G.M,T.), and, if so, whether it then showed none of the 
brilliant and variable phenomena seen during the time 
of the large declination movement three days later. 

For aurora to be observed on thirteen days in less than 
three weeks must, { think, be rather iam unusual event for 
any place in England or Ireland; the Lisburn observer 
must keep a sharp look-out. CHARLES CHREE. 

December 16. 


ee 


The Total Solar Eclipse of August 30. 


IN visiting Spain at the end of August of this year I 
was actuated by the desire once again, after an interval 
of twenty-three years, to witness the marvellous and unique 
phenomenon of a total solar eclipse. It is a sight which 
cannot be imagined—it must be seen. Happening at a 
time of maximum sun-spot frequency, it was reasonable to 
expect a considerable display of protuberances, and I 
wished to form my own idea of their size by checking 
their persistence or non-persistence through the phase of 
mid-totality on a day which otherwise may be taken to 
have been chosen at random. For this purpose a station 
on, or very close to, the line of central eclipse was essential. 
Torreblanca was chosen because it was the station of the 
Barcelona and Valencia railway which was nearest to the 
line of central eclipse, lying, in fact, about a mile to the 
south-west of it. 

I observed the eclipse from the railway station, the 
position of which is lat. 40° 12’ N. and long. 0° 12’ E. 
(Greenwich). The railway and official time in Spain is 
that of Greenwich. By the clock at the railway station, 
mid-totality occurred between th. 18m. and rh. 19m. p.m. 
Before the beginning of the eclipse 1 entered in my note- 
book half the expected duration of totality, 1m. sos. ; 
when I had observed the second contact, I wrote the time 
underneath, and, by addition, ascertained the time of 
mid-totality by my watch. The display of protuberances 
which appeared just before the moment of second contact, 
and on the part of the sun's limb which was about to be 
eclipsed, was, according to all witnesses, exceptionally 
brilliant. When the time of mid-totality came round 1 
looked for these protuberances. They were absent. Not 
a trace of them or of any others was visible to the naked 
eye, and I searched the whole edge of the moon's disc with 
the greatest attention. Their absence was confirmed by 
Stephan (Comptes rendus, October 9), observing with the 
best instrumental aid at Guelma. 

The sun’s true altitude at Torreblanca on August 30, at 
th, 1&5m., may be taken as 54°-5. For this altitude the 
augmentation of the moon's semi-diameter is 147-3. Adding 
this to the geocentric semi-diameter, 16/ 21”4, as taken 
from the Nautical Almanac, 16’ 35”-7 is obtained for the 
apparent semi-diameter of the moon as seen from Torre- 
blanea at mid-totality. Deducting from this the semi- 
diameter of the sun, namely 15’ 50’.7, we obtain 45” as 
a sufficient approximation to the width of the annular 
band by whieh the disc of the moon overlapped that of 
the sun. Therelore, to an observer stationed on the 
central line in this neighbourhood, no protuberance could 
be visible at mid-totality which had a height less than 
45", and, neglecting the small displacement of Torreblanca 
from the central line, the protuberances of second contact, 
magnificent though they were, could not have exceeded this 
height. 

Eight seconds before second contact I detected the 
streamers of the outer corona on the western limb of the 
moon. u\t this moment there was no trace of the inner 
corona, which presents to the spectator during the whole 
of totality the appearance of a bright, luminous ring 
surrounding the moon, 

If we assume that the argument from parallax is applic- 
able to the inner corona, as it is to the protuberances, we 
have to conclude that, eight seconds before second contact, 
the light-giving portion of it did not extend further than 
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between 93” and 94” from the western limb of the sun. 
To an observer on the central line, at mid-totality, it is 
eclipsed to a distance of 45” from the sun’s limb, and this 
would leave only between 48” and 49” as the width of the 
outer portion, which furnished the unexpected amount of 
light which persisted through totality. It is clear that if 
the inner portion, having a width of 45", had been un- 
covered, the daylight during totality would have been still 
more remarkable. 

In this respect there was a great contrast between the 
eclipse of this year and that of May 17, 1882, which I 
witnessed at Sohag, on the Nile, where a large camp of 
astronomers of many nations was established. In it, one 
of the most striking features was the rapid darkening 
during the last moments before second contact. 1 have 
always compared it to what is witnessed when a lecture- 
room is darkened during the day by quickly closing the 
shutters of the windows in succession. In 1882 the darken- 
ing took place rapidly and completely; and immediately 
quite a number of stars came out, besides the great comet 
which revealed itself, all unsuspected, close to the sun's 
limh, and formed the feature of that eclipse which was 
most noticed and is best remembered by the spectators. 
In rgos3 the darkening effect was much less striking; hut 
the illustration of the lecture-room holds if we imagine that 
the shutter of the last window is out of order, and has 
to remain open during the demonstration. 

The contrast between the two eclipses is accentuated 
when we remember that the apparent semi-diameter of the 
moon, as scen from Torreblanca, was 45” greater than 
that of the sun, while on the Nile this excess was only 
15".4. Therefore a width of 45” of the brightest part of 
the corona was eclipsed in 1905, as against only 15”-4 in 
1882. If, therefore, the uneclipsed coronas had possessed 
equal efficiency as furnishers of daylight, the darkness 
during totality ought to have been much greater in 1905 
than it was in 1882; but the opposite was the case. 
Therefore, whatever may be the process by which the inner 
corena or luminous ring is produced, it was much more 
active on August 30, 1905, than it was on May 17, 1882. 

December 9. J. Y. Bucsanan. 


The Engineer's Unit of Force. 


In his letter of November 16, your reviewer refers to the 
“apparent inability of academic writers to understand the 
engineer’s position in this matter.”’ May 1, as an 
““ academic writer,’’ state that 1] have no difficulty whatever 
in understanding the engineer’s position in regard to the 
gravitational unit of force. It is his treatment of mass 
that I do not understand. 1 am not quite sure whether 
it is worth while trying to understand it, as it always 
seems, somehow or other, not to be altogether satisfactory, 
and I have great doubts at present as to whether it is 
necessary. 

I have always supposed that the great advantage of a 
gravitation unit of force was that it enables problems in 
motion under force to be treated without introducing the 
notion of mass at all, by means of the relation 

force on body _ acceleration produced by force 
weight of body acceleration of gravity 

Moreover, when we come to deal with mass, if we take 
a pound as the unit of mass and a pound weight as the 
unit of force, the numerical measures of the mass and 
weight of any body will be identical. This is surely simple, 
intelligible, and convenient. 

But instead of this 1 find that engineers put W/g=M 
and call M the mass of the body, and that they have 
adopted a unit of mass, called a slugg, based on this 
relation, which to my ‘‘ academic mind ’’ appears both 
meaningless and useless. If ‘‘ people do not, and never 
will, think in poundals,’”’ still less will they think in 
sluggs, and a terminology involving this unit can scarcely 
be described as ‘‘ nnt divorced from common thought and 
speech.’’ I cannot think any reasonable engineer would 
expect to see tea and sugar sold by the slugg, and one 
thing I do not understand is whether, if this custom were 
adopied, I should get the same quantity of tea or sugar 
at London as at Johannesburg, or whether the grocer 
would be expected to make allowance for the variations 
oy £26 
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If, on the other hand, the grocer retained the time- 
honoured custom of weighing out the sugar by the pound, 
it would appear that the engineer’s estimate of the mass 
of the sugar depended, not only on the sugar itself, but 
also on his choice of units of length and time. In these 
circumstances it seems reasonable to ask whether the 
engineer still accepts or discards the conventional, but 
somewhat meaningless, definition of our  text-books, 
‘** Quantity of matter is called mass.” 

Is not the writing of W/g equal to M a mere attempt 
io copy blindly the academic method of treatment, and to 
adapt it to a system of units to which it is ill-suited ? 
Writing on a similar issue elsewhere, 1 pointed out on 
one occusion that I prefer to solve the problem of the three 
cats killing three mice by some method equivalent to the 
‘‘rule of three,’ and not to adopt an artificial unit of 
cats in order to write the equation mice =cats x minutes. 

G. H. Bryan. 


Ir will be seen that Prof. Bryan, instead of defining 
force as the rate of change of momentum, or using the 
corresponding dynamical equation F=Ma, works problems 
in motion by means of a proportion, his equation being 
equivalent to F=W/ga; he thus avoids both the poundal 
and the slugg. This differs from the two absolute systems 
previously discussed in that W/g is not here a measure of 
mass, on account of the variable nature of the gravita- 
tional unit of force, as his weight and mass are numerically 
the same, while g varies with locality. A concrete example 
well illustrates this system. Suppose a body weighing 
32.182 pounds at London to leave the earth under the 
action of an upward resultant force of one pound, and to 
travel through space with an acceleration of one foot per 
second per second. The value of g would continually de- 
crease, but the weight (i.e. the gravitational force between 
the earth and the body) would in this system always be 
called 32-182 pounds, so that at the instant when g was 
reduced, say, 50 per cent., the acceleration force, though 
unchanged in amount, would be called two pounds, in order 
that Prof. Bryan’s proportion should still be true. In 
fact, the pound force at this juncture would have only 
half its original absolute value, and would go on diminish- 
ing indefinitely; and this system is described as ‘ simple, 
intelligible, and convenient.’’ The beginner, introduced to 
dynamics in this fashion, as simply rule of three, with 
the conception of inertia designedly veiled, endeavouring 
to think in a variable unit, and with only one name for 
both force and mass, cannot be considered to have made 
a very auspicious start, and he may well be forgiven if he 
is never able to free himself from the tangle. The gravita- 
tional system, at any rate, must be ruled out of court. 

In the everyday work of the engineer, mere inertia has 
seldom to be spoken or thought about, and |! must still 
maintain that the engineer’s system, with its new inertia 
unit, is ‘‘ not divorced from common thought and speech.”’ 
As a matter of fact, it is much easier to think of inertia in 
a distinct unit like the slugg than one the name for which 
is also used for force. 

Prof. Bryan is evidently sincere when he says that he 
does not understand the engineer’s treatment of mass. 
The operation of weighing is not a dynamical one. Inertia 
does not enter into the matter at all. It is a statical 
problem in the equilibrium of forces. If the inertia unit 
were here dragged in as suggested, Praf. Bryan fails tu 
see that the specification in sluggs would be at least as 
definite as a specification in pounds; and it might be even 
more definite, for if the grocer in Johannesburg had studied 
dynamics in the variable gravitational unit, the weigher ol 
the sugar might plausibly argue that, as ‘‘ the numerical 
measures of mass and weight,’’ in pounds, are ‘‘ identical,” 
he was quite justified in using an imported spring balance. 

The present confusion is no doubt partly due to the 
substitution of the word mass for the good old word inertia. 
If mass means quantity of matter as determined by weigh- 
ing, then inertia is probably, but not necessarily, propor- 
tional to mass. Readers who are interested in the subject 
may be referred to a correspondence which took place in 
NATURE about nine years ago (vol. lv.), and especially to 
letters by Prof. (now Sir) Oliver J. l.odge, Prof. John 
Perry, and Prof. G. F. Fitzgerald. 

THe REVIEWER. 
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“Mathematics” applied to Chemistry. 


In his notice of my book ‘t Researches on the Affinities 
of the Elements’ in Nature, November 16, the reviewer 
impugns the legality of applying mathematical formulz to 
my surfaces. I trust | may be allowed to answer briefly 
my critic’s objections. His difficulty as to the non- 
continuous nature is imaginary, and arises from a_mis- 
taking of the object to be achieved—which is simply to 
obtain either a surface or a mathematical expression from 
which can be deduced the affinities any one element 
exhibits for any other. This can be done from the 
formule, and they do, therefore, characterise the chemical 
properties of an element which depend upon these affinities. 
Although there exist an infinite number of points on the 
surface which are occupied by no element, yet there exist 
only a finite number of points the x and y coordinates of 
which are whole numbers, and to every integer value given 
to x and y in my formule there corresponds a definite 
element; so that, so long as we keep within the domain 
of integer numbers (as we are forced to do by the nature 
of the construction) continuity is attained. 

The complexity of the formula is more apparent than 
real, because the only values which x and y can have are 
integer numbers, and the constant and many terms dis- 
appear in practice. GEOFFREY MARTIN. 

Kiel, December 6. 


[t is true that the plan proposed by Mr. Martin is 
occasionally used on the convention that only the values 
of the equations to the curve which occur at the integer 
points are to be used; but the reviewer stil] maintains that 
the principle ts a false one. A curve is intended to exhibit 
continuous change, according to some law, and he is 
unaware that any result of value has ever been obtained 
by the use of the plan, except, perhaps, that of appealing 
to the visual sense. Tue REVIEWER. 


Heat a Mode of Motion in the Seventeenth Century. 


Tue following statement occurs in the ‘ Medulla 
Medicine,’”’? by J. A. Van der Linden, Med. Prof., 
Franekerz, 1642, p. 182 :— 

‘* Calor est minutissimarum materiz partium motus in se 
reverberatus.’’ 


Van der Linden was a famous teacher, but the theory 
may not have originated with him. Are there other 
co-temporary anticipations of ‘* Heat a mode of motion ’’? 

W. R. Gowers. 


THE PULSE OF THE ATMOSPHERIC 
CIRCULATION. 


Some fifteen years ago an American eclipse ex- 
pedition which included Prof. Cleveland Abbe 
visited St. Helena, and, on leaving represented to 
the Governor, Mr. R. L. Antrobus, now of the 
Colonial Office, the importance of establishing a 
meteorological observatory there. The representa- 
tion was sent to the Colonial Office, and, the colonial 
finances being then in a depressed condition, the 
Colonial Office applied to the Meteorological Council 
for assistance. 

It is needless to spend many words over the meteor- 
ological importance of such an enterprise. St. Helena 
emerges from the sea in the heart of the trade wind 
of the southern Atlantic. In no part of the globe, 
perhaps, is the trade wind current so persistent. The 
trade winds have long been recognised as primary 
factors of the atmospheric circulation. Speculation on 
their origin, which stil! forms the staple of the 
physical geography of the schools, carries us back 
to the writings of Halley and Hadley. The south- 
easterly current over St. Helena is the flow along the 
main artery of the never-failing atmospheric circula- 
tion, and at St. Helena if anywhere we may put our 
finger on the pulse of that endless and complex pro- 
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cess of transformation of solar energy of which the 
weather of our islands and elsewhere is an expres- 
sion. 

The council, itself not wealthy, had a Robinson ane- 
mograph, then lately returned from duty in Heligo- 
land. This was lent to the colony, and with it was 
found a small annual sum by way of payment for 
its curator, Mr. Hands, of St. Matthew’s Vicarage, 
who undertook as well the duties of observer for a 
normal station of the second order, with instruments 
furnished by the council. 

The anemometer continued its run with some un- 
avoidable interruptions, and the observations were 
taken until the middle of 1904. There are besides 
observations of rainfall at other stations in the island. 

By 1904 that part of the spiral of the direction 
pencil which had to record south-easterly winds be- 
came so worn by constant use that a hollow was 
formed there and the record had become an unsatis- 
factory one. With the assistance of the engineer 
officers stationed at St. Helena the matter was inquired 


‘into, and, as a result, the instrament was ordered 


home for repairs. At the same time an attempt was 
made in the observatory branch of the Meteorological 
Office to put together the results of the long run and 
to collate them with the other observations. I will 
not anticipate the publication of the results which, I 
hope, will follow in due course, but to one interesting 
side of them, too speculative for an official report and 
too suggestive to be altogether ignored, 1 would like 
to direct attention, because it shows a possibility (per- 
haps more) that with more searching we may find a 
working connection between the pulsations of the trade 
wind in the southern hemisphere and the general type 
of weather in so distant a part of the globe as our 
own islands. 

While the trade winds may be regarded as the most 
obvious representative of the dynamical effect of solar 
energy, rainfall must be allowed to be also very closely 
connected with the process of distribution of that 
energy. The convection of heat by evaporation from 
warm water surfaces and condensation in cooler 
regions represents a process tending towards equalisa- 
tion of thermal distribution on a _ gigantic scale. 
The main directions of transference are from 
south to north on the one hand, and generally east- 
ward from sea to land on the other. The white snow 
coverings of the polar regions and the persistent rivers 
of great continents are permanent records of nature’s 
endeavour to distribute more nearly equally over the 
globe the supply of solar heat. From a general point 
of view rainfall or snowfall in the temperate and 
arctic zones may be regarded as an index, perhaps a 
spasmodic one, of the general circulation from the 
tropical regions towards the poles, and to that ex- 
tent as the counterpart or correlative of the kinetic 
energy of the trade winds which represent the flow 
towards the equatorial region. The transformation of 
energy in rainfall is on a vastly greater scale than 
that displayed by the trade winds. Supposing that 
the trade wind at St. Helena is a mile high, the 
energy represented by the year’s flow in a slice of the 
current a mile in width would be about equal to that 
represented by a year’s rainfall on a single square 
mile in the neighbourhood of London. Of these two 
indices of the general process of distribution of solar 
energy, the one is the steadiest, the other the most 
fluctuating of all meteorological phenomena, and any 
indication of an underlying relation between them, 
which is, in a way, a necessity of the general process 
of circulation, would be of great meteorological in- 
terest and might be of immense economic importance. 

So far as I have carried it, the study is perhaps 
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merely tantalising, but T should like to present the 
case as it occurred. When the figures for the aver- 
age wind velocity were being put together, | inquired 
about the variation from year to year. The monthly 
valucs had not been eombined, and a glance showed 
the last year (1903) to be one of exceptionally high 
velocity. For the complete year, sinee caleulated, it is 
twenty-one miles per hour; the average for the twelve 
years is eighteen miles per hour. JI noted 1903 as the 
year of heavy rainfall in this country, and asked 
about 1893, the year of drought, especially in the spring 
months. I found the wind velocities at St. Helena } 
were for the first half 
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without hope that the evidenee for organic connection 
would develop with further investigation. When 
plotting the eurves of wind velocity for individual 
years, J] noted that 1598 was an exeeptional year, be- 
cause it had two maxima of wind velocity, one in 
Mareh and one in October, instead of the usual single 
one in September. Some information that I had Tor 
Southampton seemed to indicate a similar state of 
things for rain in England (south) in that year. I 
had the monthly rainfall figures for England (south) 
computed for each year, and looked at once to those 


for 1898. Here are the figures for the two variables 
compared for that year. 


Jan. Feb. Mar. Ap. May June ; St. Ilelena wind velocily— 
16 140 — 15 14 — in 1893, Miles per hour 
as against Jan. Feb. Mar. Ap. May June July Aug. Sept. Oct. Nov. Dec. 
Jan. Feb. Mar. Ap. May June — 19 19 22 20° 19 16 16 is) 22) 2; omea 
21 20 16 «20° 16 8: South of England rainfall — 
The first two are the lowest velocities of those months Taenee 
oa record; the others are low, but not the lowest. = =e 
The blanks mean that the instrument was not woark- Jar. Feb. Mar. Ap. May June July Aug. Sept. Oct. Nov. Dec. 
ing properly. This suggested some sort of connee- 7! 1°58 1712 1°39 3°59 1°46 0°49 1°37 0°99 3°48 3°67 2°86 
tion, a stronger trade wind being associated with a There is unmistakably the second maximum of 
heavier rainfall in’ this country. } obtained the rainfall. It is in May, generally the driest month, 
two months after the unusual 
aa ae [Avehowe Serene aT sccond maximum of wind velocity 
———EEE———EEE | at St. Helena. The ordinary 
| | | st trade ina Velocity and Lnphoah, Ramfall — autumnal maximum of rainfall is 
delayed a month until November, 
Miles Jan Feb Mar May Jun Jul. Aue Sep Oct Nov D — just as the wind maximum is de- 
per | layed a month until October. 
Hour i = is se 
ae ml | | aemedlis ‘As a test ease this seemed to be 
ie almost conelusive and the connec- 
tion to be put beyond doubt, but in 
ae r . ose t : meteorological matters there are 
many disappointments. Some gob- 
-2t =| lin seems to be in possession of this 
| Inches eastle in the air; we see a glimpse 
20 - T | ay ine en aie of light; knock at the door; the 
‘ goblin opens it almost wide enough 
Payee ee = ay ee £5 to Ict us in, and then he slams it 
ae SE Trade H in our faeces with a laugh. One 
‘ | $1 Helena 1692-4903 can almost hear the misehievous 
eS ae 2 elle Ry el Sh ' c sl S 
sae, - — Puck crowing to the 
43 —ae— ‘“ Cuptain of our fairy band, 
: oa > ) Helena is here at hand, 
z \ | | aie And those things do best lease me 
ie a - | d= Ree hat befall grammer tea 
\ ae Rounfall England Sj at belall preposteroustly. 
eis JE | i He ar aac se Yhere is even a faint echo of the 
| \ ‘ | wicked exelamation 
ye 
y 
Sie is | i 2 df r + | fia | ee “Lord, what fools thesc mortals be!” 
N y | B 
[ ye / | | | When one turns from the average 
7 Sees i r_*®- of years to the individual years, 
ae Salle after the curious test case o] 1898 
Cg Ri = a ot) one must confess that while the 
Fic. 1. seasonal variation is maintained 
fairly well in the trade wind, year by 
monthly values and plotted the several years’ vari- year, one cannot reeognise it in the rainfall. There 
ation. There was unmistakable evidenee of a large appears, perhaps it Is hardly necessary to say so, 


seasonal variation with a maximum in September and 
a minimum in May. I plotted the average seasonal 
variation of the St. Helena wind for the twelve years, 
and ngainst it the scasonal rainfall in the south of 
England for thirty-five years, which I happened to 
have at hand. The curves are reproduced in the 
figure (Fig. 1). The similarity surprising. Of 
eourse, the scusonal rainfall is neat the same in all 
localities, even in the British Istes. Somewhat similar 
curves are, however, to be found for Stykkisholm, in 
Teclind, and for Hakodate, in Japan, so that the ease 
was not quite an isolated one. J was, therefore, not 
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to be no regular seasonal variation in a single year 
of English rainfall. Any month may be the wettest 
menth or perhaps the driest, and so a fitful 
parallelism is rudely interrupted by a wet July or 
some unaccountable abnormality. The phenomen- 
ally wet year, 1003, is truly the year of greatest 
trade wind velocity, but the order of wind “velocity 
is not regularly the order of rainfall values; one 
wonders whether the recorder has always been worl- 
ing as one would wish; and when the monthly 
rainfall average is taken ‘for the twelve correspond- 
ing years instead of the thirty-five years, the curious 
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subsidiary maximum in April so neatly reproduced in 
the St. Helena wind has disappeared, owing princi- 
pally, be it said, to an abnormally dry April in 193. 

Yet the evidence in favour of a connection can 
hardly be pure coincidence. The little rain maximum 
in Apri] is not mere illusion. The fact that a seasonal 
variation of rainfall does show itseif in the average 
of a few years has a meaning, and that its phases 
ar2 closely similar to those of the arterial pulsations 
of the general atmospheric circulation accords too 
much with what may be called common sense to 
be altogether devoid of significance. 

Sooner or later we shall catch the nimble imp that 
jeers at us to-day, and, if I mistake not, when he is 
caught we shall’ make him tell us something of the 
real secrets of these atmospheric relationships, 

There are two considerations that may be 
mentioned. A disproportionately large fall of rain is 
sometimes regarded as an accident of little or no 
influence upon general meteorological conditions, but 
in view of the enormous quantities of energy involved 
that view can hardly be seriously maintained. 
true that on some days we get 
thunderstorms with heavy rain dis- 
tributed in a most irregular manner, 
und for these at present no satis- 
factory explanation can be given, 
but it should be looked for seriously. 
Secondly, the rainy movements of 
the atmosphere in this part of the 
world are, as already mentioned, 
south to north movement and a 
west to east movement. Perhaps 
we may in time be able to disen- 
tangle the effects of the various 
causes and find the regular 
sequence at present overlaid by the 
influence of secondary disturbing 
causes. 

I have ventured to put forward 
these suggestions, which I frankly 
confess are deplorably bizarre, be- 
cause my readers may have at their 
disposal methods, that I am 
ignorant of, by which a crucial test 


may be applied to the question 
whether there is any definite and, 
shall | say, useful connection 


between the pulsations of the south- 
east trade wind and the rainfall 
Europe. 


north-western 
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TIVO BOOKS ON ANIMAL BIOGRAPHY 
| the second of these two works the author ex- 
presses the opinion that the first question which 
will be asked by the reader is whether the various 
anecdotes are strictly true. The question that 
presents itself to our mind is whether such books 
will be read at all, and if so by whom? The pro- 
fessional naturalist, we dare venture to say, will 
have nothing to do with them; they are not apparently 
intended for children, and for our own part we con- 
fess that to read them for either pleasure or instruc- 
tion is about the last thing we should think of doing. 
They are what may be called “ animal novels,’’ and 
thereby differ to a considerable extent from the old- 
fashioned “ animal biographies,’ under which head- 


1 * Beasties Courageous ; Studies of Animal Life and Character." By 
D. English. Pp. viii+x2r ; illustrated. (London: Bousfield and Co., Ltd., 
1905.) Price ss. net. 

‘“ Northern Trail, ; some Studies of Animal Life in the Far North.” By 


W. J. Long. Pp. xxv+390; illustrated. 
Ginn and Co.). Price 7s. 6d. 
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(Boston, U.S.A., and London : 


It is , 


Fic. 1.—The Wood-mouse. 


| 
; 


ing we 
In each 
or less 


have, however, ventured to include them. 
instance the author takes a number of more 
well-known animals, and recounts their 
ordinary everyday life, so far as it can be interpreted, 
Mr, English giving this for the most part in what 
arc supposed to be the creaturc’s own words, while 
the .\merican author mingles verbal with descriptive 
narrative. Both works are, no doubt, excellent in 
their own particular way; and, for the sake of authors 
and publishers alike, we trust that a sufficient number 
of readers exist to whom this style of writing appeals 
with infinitely greater foree than it does to ourselves. 
To such we may commend each of the two works, 
for, in the respective subjects, we find little to choose 
between them. 

Mr. English, very appropriately, confines himself 
to British animals (including mammials, birds, fishes, 
insects, &c.); and although we cannot congratulate 
him on the title he has selected for his volume, we 
are pleased to be able to record our high appreciation 
of his skill as a photographer, and of the excellent 
manner in which his pictures have been reproduced. 


From English’s *‘ Beasties Courageous.’ 


The photograph of the wood-mouse herewith pre- 
sented to our readers is absolutely exquisite, and 
cannot be surpassed. Moreover, it is by no means a 
solitary example of excellence, every picture in the 
book being of high quality, although some are, of 
course, better than others. .\s a picture-bools of 
various types of British animal life the book would 
be hard indeed to beat. 

Mr. Long, on the other hand, 
some of the more striking animals of the Arctic 
districts of North America, which he calls for the 
most part by their native Indian names, after the 
manner of ‘* Hiawatha.”’ 


takes for his subject 


The first six chapters are, for instance, devoted 
to the white wolf, under the title of *‘ wayeeses, the 
strong one’’; but it is a little remarkable to note 


that in the glossary at the end of the volume this 
name is spelt *“waveesis."? Other chapters follow on 


the wild goose (oe aptouk ’'), the  fisher-marten 
(‘ pequam »), the salmon, &c. All bear the impress 
of truth, and relate the experiences of one who has 


seen the animals in their native wilds. The most stril- 
ing incident is perhaps the one depicted on the cover 
a the book, where the author had the good fortune 
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to sce a wolf spring at night upon a jutting crag, 
where, silhouetted by the full moon behind, it gave 
yent to its “ terrible howl.’’ The illustrations in this 
volume are by that well-known artist Mr. C. Cope- 
land, whose facile and truthful style stands in no 
need of any commendation of ours. These illustra- 
tions render Mr. Long’s volume an attractive book 
for the drawing-room table at this season of the year. 


SECONDARY SCHOOLS AND ENDOWMENTS. 
AN INTERESTING TRANSFER SCHEME, 


PS SOMEWHAT novel proposal has been formulated 
for the transfer of an endowed school, with 
its property and funds, to an ‘t education authority ” 
other than a Local Education Authority under the 
Education Acts of 1902-3. This proposal relates to 
the Subordinate School at Rugby. , 

lt appears that, for some time, there has been a 
movement in the locality with a view to the establish- 
ment of a technical school so as to organise system- 
atically the scattered forees already at work. The 
Warwickshire County Council offered a grant of 
toool, towards the erection of such a school, while 
the governing body of Rugby School offered 5o0o0l. 
and a site on the grounds of the Subordinate School 
for the same purpose. These offers, however, failed 
to secure adequate local agreement—hence the above- 
mentioned transfer proposal. 

According to the notice in the London Gasette, 
the governing body of Rugby School will apply to 
Parliament for an enabling Act ‘* for the establish- 
ment, constitution and incorporation of an ‘ eduea- 
tion authority,’ ”? to whom that governing body may 
transfer the Subordinate School with its property and 
funds, and to whom they may make annual or 
other payments or contributions. This ‘ education 
authority ’* would contain representatives of the 
governing body of Rugby Schoo! and of other local 
bodies (e.g. the County Council of Warwickshire, the 


Urban Distriet Council of Rugby); any doubts or 
questions which might arise between the various 


bodies represented would be determined by the Board 
of Education. The ‘ edueation authority’ is to con- 
duct the sehool “as a school for higher or secondary 
education . . . shall afford a good commercial educa- 
tion for students . . . and shall maintain the teaching 
of English, Latin, at least one modern foreign 
language and Greek, unless and until the governing 


body” (i.e, the governing body of Rugby School) 
““shall consent to the diseontinuance of Greelx.”’ 


Other conditions relate to (1) the maintenance, by 
the governing body of the Rugby School, for the 
henefit of the students of the Subordinate School, of 
the existing system of major foundationerships at 
Rugby School; (2) the continuance of the engagements 
of the existing staff of the Subordinate School; (3) 
the borrowing, upon the security of the trust property, 
by the “education authority’? of such sums for 
additions, improvements, &c., as may be needed— 
these powers to be subject to the conditions imposed 
by the Board of Education; {4) the maintenance at 
the Subordinate School, by the ‘ education authoritv,”’ 
of the existing system of foundationerships and 
scholarships tenable at that school. 

‘\ good deal of misgiving has been manifested 
locally in regard to the foregoing proposal, but it 
seems to us to be a step in the right direction. We 
confess that, as to nomenclature, the words ‘‘ educa- 
tion authority’? do not commend themselves to us 
as a suitable description of the new body to whom 
it is proposed to make the transfer. But the objects 
which may be secured under the proposal now fore- 
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shadowed are great indeed. To have obtained a 
gift which, if capitalised, would amount to between 
50,0001, and 70,000!., and to be enabled to utilise 
such resources to promote the educational and indus- 
trial progress of the town and neighbourhood of 
Rugby, are matters for sincere congratulation. The 
representative character of the new ‘‘ education 
authority ’’ will ensure the quickening of an 
intelligent interest in, and zeal for, that technical 
and higher education which the townsfolk of Rugby 
are seeking—-including the actual provision of a 
technical school. 

It is rather difficult to appraise rightly the action 
of those who have been disposed to reject an arrange- 
ment which, as we hope, is now about to be con- 
summated. Possibly, upon reflection, they will 
become conscious, as has been the case with other 
erstwhile opponents, of the opportunities that are 
within their grasp. For this transfer provides not 
only that ladder which educationists are so anxious 
to erect for all those who can climb it, and who may 
thus be equipped for their several callings, but it 
will provide also an excellent object-lesson in regard 
to educational endowments and their administration 
for the public welfare. With potential issues like 
these, it is to be hoped that the inhabitants of Rugby 
and the neighbourhood will brace themselves for an 
effort in educational administration which shall 
inspire other localities to grapple earnestly with more 
exacting conditions. 


NOTES. 


Lirut.-Cotonet Praix, I.M.S., F.R.S., took up the 
duties of director of the Roval Botanic Gardens, Kew, on 
December 16. Sir W. Thiselton-Dyer will continue to take 
charge of Government advisory work until March 31 next. 


At an Investiture hetd by the King on Monday, Prof. 
G. H. Darwin was invested with the insignia of a Knight 
Commander of the Order of the Bath (K.C.B.), and Sir 
Felix Semon with those of a Knight Commander ol! the 
Royal Victorian Order. His Majesty subsequently decorated 
the commander, officers, and several other members of the 
National Antarctic Expedition with the medal in com- 
miemoration of the expedition. 


A SERIES of meetings for the informal discussion of 
important contributions to meteorological literature, par- 
ticularly those by colonial or foreign meteorologists, has 
been arranged at the Meteorological Office by the director, 
Dr. W. N. Shaw, F.R.S. Two meetings have already 
been held, and seven others will be held from January to 
April of next year. The subjects suggested for discussion 
of great interest to students and investigators of 
meteorological problems, and the director invites exchange 
of views upon them. 


are 


Vner next meeting of the French Association for the 
Advancement of Science will be held at Lyons from 
August 2 to August 7, 1906, under the presidency of Prof. 
Lippmann. 


WE regret to see the announcement that Mr. Lewis 
Wright, author of weil ftnown books on ‘‘ Light ’’ and 
“The Induction Coil in Practical Work,’’ and of several 
works on the scientific breeding of poultry, was accidentally 
killed by a passing train at Saltford railway station, near 
Bristol, on Saturday, December 16. 

A LARGE and influential committee of leading represent- 


atives of science in many parts of the world has been 
formed with the object of placing a monument to the 
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memory of the late Prof. Ernst Abbe at Jena between 
the Volkshaus erected by him and the optical works to the 
development of which he devoted his life. Zeiss instru- 
ments are in themselves monuments to Abbe’s work 
wherever they are used, but there are probably many men 
of science who will welcome the opportunity of contributing 
to the establishment of some permanent representation of 
his personality in the place which he made famous. Sub- 
scriptions in support of the scheme should be sent to Dr. 
Gustav Fischer, Jena. 


AmonG the letters from the honorary members of the 
Essex Field Club read at the meeting at Chingford on 
December 9 and referred to in our last issue (p. 157) was 
a very appreciative one from the veteran naturalist Dr. 
Alfred Russel Wallace, who had been attached to the club 
from the period of its foundation, and who had lectured 
at its meetings and taken part in many of the excursions 
and discussions. It is of interest to note that Dr. Wallace 
gave a preliminary account of his work on insular faunas 
and floras, being the substance of his book ‘* Island Life,”’ 
at a meeting of the club on January 4, 1881. In his 
recently published life he refers also to the fact that before 
his departure for America in 1886 he gave the club a 
lecture on the subject of variation, one of the chapters of 
his subsequent work on ‘‘ Darwinism.” 


Pror. Metpora, F.R.S., presided over a science 
dinner ’’ given by the Maccabzwans on December 16. After 
the loyal toasts, the chairman said the Maccabzeans are a 
society composed primarily, though not entirely, of Jewish 
professional men, bound together by ties of race and re- 
ligion. This race has contributed much to the advancement 
of philosophy and of science. It is the race which gave 
Maimonides and Spinosa to philosophy, the Herschels to 
astronomy, Ferdinand Cohn to botany, the Meyers and 
many others, including Briihl, to chemistry, and Lippmann 
and. Herz to physics. Prof. Meldola concluded by 
giving the toast of ‘“‘ Science,’’ coupled in the first 
place with the names of the representatives of scientific 
institutions represented in the room, and afterwards with 
individual representatives. Sir W. Huggins, r.R.5., and 
Sir A. Geikie, F.R.S., responded for the Royal Society, 
the Duke of Northumberland for the Royal fnstitution, 
Major P. A. MacMahon F.R.S., for the British Associ- 
ation, Mr. J. J. H. Teal!, F.R.S, for the Geological Survey, 
Sir J. Evans, F.R.S., for anthropology, Sir Henry Roscoe, 
[eked Sir WaillianmeRamsay, KC.B5 ERS.) for 
chemistry, Prof Poulton, F.R.5., for biology, Prof. 
Starling, F.R.S., for physiology, and Prof. Ayrton, F.R.S., 
for applied science. 


SEVERAL subjects of scientific interest were discussed at 
the conference on smoke abatement and the exhibition of 
smoke-prevention apparatus held on December 13-15 in 
the hall of the Horticultural Society, Westminster. The 
inaugural address was to have been delivered by Sir Oliver 
Lodge, F.R.S., but he was prevented by indisposition from 
attending. Some manuscript notes by Sir Oliver Lodge 
were read to the meeting by Sir William Richmond. 
These notes dealt with fog as a destructive agent, and the 
proposal that smoke and fog should be precipitated by 
electrification of the air. The right way to deal with a 
town fog, according to the author, was not to produce it. 
The connection between fog and the imperfect combustion 
of solid fuel was then illustrated, and the need for 
improved methods of burning fuel insisted upon. At the 
same meeting the question, ‘‘ 1s London [fog inevitable? ”’ 
was discussed by Dr. W. N. Shaw, F.R.S. On the second 


NO. 1886, VOL. 73] 


AO re 


179 


day numerous papers were read, and of these may be 
mentioned stoking and smoke abatement, by Commander 
W. F. Caborne; the abatement of smoke in [actories, by 
Dr. Rideal; the artificial production of persistent fog, by 
the Hon. Rollo Russell; destructive effects of smoke in 
relation to plant life, by Miss Agar and Mr. A. Rigg. At 
the third meeting of the conference Sir John Ure Primrose 
made a plea for a systematic analysis of the air of towns. 
He said that samples of the rainfall collected in Glasgow 
now show no traces of free acid, whereas only a [ew years 
ago similar samples were [ound to be strongly acid. This 
improvement in the city's atmosphere is due chiefly to 
the check the Alkali Acts have imposed upon the emission 
of acid gases by chemical and metallurgical works. The 
exhibition of smoke-abatement appliances included grates, 
stoves, cooking plant, heating flues, chimney construction, 
and smoke-consuming and smoke-preventing apparatus. 


Ix the note on the contents of the Zeitschrift fur wissen- 
schaftliche Zoologie, vol. Ixxx., part il., published in our 
issue of December 7, Mr. S$. Hlava’s paper is stated to 
have been on the Radiata, instead of the Rotifera. 


‘“Tue Formation of Local Illustrative Collections in 
Museums ”’ is the title of an article by Mr. J. Maclauchtan, 
of Dundee, in the October issue of the Museums Journal, 
which may be commended to the best attention of the 
governing bodies of provincial institutions of this nature, 
who, in many cases, are too apt to convert them into mere 
“ curiosity-shops,’” or who attempt to usurp the functions 
of large museums by the display of a more or less ill- 
arranged general natural history collection. The rating of 
museums and public libraries is another question discussed 
in the sanie issue. 


Tuer most interesting announcement in part iii. of the 
first volume of the Journal of the Federated Malay States 
Museums is, perhaps, the identification of a tooth of the 
Indian Pleistocene Elephas namadicus [rom Perak. Dr. 
C. W. Andrews being responsible for the determination, 
there can be no reasonable doubt as to its correctness ; and 
this being so, the matter is of considerable interest as 
tending to link up the extinct proboscidean fauna of India 
and Burma with that of Borneo, Java, and Japan. In the 
same issue Mr. Bonhote describes a new rat, Mr. Ogilvie- 
Grant a new whistling-thrush, and Mr. H. C. Robinson 
a new tree-partridge, all [rom the Malay Peninsula or 
adjacent islands. 


THE greater portion of the November issue of the 
Quarterly Journal of Microscopical Science is devoted to 
three instalments of a long paper on the formation ol 
spicules, the author, Mr. W. Woodland, dealing in this 
instance with calcareous sponges, Alcyonium, and the sea- 
urchin larva. The relation of triradiate spicules to the 
dermal cells to which they owe their origin is beautifully 
illustrated in the plates, and it is shown that, as in the case 
of the simpler types, the triradiate form is directly related 
to the conformation of the secreting agency. As to the 
use of these triradiate spicules, it is pointed out that the 
hollow cylinders of which sycon-sponges consist are liable 
to be swayed by the movements of the water, and that 
were these oscillations to become excessive the organism 
would be injured. Moreover, as the oscillations are both 
vertical and horizontal, support in each of these directions 
is essential. ‘* Both of these elements are supplied by the 
numerous triradiate spicules contained within the sponge- 
wall, for it invariably follows from their conformation that 
if one ray be vertically disposed, then the two companion 
rays will lie in lines only deviating from the horizontal 


180 


NALOKRE 


[| DECEMBER 21, 1905 


by an inclination of 30°, and hence the three rays practically 
constitute two axes, respectively lying in the required 
vertical and horizontal directions.”? It will be remembered 
that in a recent note we referred to the views of an author 
who regarded these triradiate spicules as an instance of 
over-specialisation. 


Tue journal of Economic Biology is the title of a new 
serial, edited by Mr. W. E. Collinge, and published by 
Messrs. Dulau and Co. For some time, and more 
especially since the foundation of the Association of 
Economic Biologists, 1t has been evident that workers in 
the subject to which the new serial is devotcd frequently 
experience difficulty in finding suitable means of making 
their labours known to the public, especially when illus- 
trations to their papers are required, and it is to meet 
this want that the venture, to which we wish cordial 
has been made. In the opening article Prof. 
-\. H. R. Buller discusses the destruction of wood-paving 
in roadways by a kind of dry-rot produced by the fungus 
known as Lentinus lepideus. In the second article the 
editor describes some remarkable varieties of the 
currant-moth produced by change of food and temperature, 
while in the third and last communication Mr. F, V. 
Theobald describes new gnats from various parts of the 
world. 


success, 


NEN 


Wit the October issue the publication of Climate came 
to an end, an amalgamation having been effected with the 
Journal of Tropical Medicine, which in future will devote 
four of its issues annually to the special subjects hitherto 
dealt with in Climate. 


Tue Journal of the Royal Sanitary Institute for 
December (xxvi., No. 11) contains the second part of a 
paper on the administration of the Food and Drugs Acts 
by Mr. Wellesley Harris which should be very useful to 
students of public health, the mortality statistics of boot 


and shoe workers in Northampton by Dr. Beatty, a 
note on the recent literature of plague by Colonel 
Notter, and an article on school hygiene by Dr. 


Elkington. 


In an interesting article on the revival of phrenology in 
the Fortnightly Review for December, Mr. Stephen Paget 
reviews the subject and refers to Dr. Bernard Héllander's 
book on the mental functions of the brain. Gall it was, 
celebrated for his anatomical studies of the brain, who 
originated what is known as phrenology, a study very 
different from the present conception of localisation of 
function in the brain, as Mr. Paget points out. From 
the wreck of Gall’s work Dr. Hdllander has saved many 
well recorded cases of localised injury or disease of the 
brain With exaggeration or diminution of this or that one 
function—cases such as led to the discovery of the speech 
centres. But when Dr. Hollander asserts that his book 
may have an important bearing on the development of 
mental science, on the treatment of lunacy, &c., Mr. Paget 
considers that he is claiming much more than can be 
admitted. 


Ox the subject of the conditions essential to the best 
production of Para rubber, Mr. 11. Wright has compiled 
some useful data in vol. iii., No. 6, of the Circulars of 
the Royal Botanic Gardens, Ceylon. It would appear that 
richness of soil is not so important as altitude and tempera- 
ture, since by the annual shedding of its leaves the tree 
returns a large amount of material to the soil. With 
regard to temperature, the trees thrive best in Brazil in a 
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mean temperature about 25° C., while, as to altitude, the 
limit of successful cultivation in Ceylon is placed at 2000 
feet above sea-level. 


Tire superintendent of the botanical department, Trinidad, 
in the Bulletin (October) refers to a new variety of coffee, 
Coffea robusta, received from the Congo River, West 
Africa, that has been successfully propagated at the experi- 
ment station. A stock of nearly two thousand plants 
offered for distribution was quickly disposed of to planters. 
[n the sume journal Mr. W. R. Buttenshaw, writing on 
the subject of sclection by means of vegetative propagation, 
instances a few of the improvements that have been effected 
by continuous selection of cuttings and by bud selection. 
A distinction is drawn between the sudden emergence of a 
sport and gradual development by careful selection. 


Witit the object of ascertaining whether a commercial 
fibre can be prepared from banana leaf-sheaths, it is 
announced in the Agricultural News (October 21) that 
prizes for the best samples of fibre will be offered at the 
agricultural show to be held in the course of this month 
in Barbados; the fibre will be extracted from the dwarf 
banana, as this is the species cultivated there. In the last 
number of the journal, which, owing to an alteration in 
the sailings of the Royal Mail steamers, is dated 
November 11, a note appears on the cigarette and biscuit 
beetles. The former, Lasioderma serricorne, does not con- 
fine itself to tobacco, but feeds also on leather and drugs, 
and the biscuit beetle, Sitodrepa panicea, shows similar 
tastes. 


THE report for the year 1904 of the director of the 
botanic gardens in Sydney, New South Wales, has been 
received. Amongst the list of interesting plants that 
have flowered during the year ure Dipluchne Peacackti, 


an indigenous grass recently discovered, Paspalum 
cochinchinense, another grass that, judging from the 
vigorous growth made in a dry season, may prove as 
valuable for fodder as Paspalum: dilatatum, Eucommiua 


ulmoides, the Chinese rubber-tree, and a number of 
Opuntias that are being cultivated with the object of 
obtaining a spineless plant. Of the trees planted in the 
Centennial Park, the most interesting are the Aleppo pines, 
Pinus halepensis, that are being grown as a wind-break, 


In the Engineer of December 15 drawings are given of 
a dredger that has been used by the Dundee Harbour 
Trustees for more than a century. It is built of oak, and 
is 68 feet long with a beam of 21 feet, and draws in work- 
ing order 7 feet 6 inches. The engine is believed to have 


been built by James Watt. 


Ix the December number of the Popular Science Monthly 
there is a useful article by Prof. R. LD. George, of the 
University of Colorado, giving an able summary of the 
existing knowledge of mining and the use of metals by the 
ancient Egyptians. In the same issue Dr. Charles R. 
Eastman, of Harvard University, inquires into the rightful- 
ness of regarding Anaximander, the pupil of Thales in the 
sixth century B.c., as the first who foreshadowed modern 
ideas of evolution. All estimates present Anaximander as 
a keen and deeply contemplative student of nature who 
arrived at a dim adumbration of great truths. 


the Bulletin de la Société 
A\rth and! P. lLejeune waive 
same interesting particulars of a prehistoric mass of metal 
found near Nancy at a depth of 43 metres below the 
surface. The mass weighs about 300 kilograms, and is 
accompanied by fragments of charcoal and slag. 1t appears 
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to have been the base of an ancient hearth in which the 
metal had been subjected to repeated and prolonged heat- 
The metal contains, in addition to iron, 1-212 per 
of graphite, 


ings. 


cent. of combined carbon, 0-038 per cent. 


1-670 per cent. of silicon, 0-026 per cent. of sulphur, 
0-013 per cent. of phosphorus, and o-180 per cent. of 
manganese. It is thus a steel containing a higher per- 


centage of silicon than is now usual. The microscopic 
examination shows that it belongs to Guillet's first group 
of silicon steels, pearlite steels consisting of a solid solution 
of Fe.S in iron. In the same issue Mr. .\. Porlier gives 
details of the composition of a cast-iron cannon ball found 
in making the underground railway through the old moat 
of the Bastille. The cannon ball was absolutely compact, 
but oxidised throughout, its specific gravity being 4-854 
instead of 7-6 as is usual for cast-iron, Under the micro- 
scope the cementite appeared in brilliant lines, showing 
that it had completely preserved its metallic state. The 
oxidised portions, appearing as black masses, were derived 
from the pearlite, which in admixture with cementite 
constitutes ordinary white pig-iron. \nalvsis vielded :— 
water, 2-9 per cent.; carbon, 5-9 per cent.; silicon, 0-25 
per cent. ; manganese, 0-75 per cent.; iron, 72-0 per cent. ; 
and oxygen, 17-45 per cent. The complete oxidation of the 
cannon ball, without any exterior deformation or fissura- 
tion, shows the intense action of diffusion during a century, 
und enables us to understand how the changes of rocks 
by metamorphism have been able, thanks to the interven- 
tion of infinitely longer periods, to give rise to new rocks 
of a homogeneous structure. 


In No. 50 of the Bulletin du Musée océanographique de 
Monaco Prof. H. Hergesell gives an interesting account of 
the method employed by the Prince of Monaco in the 
North Atlantic last April for ascertaining the conditions 
of the upper air by means of unmanned balloons sent up 
fram his yacht. Two closed india-rubber balloons were 
employed; at a certain altitude the upper balloon bursts, or 
is set free by a simple electrical arrangement, when the 
lower one, which carries the recording instruments, falls, 
but has a float attached to it, at about 50 metres below 
it, and when this reaches the surface of the ocean the 
balloon is carried along by the wind at a height of 50 
metres, and then the yacht has to chase it at full speed. 
Out of five cases specified by Dr. Hergesell, only one 
of the balloons eluded the pursuers. Of course, such 
a procedure can only be undertaken by a vessel having no 
other object in view, and it is necessary that the air should 


be clear, and that the velocity of the wind should not | 


exceed the speed of the ship. Such experiments are 
exciting, but expensive; but some useful results at high 
altitudes were obtained. 


A REMARKABLE dam is under construction ar Niagara 
alls, where the commissioners of Victoria Park, on the 
Canadian side of the river, have erected a column of 
concrete 50 feet high and 7 feet 4 inches square. This 
column of concrete was built on a trestle that stands 
20 feet above the ground-level, and after the material is 
thoroughly dry the column is to be tipped over into the 
river to form a dam. The necessity for this work arose 
from the fact that the City of Niagara Falls, Ontario, and 
the Niagara Falls Park and River Railway, made com- 
plaint to the park commissioners that the works of con- 
struction for power development had lowered the water 
in the joint intake. The approximate weight of the con- 
crete column is 200 tons. Every § fect of its height a 
wooden wedge is inserted in the side, and passes nearly 
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ta the centre, each wedge being about 12 inches thick on 
the outside, tapering ta ubout 6 inches near the centre. 
The object of these wedges is to break the column into 
six pieces when it is tipped over. However, these sections 
will not be allowed to be caught by the 
running up through the centre of the column there is a 
very heavy chain, the weight of which is about Soo Ib. 
The purpose of this chain is to hold the sections together 
when the column is broken in falling. When it is pros- 
trate, the top of the column will be 20 inches above the 


current, for 


ground-level, and is expected to raise the water in the 
intake considerably. Vhe intake is only ubout Goo feet 
up from the brink of the florseshoe Fall, but the dam 


Fic, z.—A column of concrete built to be tipped over to form a dam 
at Niagara Falls. 


will not affect the flow of the waterfall at that point. 
When dry, the column will be tipped by operating jacks 
under the base of the trestle, and when it tumbles it is 
expected to fall a little up-stream. 


WE have received from Messrs. R. and J. Beck, Ltd., a 
copy of their new illustrated price-list of telescopes. The 
list contains particulars of numerous astronomical and 
naval telescopes, abject spectroscopes, transit 
instruments, small observatorics, diffraction gratings, &c., 
and will be found to be very useful and suggestive to any 
amateur astronomer who wishes to add a good instrument 
to his equipment; some of the portable mountings, hoth 
equatorial and altazimuth, appear to be very compact and 
useful. A copy of a photograph of the iron spectrum, taken 
with a‘ Thorp " transmission grating, shows the suitability 
of these replicas for high-class work, and Messrs. Beck 
undertake to mount the grating copies cither on parallel 
plate glass or on prisms of any desired angle. All kinds 
af surveyors’ instruments are also quoted in this hist. 


glasses, 
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Tue results of an interesting research on the selective 
reflection, by various crystals, in the infra-red spectrum 
are published by Mr. J. T. Porter, of Johns Hopkins 
University, in the November number of the Astrophysical 
Journal. It has previously been shown by Prof. E. F. 
Nichols that in the neighbourhood of 8-5 the reflection 
from quartz is twenty or thirty times greater than in 
other parts of the spectrum, so that alter three reflections 
from such a surface the spectrum practically contains only 
radiations of that wave-length. The wave-lengths of the 
““Reststrahlen,’’ or the rays remaining after reflection, 
have already been determined for seven other substances 
by previous workers, and Mr. Porter examined fourteen 
additional crystalline compounds and found that at least 
seven of them exhibited unmistakable maxima in various 
parts of the spectrum. The radiometer and the method 
employed are fully described and illustrated in his paper, 
which also shows the energy curves of the spectra of the 
reflected radiations. The list given for nine of the sub- 
stances tested that the wave-lengths of their 
“ Reststrahlen vary from 230 for copper sulphate to 
10-31 « for potassium dichromate. 


shows 


Messrs. WHITTAKER AND Co. have published a_ third 
edition of Mr. Joseph Poole’s ‘‘ Practical Telephone Iland- 


book.’’ The new edition has been entirely re-written and 
greatly enlarged. 


Wer have received from the superintendent of Govern- 
ment printing in India two volumes of the agricultural 
statistics of India for the years 1899-1900 to 1903-1904. 
The statistics have been compiled in the office of the 
Director-General of Commercial Intelligence. The first 
volume jis concerned with British India, and the second 
with the native States. ‘The volumes will prove of value 
to statisticians interested in Indian agriculture. 


“Wuo's Wo’ and the ‘ Who’s Who Year-book ”’ 
for 1906 have now been issued by Messrs. A. and C. Black. 
““Who’s Who" is a familiar work of reference every- 
where; its price remains the same, 7s, 6d. net, but the 
volume has been enlarged by the addition of eighty-two 
pages. Interesting additions are made this year to many 
of the biographies by a record of the number of a person's 
sons and daughters. Motor and telephone numbers and 
telegraphic addresses have been added where requisite. 
The biographical notices of Fellows of the Royal Society 
and other men of science contained in the volume are of 
particular interest to us. This indispensable reference book 
is admirably supplemented by the year-book with its con- 
veniently arranged tables, among which are to be found 
lists of the learned societies and university professors. 


OUR ASTRONOMICAL COLUMN, 


Discovery or 4 Tutrp New Comet, 1g905d.—A telegram 
from the Kiel Centralstelle announces the discovery of yet 
anothcr new comet. Apparently the proximity of this 
object wus discovered from the appearance of its image on 
a photographic plate exposed on November 29, and ex- 
aniined subsequently. The discovery was made by Mr. 
Slipher at the Flagstaff (Lowell) Observatory, and the 
position of the comet on November 29d. gh. 2-m, (Flag- 
staff M.1.) was found to be ; 


R.A. =22h. ggin., dec. =11° 18’ S. 
This is situated in the constellation Aquarius, about 
half-way between A and 7 Aquarii. 
_ The daily movement in R.A. is given as — 1° 33) On 
6m. 12s., and in declination as +25’. From this it will 


be seen that the comet was at that time travelling in the 
direction of the constellation Aquila. 
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Comets 1905) AND 1905€.—An observation of comet 1905), 
made by Prof. E. Millosevich on December 13, gave correc- 
tions of ~—2s. and —2'.3 to the ephemeris published in 
No. 4057 of.the Astronomisehe Nachrichten. The observed 
magnitude was 11-5. 

The following set of elements for the orbit of comet 
1905€ have been coniputed by the discoverer, M. Giacobini, 
and, together with an ephemeris, from which an extract 
is given below, is published in the Comptes rendus Jor 
December 11 :— 


T=1906 January 31-620 (Paris). 


0 =171 23'7 
R= 89 42°0 | 1905'0 


2 = 42 44°3 
log g = 1°72728 
Ephemeris 12h, (M.T. Paris). 5 
1905 a 8 log & trig ht- 
h. m. s. > ; ness 
Dee. 22 i AN ST can Spe ea) O'1251 204 
>» 26 16 3 49 + 9 44°0 C1153 2°45 


Tue ReckNT AvRORA AND MAGNETIC DISTURBANCES.— 
From an aceount published in the current number of the 
Observatory, we learn that on November 15, the date of 
the recent great display of the aurora, the greatest dis- 
turbance of the Greenwieh magnets which has been re- 
eorded during the present year took place. All three 
elements were affected, a deflection of about go’ being 
recorded by the declination-needle at 9 p.m. Of the two 
considerable streams of sun-spots which appeared near to 
the place of the great October spot (October 14-27), the one 
was a little ahead of the central meridian and the other 
not quite up to it at the time of the disturbance. 

PHOTOGRAPHS OF JUPITER’S SIXTH AND SEVENTH 
SATELVITES.— At the meeting of the Royal Astronomical 
Society held on November 10, the Astronomer Royal ex- 
hibited and explained some photographs of the sixth and 
seventh satellites of Jupiter, obtained with the 30-inch 
reflector of the Thompson equatorial at Greenwich. 

The results of the provisional measures of the phnto- 
graphs, and their comparison with the angles and distances 
given by Dr. Ross’s ephemeris, the dates, and the ex- 
posures are given in No. 1, vol. Ixvi., of the Monthly 
Notiees. The exposures for the seventh satellite varied 
from 17 minutes to 177 minutes. 

Tur Intrinsic Licht oF THE CoRona.—Employing a 
modified ‘* Maseart ’” photometer, M. Chas. Fabry deter- 
mined the relative brightness of the intrinsic light of the 
corona during the recent total eclipse of the sun. As a 
result, he found that at a distanee of 5’ [rom the edge 
of the sun, and in the neighbourhood of the solar equator, 
the light of the corona has an intrinsic value of about 720 
candle-power. Comparing this with the mean intrinsic 
value of the light of the full nioon (viz. 2600 candles), he 
obtains the ratio 0-28: 1, a value whieh confirms Prof, 
Turner's ratio of o-25. To illustrate the great difficulty 
which attends the photographing of the corona in full sun- 
light, M. Fabry compares the value he thus obtained with 
the accepted value for the brightness of the sky near to 
the sun, and urrives at the conclusion that even the most 
brilliant parts of the corona are probably some 2000 times 
less bright than the sky on which they are projected 
(Comptes rendus, No. 23). 

SUGGESTED NAME FoR NeEptuNE’s SaATELLITE.—-Writing to 
the Observatory, M. Fouche suggests that Neptune's 
satellite should be named after the most renowned of 
Neptune’s sons, i.e. Triton. He states that this name has 
already been used for designating the satellite by several 
well known astronomers. 

Tue ** COMPANION TO THE OpsERVATORY,’’ 1906.—As in 
former years, the well known ‘* Companion to the Observ- 
atory,’’ published by Messrs. Taylor and Francis at rs. 6d., 
contains all the data that an ordinary astronomer is likely 
to require in the briefest and handiest form. Messrs. 
Denning, Maw, and Loewy have again provided the data 
referring to *‘ Meteor Radiants,’’ ‘‘ Double Stars,’’ and 
** Variable-star Ephemerides ’’ respectively, and Dr. F. E. 
Ross's ephemeris for Jupiter's sixth satellite is given 
amongst the other tables which deal with the satellites of 
the major planets. 


’ 
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HYDROLOGY IN THE UNITED STATES. 
\WeE have referred on previous occasions to the very 

complete way in which hydrological research is 
carried out in the United States, and to the value of the 
reports that are made from time to time by the officers 
having charge of the works.‘ We have been favoured with 
twenty-five further reports recently issued. The greater 
part of these refer to the water resources, and to the 
surveys being carried out by the departments in the different 
States. These are principally of local interest, although 
they contain a great deal of information useful to 
those engaged in water supply. Some of these reports, 
however, relate to matters that are of more general 
interest.” 

Paper 119 contains an index to the hydrographic pro- 
gress reports, 1888-1903, and paper 120 a review and 
index to papers relating to underground waters published 
by the United States Geological Survey, 1879-1904. 

Report No. 110, on the hydrology of the eastern United 
States, contains twenty-three short papers by nineteen 
geologists and physicists connected with the eastern section 

of this division of 
hydrology. dichte 
kc \ ) most interesting of 

y} ‘ ny these papers is that 

! a) which relates to the 

methods used in 

measuring the velo- 

city, direction, and 

quality of under- 
ground water. 

The Discharge of 
Sewage into Porous 
Strata.—_In one of 
1 the papers, by 

Ss. W. Callie, is 
recorded the experi- 
ments made to 
ascertain what 
would be the effect 
of discharging town 
sewage into pervious 
strata on the water 
supply of the neigh- 


bourhood drawn 
from wells. 
The town of 


Quitman derives its 
water supply from a 
well in the lime- 
stone at a depth of 
123 feet from the 
surface. A section 
of the soil shows 
2 feet of surface 
sand, 60 feet of 
clay, 15 feet of 
sand, and 43 feet 
of water-bearing 
limestone. 

The authorities of the town were seriously considering 
the question of disposing of the town’s sewage by means 
of deep wells into the porous strata. The writer of the 
paper was engaged to report as to what effect this would 
have on the water supply. For this purpose he adopted 
the chlorine process. Seven wells in the locality were 
selected for making the experiment, the water in which 
was found to stand at a lower level than that in which 
the chlorine was to be introduced. Samples were taken 
from these wells, and the normal amount of chlorine 
determined. Two tons of salt were then put into the 
test well in the form of solution during a period of five 
days. Special precautions were taken in the method of 
introducing the salt to ensure complete saturation of the 
water. The normal chlorine at the well from which the 


Fic. x.--Electrode and p-rforated hrass 
buckets used in charging wells. 


1“ Water Supply and Irrigation in the United States" (Naturr, 
January 7, 1904); ‘Relation of Rainfall to Run Off’ (July 28, 31904); 
‘Floods in the Mississippi Valley’ (November 3, 1904); “* Hydrology in 
the United States ' (Decemher 22, 1904). 

2 ** Water Supply and Irrigation Papers,” Nos. 99 to 132. (Washington: 
Government Prioting Office, 1904-5.) 
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water supply for the town was drawn was 5-44 parts in 
a million. Four hours after the introduction of the salt 
in the test well the chlorine began to increase, reaching 
a maximum of 6-80 parts in twelve hours, and continued 
to show an excess during the five days, after which it 


A c 


Fic. 2.—Diagram illustrating electrical method of determining the velocity 
of flow of ground water. The ground water is supposed to be moving 
inthe direction of the arrow. The up-stream well is charged with an 
electrolyte. The gradual motion of the ground water toward the lower 
well and its final arrival at that well are registered by the ammeter a. 
Bis the hattery, and c a commutator clock which is used if a is a 
recording ammeter. 


gradually subsided to its normal quantity. At two of the 
other wells a similar excess of chlorine was found, but 
at the other wells no change in the character of the water 
took place. 

The general conclusion arrived at was that if sewage 
were discharged into the water-bearing strata it would 
contaminate all the wells in the locality 
that had a depth of 120 feet or more, and 
that if the proposed scheme of the munici- 
pality had been carried out it would prob- 
ably have resulted in a serious epidemic. 

Measurement of Underground Currents. 
—A paper by Charles 5. Slichter gives a 
description of the underflow meter used in 
measuring the velocity and direction of 
underground water. 

For the purpose of measuring the under- 
ground flow in any locality test wells are 
sunk consisting of 14-inch or 2-inch tubes. 
These pipes are in lengths of 6 feet or 
7 feet, with long threads and heavy 
wrought nipples. The well points are 
q-feet brass jacket points of wire gauze. 
The tubes are driven with a ram weigh- 
ing from 150 lb. to 250 lb., the movement 
of the tube being aided by a water jet. 
Four wells were driven from 4 feet to 
6 feet apart in a triangular form, one at 
the apex and the other three at the base 
of the triangle. The deeper the wells the 
greater the distance apart at which they 
were placed. 

The up-stream well is charged with a 
strong electrolyte such as sal ammoniac, 
which passes down stream with the under- 
ground water to the lower wells (Fig. 1). 
Each of the down-stream wells contains 
within the well point an electrode consist- 
ing of a nickel brass rod 3-inch thick 
by 4 feet long, insulated from the casing by wooden spools. 
This electrode communicates with the surface by means of 
rubber-covered copper wire, and connects with a recording 
ammeter. As the electrolyte reaches one of the down- 
stream wells its appearance is at once recorded by the 


Fic. 3.—Perforator 
for slitting well 
pipes. 
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meter, the time occupied in passing from the upper to the 
lower well being thus found, and giving the rate of flow 
of the water. 

Further details of observations of underground 
carried out by this method are given in paper No. 
Homer Hamlin, with numerous 
apparatus used. 

Stove-pipe Wells.—In the same report is a paper by 
Charles $. Slichter on the method of sinking stove- 
pipe wells. These consist of a riveted sheet steel starter 
from 15 feet to 25 feet long, made of two or three thick- 
nesses of shect steel with a forged steel shoe at the lower 
end. The rest of the casing consists of two thicknesses 
of sheet steel made into riveted lengths of 2 feet, one set 
of sections being made just so much smaller than the 
other as to permit them to telescope together. Each outside 
section overlaps the inside section 1 foot. This casing 
is sunk, length by length, by hydraulic jacks, which press 
on the upper sections by means of a suitable head. After 
the well has becn sunk to the required depth, a cutting 
knife is lowered into the well and vertical slits are cut 
in the casing opposite such water-bearing strata as may 
have been met with; a well 500 fect deep may have 400 
feet of screen if circumstances justify it. The perforator 
is handled with 3-inch pipe. By raising slowly on the 
line with hydraulic jacks, cuts are made from three-eighths 
to three-fourths of an inch wide, and from 6 to 12 inches 
long. 

The well casings vary in diameter from 17 inches to 
14 inches, and are sunk to depths from 500 feet to 1400 feet, 
the yield of water varying from 300,000 to 3,000,000 gallons 
in twenty-four hours. The cost of a 12-inch 500 feet 
well is about s4ol. for labour and ool. for materials, the 
drillers being paid 1/, and the labourers 10s. a day. The 
soil where these wells are in use consists of mountain 
débris, clay, gravel, sand, and boulder. 

Pollution of Streams by Waste from Factories.—Paper 
No. 103 contains a review of the laws in operation in the 
different States of America for the prevention of pollution 
of inland waters. The broad legal principles under which 
anti-pollution statutes become operative are explained, and 
important Court decisions are quoted to show the authority 
upon which certain deductions in the report are founded. — 

In paper No. 133 the special stream pollution arising 
from the refuse water from the ‘' straw board ’’ factories 
is dealt with. In Indiana, Ohio, and Winois there are 
several large factories engaged in making pasteboard 
from rye, wheat, and oat straw. For this Process 40,000 
gullons of water are reqrired to wash 1 ton of straw, and 
3200 lb. of straw and 560 Ib. of lime are required to 
make 2000 Ib. of hoard. In an ordinary factory 2,000,000 
gallons of water are used daily, which carries with it 
ig tons of straw waste and ro tons of lime. This waste 
generally runs into a neighbouring stream, and is the 
cause of a serious amount of pollution. The report of 
the Government Commissioner for Fisheries states that 
the pollution of the streams in Indiana by the refuse from 
the strawboard mills, oil mills, and pulp mills is greater 
than from any other source. ‘The refuse from these covers 
the spawning beds and prevents the eggs from hatching, 
while it penetrates the gills of the living fish and either 
kills or drives them away from the streams. 

The remedy is by chemical precipitation of the waste 
products, but it is contended that the small profit on the 
manufacture of strawboard does not permit of the appli- 
cation of the process required, 

Another source of water pollution dealt with in this 
teport arises from the overflow from the oil wells in 
Indiana. Around the city of Marion there are no less 
than seventy-five oil wells in a few square miles of terri- 


flow as 
112, by 
illustrations of the 


tory. Upwards of 300 surface and rock wells in this 
area are suffering contamination from this source. The 
strata in this district consists of sand and gravel for 


about 50 feet, then clay for about So feet, and below this 
limestone. The water supply of the town and neighhour- 
hood is derived from water in the limestone, and there js 
a constant flow of underground water. Oil occurs near 
the top of the formation. Beneath the oil is salt water. 
In order to form a reservoir for the oil the limestone is 
entered some distance, and the most successful wells are 
those which are drilled deep enough to allow a large 
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amount of oil to collect, so as to be above the upper level 
of the brine. These oil wells are generally tooo feet deep, 
the oil rising to within 600 feet or 7oo feet of the surface. 
When the well is bored it is ‘t shot ’’ with nitroglycerin, 
which breaks up the limestone and forms fissures and 
small cavities which act as reservoirs into which the oil 
flows. The surface effect of the shooting is the violent 
ejection of salt water and ail, often to the extent of 
thousands of gallons. The oil and salt water then sink 
into the soil where it is porous, and finally reach the 
surface zone of underground flow, where they partake of 
the general movement of the water toward the main line 
of underground drainage, and cause its pollution. The 
brine and oil pumped from these oil wells is discharged 
into a settling tank. The oil, owing to its lighter specific 
gravity, settles at the top and is drawn off, the brine 
being discharged into any neighbouring creek or stream, 
or is allowed to sink slowly into the ground, in either case 
becoming a serious source of pollution to the water supply 
of the neighbourhood. 

Paper No. 121 relates to the pollution of Lake 
Champlain, by M. O. Leighton. The report was made in 
consequence of complaints made to the Government that 
the water of the lake has been rendered unfit for domestic 
consumption; that the usefulness of the lake for watering 
cattle has been destroyed; and that the refuse poured into 
it is destructive to fish life. The cause of pollution is due 
to the waste discharged into it from the pulp mills situated 
on its banks. The analysis of the water and other details 
are interesting to those who have to deal with the making 
of pulp and similar industrivs. 

Paper No. 122 is entitled ‘‘ Relation of the Law _ to 
Underground Waters,’’ by D. W. Johnson, and contains 
an outline of the main features of the laws respecting 
underground waters with the object of giving to the owner 
of such waters some idea of his rights and obligations 
concerning them. Sueh legal decisions as serve to show 
the relation of the law to the problems which are essentially 
geological in character are referred to. Underground 
waters are defined and classified. Although this paper 
refers to United States practice, there is a great deal of 
information that would be of service to water engincers in 
this country. We shall refer more fully to this paper in 
a future number. 
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HAVE just received the following interesting com- 

munication from Mr. Stanley Gardiner. It was written 
from Port Vietoria, Seychelles, under date October 28, and 
is the fourth report of his expedition which he has sent 
home. Mr. Gardiner is expected home early in the New 
Year. For his earlier reports, see Nature, August 10, 
October 5, and November 9g. A. SEDGWICK. 

Cambridge, December 1. 


During the ten days that the Sculark left us at Coetivy 
while she was coaling in the Seychelles, we as thoroughly 
as possible collected the animals and plants of both the 
land and reef. The island was higher than any we had 
up to that time visited, having wind-hlown sand _ ridges 
and hills up to 80 feet above sea-level, arising on a flat 
coral reef. \lthough situated only about 130 miles to the 
south of the Seychelles Islands, the land fauna and flora 


| are almost the same as on the islands of the Chagos Archi- 


pelago, being scarcely richer in cither. The plants, of 
course, in the main necessarily govern the fauna, and it 
would appear to us that they are in their turn governed 
rather by the nature of the soil coral and coral sand— 
than by their proximity to continental land. On the other 


hand, the reefs of Coetivy showed in every group of 
marine animals a more varied fauna than those of the 
Chagos, while very nearly all the species of the latter 


sermed to be present. The reef on the eastern, or sea- 
ward, face of the island was of a rather different character 
from any we had as yet seen (or from any I have seen in 
the Pacific), being covered with a grass-like weed, locally 
termed “ varech.’? There was also on the same part a 
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considerable variety of other algze, but the edge and outer 
slope were, as elsewhere, covered by corals and nullipores. 
The reef, however, to the west, where there is a flat 
extending out for some miles with about 16 fathoms of 
water, closely resembled similarly situated reefs in the 
Chagos, but the greater variety of its organisms was 
equally marked, though individual species were much less 
common. 

Leaving Coetivy on September 25, we proceeded to a 
point about midway between Madagascar and Farquhar 
Atoll, both to ascertain the depth and the compass vari- 
ation. The latter was almost the same as al Mauritius, 
situated 9 degrees to the south, while the depth, 1856 
fathoms, precludes the idea of any close connection between 
the two localities. Farquhar, which 


Alphonse and Francois are sandbanks on the rims of 
two reefs, scarcely 2 miles apart. Both reefs are of atoll 
formation, the lagoon of Alphonse (not shown in any 
chart) being 3 to 8 fathoms deep and of considerable 
size. 

The Amirante Islands are likewise sandbanks, no parts 
of any being more than 10 feet above the high-tide level. 
The hills represented in the separate enlarged plans of 
D'Arros, St. Joseph, and Desroches do not exist, and 
probably owe their presence thercon to the imagination 
of the draughtsman.’ Desroches is really an atoll hy 
itself, Iving 10 miles to the east, and being separated by 
a channel 874 fathoms deep. The rest of the islands and 
reefs lie on a bank about 50 miles long by 20 miles 


we then visited, was (as, indeed, were 
all the reefs we subsequently saw) re- 
markable for its almost completely 
covered *‘ varech ’’ reefs, both rim and 
lagoon. Its land attains a height of 
more than 7o feet, and is clearly of 
the same formation as that of Coetivy ; 
it shows no trace of elevation, and it 
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has not been formed, as has been 
stated, by submarine deposits. The 
section of the reef also showed the 


outer slope to be quite similar to that 
of other atolls. 

From Farquhar we proceeded to 
sound between the chain of islands that 
extends wetween Madagascar and the 
Seychelles, and which would appear to 
indicate a line of former connection. 


Between Farquhar and _ Providence, 
32 miles, we found 890 fathoms, and 
between the latter and  Alphonse- 
Francois, 155 miles, 2170 fathoms. 


while there were already soundings of 
952 fathoms between Alphonse and the 
Amirante Group, 46 miles, and of 1150 
fathoms between the latter and the 
Seychelles, 32 miles. As the depth on 
either side is only about 2300 fathoms, a 
any connecting ridge is comparatively 
low and of doubtful importance. 
Providence was particularly interest- 
ing, being simply a great reef, 28 
miles long by 7 miles broad to the 
1oo-fathom lines. Off it we took 
twelve dredgings, obtaining a_ rich 
fauna down to about 100 fathoms, 
below which the bottom was exceed- 
ingly barren of life. From one dredg- 
ing at 744 fathoms, 3 miles to the Pare te 
west of the reef, we obtained about 
5 cwt. of stones, the largest about aie u 
2 feet in diameter. We have here no |% Ay - 
means of properly ascertaining their Oo 
nature, but similar rock has not, so %G 
far as we are aware, been hitherto 
described off any coral reef. It is 
almost entirely insoluble in acids, and 
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is largely formed of different crystals, 
organic deposits practically not enter- 
ing into its composition. Some masses 
looked like solidified ash or clay, while others appeared 
rather like volcanic bombs. <All were more or less coated 
with manganese, but we do not know its thickness, prefer- 
ring to keep the specimens intact for proper examination on 
our return to England. However, it is clear that the 
existence of this rock in such a position will have to be 
carefully considered in connection both with the formation 
of Providence Reef and with the existence of any former 
land connection between the Seychelles plateau and 
Madagascar, 

Pierre Island, 17 miles to the west of Providence Reef, 
and with a depth of roS8 fathoms between, is peculiar in 
having no fringing reef. It is simply an elevated coral 
island, reaching to a height at present of about 30 feet, 
surrounded by overhanging cliffs, so that landing ix ex- 
tremely difficult. Its rock is entirely coral. 
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Fis, 1.-—Chart of the Indian Ocean between Madagascar and the Seychelles. 


broad, with an average depth of about 30 fathoms. Eleven 
separate reefs reach the surface, of which St. Joseph alone 
has a lagoon, being really a small atoll with about 
4 fathoms of water in the centre. With the exception of 
Eagle, D’Arros, and Bertant, all the reefs lie on the edgi 
of the bank, but its edge is in most pliuces covered by at 
least 8 to 10 fathoms of water. Its slope is steeper than 
is customary off coral reefs, no possible dredging ground 
existing between 60 and 500 fathoms. 

All the islands of the \mirante Group, with the exception 
of Marie-Louise and Eagle, are now planted for cocoanut 
oil, but the indigenous vegetation still remains in places. 
The land plants and animals are almnst the same as at 
Coetivy and in the Chagos, the additions due to the 


1 If we had had any idea of this earlicr, we should have probably visited 


Cosmoledo and perbaps Aldabra. 
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proximity of Africa and the Seychelles being relatively few. 
The marine fauna and flora was markedly richer than even 
at Coetivy. 

Of other work, we have taken about sixty dredgings off 
the islands we visited down to more than Soo fathoms, and 
tow-nettings at various depths to more than 1000 fathoms. 
We have consequently rich collections, but obviously no 
estimate of them can be at present formed. We have also 
serial temperatures in a series of positions, and water 
samples have been taken throughout down to various 
depths. Magnetic observations have also been secured at 
intervals along the line between Madagascar and the 
Seychelles. 

As we are now leaving H.M.S. Sealark, 1 would like 
to express our great indebtedness to Commander Boyle 
T. Somerville and every officer and man on board for 
their great kindness and most cheerfully rendered assist- 
ance to Mr. Forster Cooper and myself. Nothing hus 
seemed too great or intricate or small for them to under- 
take, from a complicated survey to the repair of delicate 
instruments or dredges. The weather throughout the 
voyage—the season chosen was governed by considerations 
relating to hurricanes has been, generally speaking, most 
unsuitable and unpleasant, but work has nevertheless gone 
on almost continuously. All regular survey work, sections 
across the islands, soundings, magnetic, tidal and tempera- 
ture observations, &c., have been done by Commander 
Somerville and his — officers. Mr. Beer, the  artificer 
engineer in charge, and his staff have been indefatigable 
in eking out the coal, on which our movements necessarily 
depended to a large degree, and in effecting the not in- 
considerable repairs connected with such a long cruise 
away from regular ports. The artificers (carpenter, black- 
smith, and armourer) have never failed over the varied and 
unusual work which they have at times been called upon 
to undertake, and, finally, every individual hand has been 
splendid in giving of his very best to assist the expedition 
to success, J. STANLEY GARDINER. 


FORESTRY IN BELGIUM, 


“PHE Royal English Arboricultural Society paid a visit 

to the Belgian forests on August 12-22. The 
Belgians, Jike ourselves and all other European countries, 
except Seandinavia, Russia, Austria, and some of the 
smaller States near the Black Sea, have insufficient wood- 
lands to supply the timber that is necessary for their re- 
quirements. In 1840, Belgium imported 187,920l. worth 
of timber, but in 18q3 the imports were valued at 
4,677,880l., together with ahout 1,200,0001. of wood-pulp 
and other articles manufactured out of wood, such as 
matches, gun-stocks, masts, furniture, bark, &c. The 
annual exports of wood from Belgium are now valued 
at 600,0001. only, so that there is an annual deficit of 
timber production in the country amounting to more than 
5,000, 0001. ; 

The Belgian Government is dealing with this deficit in 
the most statesmanlike manner, by using all available 
means for increasing the production of timber, by improving 
the management of the existing woodlands, and hy planting 
their waste-lands. 

The areas of woodlands in Belgium, according to the 
agricultural statistics of 1895, are as follows :— 


Nature of proprietor Area in acres 


State 62,600 

Communes : site 395,455 

Public establishments 17,380 

Private owners 828,300 
Total 


1,303,735 


The area of forests in Belgium is therefore 
sixth of the total area of the country. 

The small area of the Belgian State lorests is chiefly 
due to the fact that, between 1815 and 1830, when the 
country was united to Holland, the Government sold all the 
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State forests, and the present area of State forests has 
been bought back from private owners through the wise 
policy of the first king, Leopold 1.; this has been continued 
recently by the present Government, which purchases suit- 
able private woodlands whenever they are [or sale. 

In 1850 there were the following areas of waste-land 
in Belgium; I have not been able to obtain more recent 
figures :— 


Acres 

State 17,140 
Communal os 4 145,267 
Private ae 28 se cae) 123,822 
Total oe ise 585,729 


Since 1897 the State has heen acquiring waste-lands and 
re-planting them, 212,960]. having been so Invested up to 
date, and land to the extent of 15,317 acres having been 
acquired and planted. 

The State has no power of compelling communes to plant 
their waste-lands, but important subsidies are granted by 
the State to encourage them to do so. The Forest Depart- 
ment also organises annual sylvicultural conferences with 
the object of inducing communes and private owners to 
utilise their waste lands. This has been so successfully 
managed, that in the province of Luxemburg, where there 
were in 1847 126,000 acres of waste-land, by the end of 
1887 only 42,000 acres of waste remained in the province, 
the balance having been converted into 49,000 acres of 
arable land and pastures and 35,000 acres of woods. 

In the space of this short article it is impossible to do 
more than give a mere sketch of the interesting wood- 
lands recently visited by the Royal English Arboricultural 
Socicty in Belgium. It would interest British municipali- 
ties, such as those of Liverpool and Leeds, that are engaged 
in planting the catchment areas of their waterworks, to 
see the immense tract of woods that cover the catchment 
area of the Gileppe, a stream rising in the Ardennes 
and feeding a large reservoir, constructed between 1869 
and 1898, to supply water for the population that carries 
on the extensive woollen industry in Verviers and the other 
hamlets lower down. The planting with spruce of the 
Hautes Faynes, or peat district of the Hertogenwald, at 
altitudes between 1600 and 2160 feet, which is being 
carried on at the rate of 1000 acres annually, is a vast 
and highly original work, the rapidity and excellence of 
which merit careful study. 

Plantations of Austrian pine on the very dry and hot 
Devonian limestone rocks, near Rochefort, supply valuable 
wuod as pit-timber, and afford shelter and increased 
moisture to the neighbouring farms. The domain of 
Mirwart, belonging to an Antwerp family named von der 
Becke, and managed by Dr. Schlich, where millions of 
spruce and other trees have been planted ta replace 
32,0001. worth of inferior timber that was cut out between 
1892~1902, was also visited. Here, forty acres of Scots 
pine, now thirty years old, has already yielded in thinnings, 
since 1891, 11. per acre net, while in another eight years, 
when the whole will be felled as pit-timber, it will yield 
bal. per acre, or a total return, ineluding thinnings, of 
7351. per acre. 


The domain of Chenoy, belonging to Mr. Boél, con- 
tains magnificent beech, oak, and ash standards over 
coppice. The underwood is sold as pit-timber. Oak 
trees containing 100 to 140 cubic feet (solid measure} 
are not uncommon, and some of the ash standards are 
quite as large. These trees sell standing at 2s. and 


2s. 6d. per cubic foot. Abeles (Populus alba) up to 8o feet 
in height are not uncommon, and sell at od. per cubic 
foot. It is a ecnrious feature of these woods that when- 
ever the aspect is south or west, the poor ‘Tertiary sandy 
soil (Bruxillien), from which the fertile superficial loam 
has been washed, will yield only pines or birch, while 
immediately the aspect changes to north or east, and the 
loam remains in situ over the sand, splendid broad-leaved 
woods are produced. In the valleys, Silurian rock crops 
out [rom below the sand, all the usual intermediate strata 
being absent. There we saw a considerable area of Scots 
pine wood, about forty years old, the trees of which are 
being pulled up by their roots by a machine, “ La 
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déracineuse Lobo.’’ This operation costs 4d. per tree up- 


rooted; but the poles are thus a foot longer than those 
that are simply felled, and the roots are used for fuel, 
while the land can be at once planted, without waiting 
three years from fear of the pine-weevil (Hylobius abietis), 
which otherwise breeds in the stumps, and then destroys 
the young crop planted to replace the felled trees. 

The last forest visited by the society was the Forét de 
Soignes, one of the most magnificent beech forests in 
Europe. The oldest crops consist of columnar beeches 
130 years old, 130 to 140 feet high, averaging 45 feet in 
girth at chest height, and containing per acre 7o0o cubic 
feet (quarter-girth measure). This forest of 10,210 acres 
yields a net annual revenue of 18,0001. for timber alone ; 
the game, chiefly roebuck, rabbits, and pheasants, is fully 
worth 4s. an acre, but is retained for the King. 

The geographical arboretum at Tervueren merits special 
attention. Here, 75 acres of good undulating loamy land, 
with a crop of small oak and other saplings, which serve 
as a shelter-wood, are being planted with exotic trees. 
The whole area is subdivided into the Old and New 
Worlds, and each of these into smaller sections, represent- 


ing countries running from north to south. Thus the 
“New World’’ is first subdivided into the Pacific and 
Atlantic regions, and the former into Alaska, Rocky 


Mountains, Pacific coast region, and Chile. The Atlantic 
region into Canada and the Alleghany Mountains. The 
Old World comprises Northern, Central, and Eastern 
Europe, Siberia, Caucasus, the Himalayas, Japan, and 
N. China. 

In each of these regions the characteristic trees, broad- 
leaved and conifers, are planted in their natural mixture. 
It is also intended to plant among them the shrubs and 
herbaceous plants that naturally grow with the trees, and 
this has already been done for Japan. Mr. Bommer, the 
curator of the Botanic Museum at Brussels, is in charge 
of this arboretum. He has an extensive forest nursery 
where he rears the necessary plants. This bold and scien- 
tific design is due to the initiative of the King of the 
Belgians, who has presented the State with the splendid 
domain of Trevueren, the management of which he still 
controls. 

The Director-General of Forests, Mr. Dubois, has 
certainly organised the administration of the Belgian 
forests in a remarkably progressive way, and the system 
he has adopted in Belgium is probably more suited than 
those of France and Germany for the future development 
of forestry in Britain. W. R. FIsHEr. 


THE CAPE GEOLOGICAL SURVEY. 


“THE presentation of the ninth annual report of the 

Geological Commission of the Cape of Good Hope 
will be welcomed by all interested in the prosperity of one 
of our oldest colonies in Africa. We have been so long 
accustomed to see similar surveys started and then 
abandoned before sufficient information had been obtained 
to yield permanent results that we were afraid that the 
publication of this report might possibly have been post- 
poned. The past record of surveys of Cape Colony has, 
indeed, been a dismal one, so hampered have they been in 
their prosecution, so undervalued have been the results. 
Fortunately, necessity knows no law, and there are few 
portions of Africa which do not possess a more or less 
fully equipped geological survey. 

A considerable amount of new and useful knowledge was 
obtained in Cape Colony during 1904, though the results 
are not so complete as they doubtless would have been 
if lack of funds had not prevented the continuation of the 
survey in important areas, but where the cost of hired 
transport was found to exceed the limit of the grant voted 
for the survey. 

In the introduction by the director the main results 
obtained during the past year are recorded, but all too 
briefly. How little is known of the different rock groups 
even. in these southern and best known regions of Cape 


1 Ninth Annual Report of the Geological Commission of the Cape of 
Good Hope. Pp. 281. 1904. (Cape Town, 1905 ) 
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Colony is shown by the discovery of a new set of rocks, 
termed Nieuwervst series, which are found to be newer 
than the Ibiquas and Malmesbury series, but older than 
the Table Mountain Sandstone. The succession in southern 
Cape Colony, the type region for South Africa, is thus 
being brought into closer approximation with that of 
northern Cape Colony and the Transvaal, with a result 
that cannot fail to be beneficial to both. Further, a closer 
parallelism is found to exist between the geological history 
of South Africa and the southern continents than zoologists 
and geologists dared to hope, but on which each alike 
confidently felt would be the case. 

In the detailed account Mr. Rogers describes the geology 
of the north-western part of Van Rhyns Dorp. Among 
the Malmesbury beds*a characteristic feature consists of 
the abundance of crystalline limestones intercalated 
between slates and phyllites. The account of the intrusive 
granites and the metamorphic rocks with the associated 


sillimanite-cordierite schists contains much of interest. 
The Ibiquas series and the unconformably overlying 


Nieuwervst series deserve close attention, owing to the 
light they will probably throw on the Transvaal succession. 

In the district of Long Kloof Mr. Schwarz finds the 
geology to be highly complicated by folding. A somewhat 
fanciful explanation is offered to account for the elevation 
of the mountains in this area being no greater than in 
the less folded regions composed of the same rocks. 

In the description of the geology of Aliwal North, 
Herschel, Barkly East, and part of Wodehouse, Mr. 
du Toit enters into much detail concerning the stratigraphy 
and composition of the Upper Karroo beds and the volcanic 
phenomena associated with them. A great addition to our 
knowledge of the sedimentary and voleanic beds of the 
Stormberg series will here be found. By means of the 
special reptilian contents in the upper portion of sand- 
stones, red and purple shales, mudstones and clays, it 
has been found possible to subdivide the great thickness 
of the Beaufort series. or this superior group the term 
Burgersdorp beds is proposed. Besides their abundant 
reptilian contents, they are further interesting from the 
occurrence of Lepidedendron in association with Glosso- 
pteris and Thinnfeldia. 

In the succeeding Stormberg period chicf interest is 
centred in the careful description of the volvanic outbursts, 
more especially of that of the volcanic necks. Of these, 
thirteen are recorded from Wodehouse, twenty from Barkly 
East, and twenty-two from Herschel, those in Aliwal North 
being left for further investigation. The description in- 
cludes most reasonable hypotheses for the formation of 
the different types of rock infilling the necks. The 
immense flows of lava and numerous dolerite intrusions 
receive due attention, the intrusion of the dolerites being 
placed somewhere between the Middle Jurassic and Lower 
Cretaceous. 

Questions of economic importance will be found to have 
been thoughtfully considered. It is disappointing to find 
that so far the coal seams met with in Aliwal North and 
Herschel are thin and of less value than in the south. 

The introduction throughout the repert of black and 
white geological maps of the areas surveyed with a 
sufficient number of place-names enables the reader to 
follow the various descriptions with ease. The absence 
of headlines, and the want of a copious table of contents, 
constitutes a drawback to the general reader, particularly 
where the report deals with petrological descriptions. 

Those persons who consider that the work of a national 
survey should be primarily devoted to the economic aspect 
of the inquiry will doubtless be disappointed at the 
apparent poverty of the commercial results obtained by 
the Survey since the date of its commencement in 1896. 
The explanation is obvious. <A national survey cannot be 
formed for a particular section of the community interested 
in the discovery of gold, coal, or diamond fields. 1t is, 
however, expected of such a survey, and that of the Cape 
fully realises the expectation, that the maps and memoirs 
it publishes should represent the most trustworthy and 
technical information it is possible to obtain as to the 
geological structure of the country it professes to examine, 
and on which the practical man who follows must and does 
base his conclusions. W. Gipson. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


Campripce.—The list of the scholarships awarded at the 
twelve larger colleges was issued last Saturday. Excluding 
exhibitions, sizarships, and subsizarships, the amounts of 
which are uncertain and the number in many cases un- 
determined, the amvunt given away in the twelve colleges 
amounts to 5430/. he seven colleges, Pembroke, Caius, 
King’s, Jesus, Christ's, St. John’s, and Emmanuel, gave 
away sixty scholarships of a total value of 338o!.; whilst 
the Trinity group, consisting of Trinity, Clare, Trinity 
Hall, Peterhouse, and Sidney, gave away 25vo0l. for thirty- 
seven scholarships. 

The total amount in the former grpup given far classics 
is 13601., for mathematics 100ol., and for natural sciences 
b2o0l., the number of scholarships being :—in classics 
twenty-six, in mathematics seventeen, and in science 
twelve. The proportion of science to the other subjects is 
better in the group of five colleges, for their science 
scholarships numbered ten of a value of 560/., as opposed 
to sixteen scholarships in classics the total value of which 
umounted to S8ol. We have left out of account the com- 
paratively small sum of 340!. which was given for history, 
Hebrew, and modern languages. 


Dr. H. .\. Witson, senior lecturer in physics at King’s 
College, London, has been appointed professor of physics 
at the college in succession to Prof. W. G. Adams, whe 
resigned last July. 


ReuterR’s correspondent at Tokio reports that the 
resignation of the Japanese Minister of Education has been 
accepted, and the differences between the university and 
the Government have thus apparently been settled. Count 
Katsura, the Premier, has taken the portfolio of education, 
while retaining the Premiership. The resignations tendered 
by the professors have not been accepted. 


In a paper read at the .American Mining Congress at 
FE! Paso, Texas, on November 14, Mr. VW. C. Alderson, 
president of the Colorado School of Mines, urged mining 
schools to go beyond mere instruction and to enter the 
field of research. ‘There was not at present, to his know- 
ledge, a mining school in the United States which had a 
department of research in good working order. ‘There 
should, he considered, be such a department at a State 
mining school to work in conjunction with the State 
Bureau of Mines. 


Mr. E, Ropixsox, of Boncath, opened a discussion on 
the question of the establishment of a school of forestry 
for Wales at the annual meeting of the agricultural society 
of the university college at Aberystwyth. He said that, if 
the seven Welsh counties affiliated to the college would 
vote on an average 30o0l. each and give an annual subsidy 
of rool. each for eight years, the proposed school of 
forestry after that periud could easily be made self-support- 
ing. The Government, hc urged, must come forward to 
second the efforts of the county councils by advancing 
money to landowners at a reasonable rate of interest. Mr. 
J. Herbert Lewis, M.P., said that the question of afforest- 
ation is rapidly becoming one of national concern. A 
departmental committee has made it clear that a shortage 
in the world’s supply of timber may be looked for in the 
near future, and that millions of acres of waste land in 
the United Kingdom are suitable for afforesting. Our large 
municipalities could do much, following the example of the 
Liverpool Corporation at Vyrnwy, by afforesting the catch- 
ment areas of their waterworks. 


SCARCELY a week passes without the announcement of 
substantial gifts to one or other of the universities of the 
United Stat In addition to those mentioned in NaTcRE 
of last week, Science announces the following donations :— 
Mrs. Phoebe Hearst has presented to the California State 
University her archivological and anthropological collection 
from all parts of the world. It has cost nore than 50,000l., 
and with it she presents to the university 12,0001. for the 


maintenance of a department of anthropology. Hope 
College, Holland, Mich., recently received 20,0001. from 
Mr. Ralph Vorhees, of Clinton, N.J. A new chemistry 


hall has been erected for the university of North Carolina 
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by a legislative appropriation of 10,0001. Mrs. Clara C. 
Jacobus has given soool. to found a fellowship at Princeton 
University, to be conferred on the graduate student who 
has reached the highest excellence in his work during the 
previous year. An anonymous donor has given 2000/1, to 
establish a fellowship in chemistry. Mr. Henry B, Loomis 
has given 20001. to the scientific school of Yale University 
to establish a fellowship in chemistry. 


Tur council of the .ssociation of Technical Institutions 
has issued a report of an inquiry as to the cooperation of 
employers and technical institutions. A form of inquiry 
was sent to each of the sixty-five institutions affiliated to 


the association, to technical institutions and university 
colleges not thus affiliated, and to some of the large 


employers of labour whose educational work with their 
employees was not likely to be connected with the various 
technical institutions already approached. The answers 
received to the questions asked on the form of inquiry are 
analysed under several headings, among which may be 
mentioned the trades to which the scheme of cooperation 
applics, the number of students affected by the scheme, 
the payment of class fees, the provision of books, and 
leave of absence to attend classes. The report, in its 
summuary of the results of the inquiry, states that if re- 
garded from the point of view of how few af the army of 
masters appear to interest themselves at al! in the technical 
education of their workers, the record cannot be other 
than disappointing, especially in view of the different 
attitude of employers on the Continent and in the United 
States. On the other hand, if looked at in comparison 
with the attitude of employers ten years ago, the result is 
most hopeful. Jt is interesting in this connection to note 
that in distributing prizes to the students of the Gateshead 
higher evening classes, Sir Isambard Owen suggested that 
it would pay employers to enahle their apprentices to work 
shorter hours by day on condition that they availed them- 
selves of the opportunities Jor evening instruction. Con- 
tinuing, he said the great desire of the Plumhers’ Company 
is now to adopt measures for advancing the apprenticeship 
system, in view of the indisposition of emplavers, who are 
keenly competing with each other to obtain plumbing work 
at a profit, to burden themselves with apprentices, thus 
ignoring the importance of training the coming generation 
of plumbers. This pressure of commercial interests over 
the craftsman spirit constitutes a serious menace to 
efficiency, not only in the plumbing trade, but In other 
skilled industries. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, November 16.—‘‘ The Physical and Chemical 
Properties of Iron Carbonyl.’? By Sir James Dewar and 
H. O. Jones. 

The paper contains an account of a study of the proper- 
ties of iron pentacarbonyl, which has been carried out on 
the same lines as the previously published investigation on 
nickel carbonyl. Attention has heen directed more par- 
ticularly to the differences between the iron and_ nickel 
carbonyls, such as the difference in formul:e Fe(CQO), and 
Ni(CQO),, colour (the iron compound is yellow and the 
nickel compound is colourless, whereas the salts of the 
latter metal usually show a much more marked colour 
than those of the former), and stability, and to the action 
of light on iron carbonyl. 

Pure iron carbonyl is a yellow liquid, which boils at 
1r02°.5 C, and freezes at —20° C. to a yellow solid, which 
becomes colourless at ~—180° C. Analysis, vapour density 
determinations, and molecular weight determinations by 
the cryoscopic method in benzene show that its formula 
is Fe(CO)},. 

The specific gravity of the compound is 14937 at o° C. 
and 1 3825 at 60° C.; its critical temperature is 288° C. 

The formula v=1-974—0-5307 (log 288—t) expresses ihe 
relation between the volume of the liquid v and the 
temperature £° C, 

The relation between the vapour pressure p in milli- 
metres of mercury and the absolute temperature Tis 
expressed by the Rankine formula log p=7-349—1681/T. 
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The critical pressure is calculated to be 29-6 atmospheres, 


and the critical density o-49. 
abs. critical temperature fs 


critical pressure 


The value 18-9; this is 
proportional to the volume of the molecule, and is equal 
to 5-1 times the corresponding number for carbon monoxide 
(3-7). The molecular volume of iron carbonyl at its boil- 
ing point is 150, so that, taking 7-0 as the volume of the 
iron atom, 28-6 is the volume of each carbon monoxide 
group. The molecular volume of carbon monoxide at its 
boiling point is 35, therefore a greater contraction would 
occur in the formation of iron carbonyl from liquid carbon 
monoxide and iron than in the formation of nickel carbonyl 
under similar conditions. 

Vapour density determinations by V. Meyer's method in 
carbon monoxide, nitrogen, and hydrogen at different 
temperatures show the effect of increase of temperature 
und the rapid diffusion of hydrogen in increasing, and of 
carbon monoxide in diminishing, the dissociation. 

The chemical reactions of iron carbonyl are very similar 
to those of nickel carbonyl, but its stability is greater. 
Chlorine, bromine, iodine, their compounds with one 
another and their hydrides react with iron carbonyl 
giving ferrous salts and carbon monoxide; the reaction 
with bromine takes place more slowly than that between 
iodine and nickel carbonyl. Neither sulphur nor nitric 
oxide reacts with iron carbonyl, whereas both react readily 
with nickel carbonyl. Sulphuric acid, on the other hand, 
decomposes iron carbonyl] more readily than it does nickel 
carbonyl. 

Benzene in presence of aluminium chloride reacts with 
iron carbonyl, with cold to give benzaldehyde, and at 
1on° C. to give anthracene, exactly as with nickel carbonyl. 

Tron pentacurbonyl alone or in solution in ordinary 
organic solvents is decomposed by sunlight according to 
the following equation, 2Fe(CO),=Fe,(CO),+CO. The 
second compound of iron and carbon monoxide is de- 
posited as an orange, crystalline solid from most solvents, 
but is retained in solution by pyridine. The reaction takes 
place rapidly under pressures of carbon monoxide up to 
150 atmospheres, and yet is very slowly reversed in the 
dark under small pressures of carbon monoxide. This 
decomposition takes place slowly at the temperature of 
liquid air, but if the iron pentacarbonyl or its solutions 
be heated to any temperature above 60° C., then no solid 
is deposited and no decomposition occurs. Solutions of 
iron carbonyl in nickel carbonyl at the ordinary tempera- 
ture undergo no decomposition and no solid is formed 
unless the solution contains more than 30 per cent. of 
the iron carbonyl, when some solid is formed. These 
solutions are of a much lighter colour than solutions of 
equal concentration in other solvents, and it is suggested 
that the two carbonyls may unite to form a compound 
which is unaffected by light. 

The solid iron carbonyl forms lustrous hexagonal plates 
having a specific gravity of 2-085; its molecular volume is 
therefore 174. 

The solid iron carbonyl when heated alone decomposes 
at too® C, into carbon monoxide, liquid iron carbonyl, 
which is coloured green, and iron; when heated with 
carbon monoxide under pressure it is completely converted 
into liquid iron pentacarbonyl. 

If the solid iron carbonyl be heated with a solvent such 
as ether or toluene, a solution of an intense green colour 
is produced; this green solution on exposure to light de- 
posits the yellow, crystalline, solid carbony! again. The 
change from solid to green solution and back again can 
be repeated indefinitely by the action of heat and light 
alternately. 


Zoological Society, November 28.—Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.—Exhibitions.—Photo- 
graphs of a horse bearing incipient horns: J. T. 
Cunningham. Vhe horns were about 2-inch in length, 
the left being slightly larger than the right, and there 
could be no doubt that they were outgrowths of the frontal 
bone. The growths were covered with normal skin and 
hair.—Photographs, taken in the Horniman Museum 
at Forest Hill, of a sea-anemone (Anemonia sulcata) in 
the process of division: F. ¢tade.—.A\ living albino speci- 
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men of the field-vole (Microtus agrestis} captured last July 
in Wales: D. Engtish.—A living lizard, Lacerta muralis, 
from Brozzi, province Florence, received from Dr. A. 
Banchi: G. A. Boulenger, F.R.S. The lizard belonged 
to the typical form of the wall-lizard, but was remarkable 
for its black coloration above and below. Melanistic forms 
of the wall-lizard were well known on small islands in the 
Mediterranean, but, so far as Mr. Boulenger was aware, 
no black specimen had ever been recorded from the main- 
land. The scales across the body numbered fifty-eight, and 
the lamellar scales under the fourth toe twenty-five in the 
specimen exhibited, these two numbers being sufficient to 
distinguish the Brozzi lizard from the melanotic insulars 
previously described.—A living specimen of the violet- 
cheeked humming-bird (Petasophora folota) brought from 
Venezuela and presented to the society’s menagerie: 
Captain A. Pam. <A general account of the habits of 
these birds, as observed by Captain Pam, in a wild and 
captive state, and notes on their management and feeding 
while in confinement.—A named set of the birds collected 
in Japan by Mr. M. P. Anderson in connection with the 
Duke of Bedford’s exploration in eastern Asia: W. R. 
Ogilvie-Grant. No new species were obtained, but several 
of the specimens were of special interest as illustrating 
stages of plumage not represented in the British Museum. 
-——Papers.—A transition in the general type of colouring 
from the wholly black Colobus gueresa in one direction, 
through several intermediate forms, towards the black and 
white C. caudatus, and in another direction towards 
C. vellerosus: R. Lydekker.—A mounted specimen of the 
white-maned serow (Nemorhaedus argyrochaetes, Heude), 
of Szechuen, the first example of the species ever received 
in England, and perhaps in Europe: R. tydekker.— 
Mammials collected in Japan by Mr. M. P. Anderson for 
the Duke of Bedford, and presented by the latter to the 
National Museum: O. Thomas. The collection was one 
of the most valuable for scientific purposes which had ever 
been received from any one region. More than 600 specimens 
had been obtained, belonging to 50 species and subspecies, 
of which several were described as new.—A revision of the 
fishes of the family Galaxiide:C.T.Regan. Two genera 
were recognised, Galaxias and Neochanna, the latter consist- 
ing of a single species only. Twenty-eight species of Galaxias 
were described, including G. attenuatus, Jenyns, found on 
the coasts and in the rivers of Australia, New Zealand and 
Patagonia, and the Falkland Islands, and two 
peculiar to the Cape of Good Hope, five to New Zealand 
and the neighbouring islands, five to Chili, Patagonia, and 
the Falkland Islands, and fifteen to Australia and 
Tasmania. Five species were described as new to science. 
—The mammalian fauna of China. First paper: J. L. 
Bonhote. The present part dealt with the Murina, con- 
taining the genera Mus and Micromys, giving descriptions 
and synonymy, as well as emphasising the distinctive 
characters by which the various species might be easily 
distinguished.—Some additions to the knowledge of the 
anatomy, principally of the vascular system, of Hatteria, 
Crocodilus, and certain Lacertilia: I. E. Beddard.— 
Descriptions of 111 new species of phytophagous Coleoptera 
of the family Halticide: M. Jacoby. 


Chemical Society, December 7.—Prof. R. Meldola, 
F.R.S., president, in the chair.—The constitution of 
nitrites, part i., two varieties of silver nitrite: P. C. Ray 
and A. C. Ganmguli. The a variety of silver nitrite is 
prepared by double decomposition between solutions of 
silver nitrate and sodium nitrite. The § variety is obtained 
by dissolving the @ variety in boiling water, and from the 
hot saturated solution the nitrite is allowed to crystallise. 
The two forms show differences in crystalline structure 
and mode of decomposition by heat.—The products al 
heating silver nitrite: E. Divers. The author, while 
accepting Ray and Ganguli’s experimental data, dissents 
from the view that these are two forms of silver nitrite.— 
A contribution to the chemistry of benzoic sulphinide : 
F. D. Chattaway. When chlorine is passed into a solu- 
tion of the sodium salt of saccharin, o-benzoic N-chloro- 
sulphinide or chloroiminosaccharin is precipitated. An 
account of the properties of this substance is given.—The 
action of heat on a-hydroxyearboxylic acids, part ii., 
a-hydroxymargaric acid, a-hydroxypalinitic acid, a-hydroxy- 
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acid, and a-hydroxymyristic acid: H. R. 
Le Sueur. The aldehydes obtained by the pyrogenetic 
decomposition of these acids are white solids, readily 
soluble in the ordinary organic solvents; they form oximes, 
semicarbazones, hydroxycyanides, and are oxidised to the 
corresponding acids.—Studies on optically active carb- 
imides, part ii., the reactions between i-menthylcarbimide 


pentadecylic 


and alcohols: R. H. Pickard, W. O. Littlebury, and 
A. Neville. [-Menthylcurbimide reacts readily with 
alcohols, and fourteen of the latter have been shown to 
yield J-menthylearbamates. These reactions have heen 


studied polarimetrically, and the velocity constants of re- 
action so obtained compared.—The liberation of tyrosine 
during tryptic proteolysis. A preliminary communication : 
A. J. Brown and E. T. Millar. The authors have applied 
Millar’s method of estimating tyrosine by means of 
bromination to the study of the tryptic hydrolysis of 
proteids, and find that tyrosine is one of the first products 
of such action. The quantitative study of proteolysis in 
this way may throw some light on the existence or non- 
existence of a tyrosine nucleus in different albuminoses. 
—Ethyl piperonylacetate: W. H. Perkin, jun., and R. 
Robinson. A description of the preparation of this ester 
from piperonylic acid.—The action of ultra-violet light on 
moist and dried mixtures of carbon monoxide and oxygen: 
S. Chadwick, J. E. Ramsbottom, and D. L. Chapman. 
It was found that under the action of the rays emitted 
from it quartz mercury lamp a dry mixture of these gases 
was largely, but somewhat irregularly, converted into 
carbon dioxide and ozone. With motst gases the rate of 
conversion was slower and more uniform, and more 
carbon dioxide was formed and less ozone.—Benzoyl 
derivatives of salicylamide: A. WW.  Tithertey.—The 
constitution and colour of diazo- and azo-compounds : 
A. Hantzsch. .\ criticism of Armstrong and Robert- 
son’s paper, ‘‘ The Significance of Optical Proper- 
ties as Connoting Structure’’ (Journ. Chem. Soc., 
1905, 1272-1297).—Note on the incandescent mantle as a 
calalyst and its application to gas analysis: J. FE. Mason 
and J. Witsen. The authors describe a modification of 
Lewes’s method (Chem. News, 1905, xci., 61) for showing 
the incandescence of the mantle in an unburnt mixture of 
alcohol vapour and air. Although less effective, the mantle 
may be used as a substitute for platinised asbestos in the 
ordinary lecture experiments for preparing formaldehyde 
from methyl alcohol vapour and air, and sulphur trioxide 
from sulphur dioxide and oxygen, and various applications 
of mantle fragments to the analysis of mixtures of hydro- 
carbon gases by combustion are given.—The influence of 
certain amphoteric electrolytes on amylolytic action: J. 5. 
Ford and J. M. Guthrie. The results of an investigation 
of the influence of various amino acids on amylolytic action 
ure given.—The estimation of picric acid additive com- 
pounds: §&. S. Sinnatt. The method of Knecht and 
Hibbere (Ber., 1903, xxxvi., 1549) for the estimation of 
picric acid by means of titanous chloride has been found 
to be applicable to picrates and to picric acid additive com- 
pounds.—Silver dioxide and silver peroxynitrate: E. R. 
Watson. The author has analysed the anodic product 
formed during the electrolysis of solutions of silver nitrate, 
and finds that its composition was correctly represented 
by Sule's empirical formula Ag,O,,N. This compound on 
boiling with water decomposes, forming silver dioxide, a 
greyish-black powder which may be heated to 100° without 
decomposition.—The constitution of o-hydroxyazo-com- 


pounds. Preparation of benzeneazodimethylcoumarin: J. T. 
Hewitt and H. V. Mitchell. Caro’s permonosu!phuric 
acid: T. S. Price. The anthor has obtained a mixture 


containing the potassium salts of sulphuric, permono- 
sulphuric, and perdisulphuric acids. The results obtained 
by the analysis of this mixture point to the formula 
H,SO, for Caro’s acid. 


Royal Astronomical Society, December 8.—Mr. W. H. 
Maw, president, in the chair.—Account of the results of his 
recent investigations relating to sun-spot periods: Prof. A. 
Schuster. Besides the recognised 11- or 11}-year period, 
the author found various subsidiary periods which recur 
with great regularity, but which sometimes disappear. A 
period of about 47 vears could be traced back to 1749, and 
other pericds of about 83 and 13 years were also indicated. 
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Possible explanations of the peculiarities of these periods 
were suggested.—On the astronomical observations re- 
corded in the Nihongi, the ancient chronicle of Japan: 
E. B. Knobel. The astronomical observations contained 
in this work comprise eclipses of sun and moon, occult- 
ations, conjunctions, comets, meteors, &c., and range from 
A.D. 620 to A.D. 696. There is great difficulty in fixing 
the dates of the observations owing to the complicated 
system of chronology, borrowed from China. The year is 
a lunar one of twelve months of twenty-nine or thirty 
days, and an intercalary month every thirty-third month, 
or seven intercalary months in the lunar cycle of nineteen 
years. The rules for intercalary months are very com- 
plicated, and there is therefore much difficulty in reducing 
the dates to European chronology. Most of the recorded 
eclipses agree with Oppolzer’s tables when the dates are 
properly reduced.—On the present state of lunar nomen- 
clature: S. A. Saunder. The paper showed the anomalies 
and irregularities in the preseni system, resulting in difficul- 
culties of identification in the case of many of the smaller 
features on the moon which had been selected as points for 
exact measurement. It was suggested that a committee 
should be formed to revise the present system of lunar 
nomenclature.—Photographs of comet d 1905 taken with 
the 30-inch reflector of the Royal Observatory, Greenwich, 
shown by Prof. F. W. Dyson.—Comparison of the results 
from the Falmouth declination and horizontal force 
Niagnetographs on quiet days in years of sun-spot maxi- 
mum and minimum: Dr. C. Chree, F.R.S.—The presi- 
dent announced that the Rev. C. D. P. Davies was giving 
a demonstration of his system of testing parabolic mirrors. 
-—Other papers were taken as read. 


Mathematical Society. December 14.— Prof, A. R. Farsyth. 
president, in the chair.—Some difficulties in the theory of 
transfinite numbers and order types: the Hon. B. A. W. 
Russell. The paper deals with the difficulty as to 
‘inconsistent aggregates ’’ and with the question concern- 
ing the axiom that every aggregate can be well ordered. 
It is shown that the difficulties belong rather to logic than 
to mathematics, and various methods are explained by 
which steps may be taken towards resolving them.—On 
well-ordered aggregates: Prof. A. C. Dixon.—The flessian 
configuration and its connection with the group of 360 
plane collineations: Prof. W. Burnside. The configura- 
tion is that of points in a plane which lie 3 by 3 on 12 
straight lines. The first part of the paper is occupied with 
the establishment of the configuration, and of the nature 
of the group for which it is invariant, from a geometrical 
point of view. [fn the second part it is shown how to 
construct a configuration of 45 points which lie 5 by 5 
on 36 lines, 4 by 4 on 45 lines, and 4 by 3 on 120 lines. 
From the 45 points 10 Hessian configurations can be 
formed, and any two of these have one point in common. 
The configuration is invariant far a group of 360 colline- 
ations, which is simply isomorphic with the alternating 
group on six symbols..-On the representation of certain 
asymptotic series as convergent continued fractions: Prof. 
f. J. Rogers. The paper is concerned with asymptotic 


2) 
series which represent integrals of the type [ f(ne-tirdt, 
0 


where f(t) is a polynomial or is representable by a power 
series.—The theory of integral equations: H. Bateman. 
The theory is that of the construction of a function ¢ 
which shall satisfy an equation of one of the forms 


b 
(GO) HES= [ a(x, @p(tjdt, 


(2) f(x)=¢(x)— a fra, t)p(t)dt, 


a 


where f and « denote known functions and A is a constant. 
It is shown how to reduce the solution of a linear differ- 
ential equation to an integral equation of the second type, 
and that, if is discontinuous in a certain way, a solution 
of the equation of the first type exists and can be deter- 
mined.—The imaginary in geometry: J. L. S. Hatton.— 
On a new cubic connected with the triangle: Hl. L. 
Trachtenberg. 
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Anthropological Institute, November 21.— -.xhibitions, — 
Collection of photographs from Arizona: J. S. Chase. 
These included typical types of the natives, and also illus- 
trated the Mogui snake dance and other ceremonies.— 
Collection of objects from Siam, including weapons, pottery, 
and musical instruments: M. Bidder.—Paper.—Boome- 
rangs: N, W. Thomas. The author explained the differ- 
ence between the return and non-return boomerang, and 
showed the reasons for the peculiarity of the former kind. 
Wiagrams of the different flights were exhibited, as well 
as a large collection of Australian boomerangs and African 
throwing knives. 


CAMBRIDGE. 


Philosophical Society, November 13.—Prol. Liveing 
in the chair.—Polarisation phenomena at Guelma in the 
eclipse 1905 August 30: H. F. Newall, F.R.S. The visual 
observations combined with the photographic records 
proved that the plane of polarisation of the light diffused 
by the earth’s atmosphere during the eclipse was very nearly 
horizontal. Photographic records, obtained with a Savart 
polariscopic camera for the purpose of quantitative measure- 
iments of the relative amounts of polarised and unpolarised 
light in the corona, showed that the polarised portion of 
the atmospheric light was equal in intensity to the radially 
polarised portion of the coronal light at a distance of about 
13 diameters from the sun’s limb. Thus the phenomena 
of a radially polarised corona seen through a plane polarised 
atmosphere are somewhat complicated. The results 
obtained by. photographing the corona through a large 
Nicol prism, which was set to transmit successively the 
vertical component and two components which were in- 
clined on each side at 45° to the vertical and consequently 
perpendicular to one another, not only show the strong 
radial character of the polarisation of the corona, but also 
seem to suggest that there is a selective action, and that 
the prominent streamers of the corona are markedly 
polarised. A photograph taken with a new form of 
polarising spectrograph shows a very marked difference in 
the intensities of the tangential and radial components ; 
but a curious feature in it is that the Fraunhofer lines 
are not detected in either spectrum, though the conditions 
are such as must be regarded as very favourable for their 
detection.—Suggestions for a theory of the Milky Way and 
the clouds of Magellan: A. R. Hinks.—The effect of the 
lunar deflection of the vertical on latitude observations : 
B. Cookson. The attraction of the moon would cause the 
plumb-line to be deflected through an angle of 0”-o2 at a 
maximum, if the earth were a rigid body. It is pointed out 
that observations made fer the -purpose of determining the 
constant of aberration and variation of latitude by Kustner's 
‘method are suitably arranged for showing this deflection. 
A series of observations made at Philadelphia is discussed, 
but fails to show the direct lunar effect, though it shows 
an oscillation with a period of half a lunar day, which 
may be due to the attraction of the ocean tides. 


November 27.—Prof. Marshall Wara, president, in 
the chair.—Some experiments on Canal-strahlen: Prof. 
Thomson. Experiments were described showing that 


when the stream of positive ions which form the Canal- 
strahlen fall on a solid, slowly moving kathode rays 
start from the part of the solid struck by the positive 
ions; again, metals struck by the Canal-strahlen dis- 
integrate, and the metal is deposited on the walls of the 
discharge tube; ionisation was shown to accompany the 
passage of the Canal-strahlen. It is suggested that the 
reason the @ particles of radium lose, as shown by Ruther- 
ford, their power of ionisation when their energy falls to a 
value which, though less than the initial energy possessed 
by the @ particles, is enormously greater than the positive 
ions in the Canal-strahlen, may be that the a@ particles 
lose their charge when their velocity falls below a certain 
value by combining with a negative corpuscle; the value of 
this velocity is calculated, and it was shown to be between 
1o* and 10° cm.-sec. The spectra produced by Canal- 
strahlen were discussed, and it was shown that though 
these rays give rise to the sodium lines when they fall 
upon sodium salts, they do not do so when they [all upon 
the pure metal.—Experiments on the retention of an 
electric charge by gases: W. A. D. Rudge.—The effect 
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of hydrogen on the discharge of electricity from hot 
platinum: O. W. Richardson. An account of experi- 
ments on the ionisation produced by a platinum tube in 
air when hydrogen was allowed to diffuse from inside the 
tube. The negative ionisation was unaffected, whereas the 
positive was increased by an amount proportional to the 
quantity of hydrogen diffusing throngh. The experiments 
indicate that the increase in the negative leak produced 
by an atmosphere of hydrogen is due to a change produced 
by the latter in the surface of the metal, possibly by the 
formation of an electrical double layer. The experiments 
on the positive ionisation tend to show that the hydrogen 
dissolved in the metal is in the form of positive ions.—On 
colour-inheritance in rats: L. Doncaster. Among the 
varieties of domestic rats there are, in addition to albinos, 
two types of colour, black and brown (grey). The colour 
in either case is distributed in one of three very constant 
patterns; rats may be (a) self-coloured, with or without 
a small white mark on the chest; (6) coloured above and 
white below; (c) piebald, with coloured ‘‘ hood’ and back- 
stripe, elsewhere white. !n inheritance, brown is dominant 
over black, and both over albino. Albinos may bear the 
black or brown determinant, as in mice, rabbits, &c. 
When a self-coloured rat is crossed with a piebald, the 
young have the intermediate pattern (b); this is a hetero- 
zygous form, and when two ol this type are bred together 
they throw selfs, piebalds, and heterozygous young like 
themselves. Albinos can also bear pattern-determinants, so 
that an albino bearing ‘‘ self ’’ bred with a piebald throws 
heterozygous young of type (6). Self-coloured rats may be 
entirely coloured or may have a white mark on the chest, 
but since either form can throw the other, it appears that 
this is a fluctuating character, and that the pure “ self” 
and white-marked form are not allelomorphic with one 
another.—A preliminary communication on the life-history 
of Pleistophora periplanetue (Lutz and Splendore): W. 5. 
Perrin.—On the osmotic pressure of alcoholic solutions : 
P. S. Barlow.—Two wheels connected by an axle rolling 
on a rough horizontal plane: G. M. K. Leggett.—A series 
of optically active nitrogen compounds containing the ally! 
group: Miss M. B. Thomas and H. O. Jones. The 
investigation of the relation between the constitution and 
rotatory power of substituted ammonium ions is being con- 
tinued. A series of five compounds containing the phenyl, 
methyl, and allyl groups, together with the ethyl, propyl, 
isopropy!, isobutyl, and isoamyl groups respectively, has 
been examined. 


Paris. 


Academy of Sciences, December 11.—M. Troost in the 
chair.—On the distillation of gold, the alloys of gold with 
copper and tin, and on a new method of preparation of 
the purple of Cassius: Henri Moissan. Gold can be 
easily distilled in the electric furnace, its boiling point 
being higher than that of copper, but lower than that of 
lime. By condensation on a cold tube, the vapour is 
condensed partly in the form of moss gold, partly as 
microscopical crystals. The general properties of the con- 
densed gold agree with those of finely divided gold. In 
the alloys of gold and copper, or gold and tin, the copper 
and tin distil before the gold. By distilling an alloy of 
tin and gold, a purple of Cassius is obtained in the dry 
way.—Nepheline syenites from the Los Islands (French 
Guinea): A. Lacroix. The various types of syenite in 
these islands are discussed in detail, and complete analyses 
are given for three typical specimens.—The habits of bees 
and the colours of flowers: Gaston Bonnier. According 
to the author, the contradictory experiments of various 
observers on the relations between bees and colour are due 
to a lack of knowledge of the habits of bees. There is a 
division of labour among the honey-letching bees, the 
duty of those first issuing from the hive being to seek out 
honey, and not to fetch it. .\{ter a certain hour all the 
bees are engaged in fetching and carrying, and none in 
hunting for fresh sources of honey, and hence in selective 
experiments of this sort quite different results can be 
obtained according to the hour of the day fixed for the 
experiment. The author’s own experiments lead to the 
conclusion that the bees are not influenced by colour in 
their search lor honey.—Spectroscopic observations made 
during the eclipse of the sun of August 30, 1905: P- 
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the 
voronium, 
iron.—On 
Observations 


prominences showed lines 
hydrogen, cerium, 
the new Giacobini 
and elements of a 
on December 6.—On the con- 
vergence of the regular continued fractions _ of the 
function F(h,1,h’,): 11, Padé.—On the problem of 
the motion of a homogeneous fluid ellipsoid all parts 
of which attract each other according to the law 
of Newton: W. Stekloff.—The theory of a solitary 
wave which is propagated along a horizontal elastic 
tube: A. Boulanger. The evaluation of the magnify- 
ing power of microscopic objectives: L. Malassez. 
—On the co-existence of puramagnetism and diamagnetism 
in the same crystal: Georges Meslin. Experiments are 
described proving the existence of both para- and dia-~ 
magnetism in the same crystal of pyrrhotine, and the 
continuous variation of the mugnetic susceptibility with 
the direction. The action of a magnetic held on the 
Goldstein. rays (Canal-strahlen): Henri Pellat. Some 
curious and somewhat paradoxical experiments on the 
Goldstein rays are described. 1n magnetic fields of low 
intensity the rays behave exactly like positively charged 
particles. As the intensity approaches 1000 Gauss, ‘the 
whole tube appears uniformly luminous, and if the mag- 
netic field is still further increased, the luminosity con- 
tracts, but the deviation is in the opposite sense to that 
which is produced in magnetic fields of lower intensity. 
The author is at present ‘unable to offer any explanation 
of the phenomenon.—.\ new arrangement for obtaining 
a monochromatic image of a source of light: Albert 
Nodon.—On the solution of platinum in sulphuric acid: 
Marcel Delépine. The action of sulphuric acid contain- 
ing potassium sulphate upon platinum foil has been studied. 
The action increases with the amount of potassium sulphate 


Salet. The 
characteristic of helium, 
titanium, calcium, and 
comet: M. Giacobini. 

comet discovered at Nice 


spectrum of 


present, probably on account of the higher boiling point 
of the mixture thus obtained. Ammonium sulphate re- 
duces the solvent effect.—On two iodomercurates of 


lithium: .\. Duboin.—On 2 new compound of fluorine 
and bromine: Paul tebeau. Fluorine unites directly 
with bromine giving a compound BrF,. This trifluoride, 
in which the bromine may be considered as trivalent, is a 
colourless liquid solidifying on cooling, and melting at 
4° C. The chemical activity of this substance is very 
great, resembling that of fluorine.—Researches on the 
formation of metallic lustre on the surface of pottery: L. 
Franchet.—On the bromoborates of calcium:  L. 
Ouvrard.—On the limiting states of some dissolved 
chromic salts: Albert Colson.—The action of phosphorus 
pentachloride on B-naphthol: E. Berger. Phosphorus 
pentachloride acting on 8-nuphthol at temperatures below 
10 we cinco cOodm i cldrot theretiicnmGr ghia —— Ol rnin, 
at temperatures ubove 135° C. 6-chlornaphthalene is 
formed. The yields are not high, but on account of the 
low prices of the materials it forms a good preparative 
method.—On some derivatives of anthracene octuhydride 
and on the perhydride of anthracene: Marcel Godchot.— 
Yhe synthesis of dihydrocamphoric acid: G. Blane.—On 
acetvicyclohexanone: (reorges Leser—Anatomical and 
physiological modifications produced in certain tropical 
plants by a change of the place of growth: D. Bois and 
I. Galtlaud. Vhe necessity of taking into account the 
unatomical chunges produced by a change in the environ- 
ment of a plant is pointed out, and the errors in classifi- 
vation which ‘The 


ing diastase of malt: J. Wolff.—The diastatic hydrolysis 
of xylane: Gaston Seilliere. In some molluscs and insect 
larva: there exists a diastase capable of hydrolysing xylane 


to xylose, and for which the name of xylanase is pro- 
posed. It is probable that this substance plays an 
important part in the nutrition of these animals.—The 


geology of 
Fontaine-! Evéque 
Canjuers: FE. A. 
Forest. 


_the eastern Pyrenees: Léon Bertrand.—On 
and the caverns of the plain of 
Martel and M. Le Couppey de ta 


DIARY OF SOCIETIES. 
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LiInNEAN Society, at 8.—Report on the Vienna Botanical Congress : 
Dr. A. B, Rendle.—Cyrtandraceae malayanae novae: Dr. Franz 
Krinzlin.—-On Charace from the Cape, collected by Major A. H. 
Wolley-Dod: H. and J. Groves.—Note on the Distribution of Shortia, 
Yorr and Gray: B. Daydon Jackson. 

CHEMICAL SoctETy, at 8.30.—The Relation of Position Isomerism to 
Optical Activity. Pait V. The Rotation of the Menthyl Esters of the 
Isomeric Dibromobenzoic Acids: J. B. Cohen and I. H. Zortman.—Azo- 
derivatives from _a-Naphtho-methylcoumarin: J.T. Hewitt and H. V. 
Mitchell.—The Supposed Identity of Dihydrolaurolene and of Dihydro- 
fsolaurolene with 1:1 - Dimethythexahydrubenzene ; A. W. Crossley and 


N. Renouf.—The Slow Conibustion of Carbon Disnlphide ; N. Smith. 
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Biochemie der Pflansen. Zweiter Band. By Prof. 
Dr. Fr. Czapek. Pp. xii+1026. (Jena: Gustav 
Fischer, to05.) Price 25 marks. 


HE first volume of this work was reviewed some 

months back (Narure, June 1905, vol. Ixxii. 

p- 169), when its genera] scope and nature were 

given, and certain remarks were made with respect 

to its style and structure which are equally applicable 

in the case of the second volume; hence no recapitu- 
lation of these is here necessary. 

The material of the present volume is roughly 
double that of the first, and its magnitude is gauged 
by the number of the pages given above. 

As the first volume dealt with the distribution, 
metabolism, and metastasis of aliphatic substances, 
so the second deals with proteinic compounds and 
the biochemistry of nitrogen, with derivatives of 
closed rings, and with the inorganic constituents of 
plants; further, the resorption of oxygen, and 
phenomena of irritability regarded in their biochemical 
aspect, also receive detailed attention. 

The contents of the volume are divided into thirty- 
eight chapters, which are followed by addenda and 
corrections, an index of the subject-matter, another 
of the names of plants, and finally a list of misprints 
and errata. 

The book opens with a chapter on the general 
chemistry of proteins. The succeeding chapters are 
vrouped, more or less, into sections under the follow- 
ing headings :—the proteinic metabolism of the Fungi 
and Schizomycetes, that of seeds and of other organs 
and groups of plants, the ultimate nitrogenous and 
anitrogenous products of metabolism, the resorption 
of oxygen, pigments, ubiquitous cyclic and acyclic com- 
pounds, the metabolism of inorganic substances, and 
lastly the stimulatory action of various bodies. 

The opening chapter gives a suitably condensed 
and, as regards the main outlines, comprehensive 
necount of the chemical and physical properties ot 
proteins and the products of their decomposition. In 
the succeeding two sections the nature of the proteins 
occurring in different plants and different organs is 
discussed, and an account is given of the modes in 
which these compounds are synthesised and rendered 
available for metabolic processes when external to 
the plants. The absorption of soluble nitrogenous 
compounds is also considered in these sections, which 
are, in fact, concerned with the general metabolism of 
nitrogenous substances throughout the vegetal king- 
domi. 

In the next section the ultimate nitrogenous pro- 
ducts of metabolism are discussed in detail] under 
ihe following headings :—oils, purine-bases, nitril- 
elucosides, bases derived from pyridine and chinoline, 
and derivatives of indol. 

The section devoted to resorption of oxygen deals 
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biochemically with ordinary respiration and the 
acquisition of chemically-bound oxygen. 
Following the sections devoted to pigments, 
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substances of universal occurrence, and the ultimate 
anitrogenous products of metabolism, is an exhaustive 
treatment of the metabolism of inorganic constituents 
in various divisions and organs of plants, and of the 
modes of their occurrence. 

The text concludes with an interesting and well- 
written account of the stimulatory action of various 
substances in relation to different vital processes such 
as fermentation, respiration, photosynthesis, proto- 
plasmic streaming, nuclear division, growth, repro- 
duction, &c. 

An idea of the degree of comprehensiveness and 
detail of the work is afforded by the titles of some of 
the minor chapters, namely, the proteinic metabolism 
of pollen-grains, that of fruits, of mosses, of alga; 
the inorganic metabolism of subterranean reserve- 
organs, the inorganic constituents of buds, those of 
wood, of bark, of algw, of pollen-grains, of fruits. 

The main outline of this volume may be said to 
have been given in the preceding paragraphs. 

What appears most striking here, as in the first 
part, is the colossal amount of materia] collected; 
the labour involved must have been enormous. .\ 
result of this is the resemblance of the text of many 
pages to some highly-condensed abstract, as it is in 
such places practically a long succession of facts—or 
reputed facts. 

Like the first volume the second is singularly free 
from misprints and errors of nomenclature. But one 
scarcely expects to read in a precise botanical work— 
as on p. 818—of the ‘stem ”’ and ‘‘ leaf”? of Lamin- 
aria, a plant that has neither stem nor leaf. More- 
over, in no case has Prof. Czapek attached to the 
name of a plant that of its author; this omission is 
certainly a common one in botanical works, but in 
spite of this most deplorable, since in many cases in 
which this index fails the nature of the plant is 
doubtful. 

Many useful tables of figures occur throughout the 


work, and orientation with respect to groups of 
chemically-alliced substances is much facilitated 
through the interpolation of numerous graphic 


formule in the text. 

The literature dealing with the subjects treated 
seems to have been searched with considerable 
thoroughness, and that which is most essential 
referred to in relatively suitable proportion. Possibly 
those who have made the various branches touched 
upon their special study might detect important 
omissions, but so far as lay in the power of one man 
Prof. Czapek seems to have been very successful in 
citing all that most important. The reviewer 
misses reference to Schjerning’s important paper on 
proteohydrolysis that appeared about three years back 
in the publication of the Carlsberg laboratories, and 
he sees no mention in this volume of the work by 
¥. F. Blackman on gaseous exchanges, or of that 
by Cornevin on the degree of immunity of plants to 
vegetal poisons of autochthonous and alien origin. 

Prof. Czapek is not of the opinion that the accelera- 
tion of oxidative processes by various metallic salts 
in association with colloids is likely to result in modi- 
fication of existing notions of oxydases. The matter 
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is one, however, that requires extended quantitative 
and qualitative treatment. The supposition that an 
action is entirely due to a colloid, because the action 
ceases On separation of the colloid from the system, 
is an error commonly made by physiologists, due to 
the omission of taking into account phenomena of 
adsorption, and the complete alteration of conditions 
produced by the change. 

There can be no doubt as to the value of this work 
in its completed form; it traverses practically the 
whole of physiology in its chemical aspect, so far as 
it is now possible to do so, and illustrates in an 
excellent manner the results that have been produced 
through application of chemical methods to physio- 
logical problems; it is the first extended treatise of 
the biochemistry of plants, and as such fills a void 
that was distinctly appreciable, and moreover fills it 
in a manner that places all vegetal physiologists 


under great obligation to its author. 
F. Escompe. 
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New Methods of Testing Explosives. By C. E. 
Bichel. Translated and edited by Axel Larsen. 
‘Pp. 62. (London: Chas. Griffin and Co., Ltd.) 


Te COMOSMENCL. 
N collecting together and translating the papers 
on the researches carried out in the laboratory , 

of the Carbonite Explosives Company, Hamburg, the 
translator has given to English readers a valuable and 
interesting little volume. The title is perhaps a trifle | 
misleading, but the whole-scope of the work may be | 
seen from the following quotation :—‘‘ (1) Why does 
a smaller quantity of one explosive than another cause 
ignition of fire-damp? (2) What are the incidental 
phenomena and the influences tending to promote 
such result? (3) In what manner do they co-operate 
in producing it?” 

Appreciating the fact that it is desirable to work 
with quantities as nearly as possible approaching those 
employed in actual practice, special apparatus has 
been constructed, so that for the particular explosives 
dealt with we now have details obtained from ex- 
periment on a much larger scale than any hitherto 
adopted. In some cases charges of gunpowder as 
great aS 1500 grams were exploded, and for the 
higher explosives often 300 grams. Even for the 
calorimetric determinations the bomb had a capacity 
of 30 litres, which was capable of taking a charge 
of 100 grams. There must always, however, be 
some risk with heavy charges of recording undue 
pressures, a point to which Noble has directed atten- 
tion. 

The actual pressures, gas volumes and composi- 
tion of the products were determined from charges 
fired in Bichel’s apparatus, the pressure being 
recorded by a piston indicator working on a drum. 
The record is really in excess of the true pressure, but 
it is stated that the indicated pressure is rarely more 
than two or three per cent. from the actual. The 
apparatus permits of variations of surface area for a 
definite charge, and so the cooling effect of the 
chamber may be eliminated. It appears that with | 
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this allowance the pressure at a given density of 
loading is proportional to that with higher densities. 
This, however, may not be strictly true with very 
high densities, 

The actual temperature at the moment of explosion 
was calculated from the heat developed, the composi- 
tion of the products and their specific heat, in the 
usual manner, but all such calculations are uncertain 
owing to doubt as to the specific heats of gases at 
these high temperatures, and the impossibility of 
taking into account dissociation. The possibility of 
fitting a thermo-junction into the Bichel apparatus 
might be worthy of consideration, for although the 
results cannot approach actual values, yet the relative 
temperatures recorded would probably serve as a 
useful check on those calculated. Macnab has already 
employed the thermo-junction for this purpose. 

In connection with the safety of explosives for 
mining, undoubtedly the length of the flame, its 
duration and temperature are of the greatest import- 
ance. The two former were recorded photographi- 
a quartz lens being used. Some excellent 
plates of the flames are reproduced. A factor deduced 
from the ratio of the flame duration to the detonation 
time, termed the after-flame ratio,’’ is shown to 
have the greatest influence on the ignition of fire- 
damp, and a most instructive diagram shows the 
temperature developed, the length of flame, and the 
‘“after-flame ratio ’ for the explosives examined. 

In considering the efficiency of an explosive the 
author makes a distinction between the dynamic 
action, due to the projectile-like action of the products 
on the surrounding surfaces, and the static energy, 
deduced in the usual manner from the volume 
occupied by the products at the calculated temperature 
of explosion. It certainly seems that a more rational 
classification is thus possible than when the two are 
considered together, and the results are claimed to 
be fairly in accordance with those obtained in actual 
practice. 

The general bearing of the work on the question 
of safety is clearly dealt with, and four very complete 
tables give a mass of information relating to the 


“ce 


explosives examined. 

Sufficient has been said of the contents of the book 
to convince those interested in the subject of its great 
value. It deals almost exclusively with mining 
explosives, but it would certainly be of very great 
interest if the investigations could be extended to 
military explosives, for the author has such valuable 
apparatus at his disposal that experiments on this 
large scale could not fail to give much valuable 
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information. 


CAUSALITY AND THE HUMAN WILL. 
The New Science of Causation. By H. Croft Hiller. 
Pp. xilli+386. (London: The Walter Scott Pub- 

lishing Company, Ltd., 1905.) Price ros. net. 
F intrepidity were the prime essential of a philo- 
sopher, this work would be epoch-making, and 
its author would be a thinker of the first rank. He 
claims to have formulated a ease—to his mind, abso- 


DECEMBER 28, 1905] 


the intellectual found- 


lutely impregnable—against 
ations of empirical science. So impregnable, in fact, 
to the author’s mind that he can afford to detail in 
the preface, with inimitable naiveté, his many dis- 
couragements in the preparation of the work the 
fact, for instance, that of eight Fellows of the Royal 
Society with whom he has communicated all have 
declined to read and criticise advance proof-sheets. 
Sir Oliver Lodge has even gently indicated that Mr. 
Hiller's previous works have not impressed him; the 
letter is printed in full as a kind of imprimatur. 
Briefly stated, Mr. Hiller’s main position is that 
causality resides solely in the human will, and not 
at all in matter, atoms, ions, ether, electricity, or 
any of the other entities with which modern science 
deals. What reality ordinary objects possess is not 
quite clear, but apparently the action which we 
ordinarily suppose them to effect really belongs to the 
human being using them. Thus ‘ta knife is a fetish 
facilitating cutting,’’ i.e. cutting could quite well be 
done by the unequipped human will, but human 
nature being weak finds it useful for ordinary pur- 
poses to rely on the God-determined illusion of knives 
and scissors. Food becomes or can 
readily be replaced by poisons. In fact, there is no 
poison or disease at all but thinking, or rather 
willing, makes it so, 1.e. if the individual will, acting 


unnecessary, 


g) 
on its own initiative, has not endowed an object with 
such and such attributes, then the consensus of other 
human wills, acting through hypnotic suggestion, so 
endows it. In this way, we presume, Mr. Hiller 
would account for the occasional death of infants by 
accidental poisoning. Doctors not only cure diseases, 
but also create and propagate them. 


Considerations of space forbid a statement of Mr. | 


Hiller’s doctrine of perception, with its singularly 
elegant terminology—top storey of mind, mnemonic 
storey, and the like. But a werd of criticism must 
be added, even if it is foolhardy to rush in where 
eight Fellows of the Royal Society have declined to 
tread. So far as we can understand our author, he 
seems in too great a hurry to explain abnormal ex- 
periences. He revels in things that make our flesh 
creep, people whose staple diet is strychnine, ‘‘ Katie 
King” apparitions, ghosts that have pulses and 
heart-beats. Now of course we should all like to 
build up absolutely exhaustive systems, but at present 
well-sifted evidence of the extraordinary is so difficult 
to procure, and the abnormal is so often exploited by 
charlatanism for private ends, that science, which is 
long and patient, will rather wait a little and con- 
centrate itself upon the normal. Again, there is 
obviously a difference in the glory of fetishes; there 
is one fetish which facilitates cutting, and another 
which facilitates Marconigrams. Will Mr. Hiller 
seriously maintain that a consensus of even all exist- 
ing human wills could interchange these at its 
pleasure? Why had we to wait until the twentieth 
century for radio-activity? Could a sufficiently strong 
will in the nineteenth have produced the same effects 
by means of shoc-blacking ? 

We gather from the preface that this attempt to 
prove the rest of the world insanc is merely a pro- 
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Visional instalment of a greater work, to be entitled 
‘sic Transit Scientia’’! So important an effort to 
overthrow the walls of the empirical Jericho must be 
carefully timed; we can only suggest as the most 
fitting date of publication the of the 
IXalends. 
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IONS AND ORGANISMS. 

Studies in General Physiology. By Jacques Loeb. 
2 vols. Pp. xxix+782. (London: T. Fisher Unwin, 
1905.) Price 31s. 6d. net. 

ae! two volumes of papers collected under this 

title form one of the most interesting and 
suggestive works that have been published on the 
subject. The bold idea, that by means of alterations 
in the composition of the solutions that bathe the 
tissues it is possible profoundly to affect not only 
metabolism and growth, but also such processes as 
fertilisation, has led to a series of experiments here 
recorded that are well worthy of careful study. 

The material with which Prof. Loeb and his pupils 
have worked has been in the main organisms of such 
a size that the whole animal could be acted on by 
changes in the salts dissolved in the water in which 
the animal lived. Most of the experiments were made 
with either the embryos or eggs of marine animals 
belonging to the groups of .\nnelidze, Echinoderms 
and their allies; some were on fish embryos, some on 
hydroids, and the earlier experiments, which seem to 
have furnished the author with the leading idea for 
these researches, frog’s muscle. This idea, shortly 
summarised, is that the changes in the composition 
of the solutions are effective on account of the pro- 
perties of the various ions added or subtracted, and 
that by varying these one can control the various 
biological processes. The control is supposed to be 
direct, and ions are even termed ‘* toxic or * anti- 
toxic "' according to their suggested action on any 
process—for example, Sodium ions are TOMI.” 
because they prevent the development of fundulus ova, 
Calcium ions are ‘ antitoxic ’’ because they neutralise 
this action. 

The experiments which have perhaps attracted most 
attention are those on artificial fertilisation. Addition 
of HCl to the water in which the eggs of starfish 
(\sterias) were suspended caused them to develop 
parthenogenetically; similarly Ca was efficacious for 
the eggs of Amphitrite, KC] for Chaetopterus, and 


either KCI, NaCl, or even evaporation of sea 
water for the eggs of \rbacia, an Echinoderm. As 


to the accuracy of the observed phenomena, most of 
Prof. Loeb’s readers will accept the cvidence here 
adduced; whether the results bear the importance 
attached to them is a more open question. The 
author himself points out that these eggs are natur- 
ally on the brink of parthenogenetic development; in 
fact, if left to themselves they usually begin to 
segment spontaneously, and the effect of the addition 
of the various ions is only to hasten a naturally 
cecurring process. It perhaps asks too much, but 
one regrets that the experimental difficulties so far 
seem to have prevented any of the parthenogenetic 
animals from attaining adult life. 
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For the rest, one notices that Prof. Loeb derives his 
inspiration from internal sources, and that quotations 
from other authors and from the Archiv f. allge- 
meinen Physiologie occupy but a small place. What, 
however, is more natural, if an author has sufficient 
new and interesting material to draw upon, than to 
confine himself to his own observations 7 
been said to convey our impression that the two 
volumes now under review well repay careful con- 
sideration, and that the facts recorded therein mark 
«i important advance in our knowledge of general 
physiology. 


(NOUR TOON SISUEILIES 

Civil Engineering: A Text-book for a Short Course. 

By Lieut.-Col. G. J. Fiebeger, U.S. Army. Pp. 

xili+573. (New York: Wiley and Sons; London: 

Chapman and Hall, Ltd.) Price 21s. net. 
Tins text-book on civil engineering is especially 
intended for the use of cadets of the U.S. Military 
Academy, whose duties later are often those of a 
civil engineer. A short course on this subject is 
therefore provided, and this work is evidently based 
on the author's lectures at West Point. It is natural 
{> expect that in these circumstanecs the  treat- 
ment of the theory of structures will be that of the 
engineer rather than of the pure mathematician, and 
that it will be of the simplest possible character. It 
is therefore disappointing to find that this section is 
treated in an almost purely academic way involving 
much chasing of x, with little or no appeal to 
physical ideas. This is well illustrated by chapters 
iv. and v., mainly on the deflections of beams under 
various conditions of loading and fixing, a section 
of forty-nine pages, involving one hundred and ninety- 
three numbered equations, with little or no indication 
of their physical meaning. A semi-graphical treat- 
ment would have been far preferable for military 
cadets studying this subject with a view to practical 
applications, and this remark applies to other parts of 
the book ; thus we should imagine that a student, after 
reading chapter iii., on the flexure and bending of 
beams, would have considerable difficulty in calcu- 
lating the moment of resistance of a section such as 
a bridge rail, a perfectly easy problem by a semi- 
graphical method and one likely to require solution by 
an officer who ‘tin an isolated station finds himself 
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examination leads one to conclude that the English 
edition is a very abridged form of the French, and 
the illustrations, which number fifty-four in the latter 
volume, only total nine in the translation. It is 
clear, therefore, that the two volumes are very 
different from each other, although one is supposed 
to be a ‘‘ translation ’’ of the other, since nothing is 
said to the contrary. 

Apart from the above mentioned differences the 


| English translation is well done, and will be found 


very interesting reading. The greater portion of the 
book is devoted to the effects of lightning flashes, 
and a Jarge number of examples are described. Thus 
we have the effects on mankind, animals, trees, 
plants, metals, objects, and houses. Many instances 
are narrated of the vagaries of fireballs, and two 
chapters are devoted to atmospheric electricity and 
storm-clouds, and the flash and the sound. 


Photography for the Press. By the editor of The 
Photogram. Second edition. Revised and very 
largely rewritten. (London: Dawbarn and Ward, 
Ltd., 1905.) Price 1s. net. Cloth, 2s. net: 

THis very complete and practical book contains hints 

to the photographer who wishes to make use of his 

pictures for press purposes. The editors acknowledge 
that this is a new departure in photographic literature, 
but the facet that the present edition is the second 
indicates that a want has been supplied. So large 
is the number of illustrated journals, books, &c., at 

(he present time, and they are still on the inerease 

and likely to become much more numerous, that time 

and possibly disappointments will be saved to the 


, photographer if he becomes acquainted with many 


of the hints included in the present issue. In addi- 


' tion to some general remarks about the relation of 


called upon to act as an engineer and constructor of | 


” 


buildings, roads, and bridges,’’ with possibly a 
miscellaneous collection of materials. 

In the purely descriptive part of the book the 
author is much happier, and a great deal of valuable 
information is contained in this section. Through- 
out the book the author is somewhat free with his 
terms; thus his use of the word molecule leads him 
to the statement that ‘‘the unit shearing stresses on 
the vertical and horizontal faces of the elementary 
melecule are equal,’’ while other terms, such as 
“curve of mean fiber’? and ‘‘ spontaneous axis,” 
might be amended with advantage. lB Wa (Cy 


Thunder and Lightning. By Camille Flammarion. 
Translated by Walter Mostyn. Pp. 281. (London: 
Chatto and Windus, 1905.) Price 6s. net. 

Tris book contains no translator’s preface, so one 

is apt to believe that it is a translation of M. Flam- 

marion’s ‘Les Phénoménes de Ia Youdre.” A 

ecmparison of the two volumes shows that the titles 


of the chapters in each are identical, with the excep- | 


tion of two chapters of the French work which are 
merged into one in the translation. <A closer 
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the editor and publisher to the photographer, prac- 
tical field and workshop methods are also discussed. 
Interesting and valuable information on the copy- 
right union, copyright law, permits to photograph, 
&c., are next taken up, and lastly there are lists 
ot agents for press photograms, publishers of picture 
post-cards, and the principal illustrated periodicals 
with all up-to-date information, such as class of print 
preferred, size of page, date and time to which 
originals are usually received for current issue, &e. 

From the above it will be gathered that the book 
is intended to serve a very practical purpose, and the 
editors have produced a bools that will be serviceable 
to many photographers. 


How to Know the Starry Heavens. By Edward 
Irving. Pp. xvi+313. (London: T. Fisher Unwin, 
igo5.) Price Ss. 6d. net. 

Tuis volume is, avowedly, not so much a text-book 

for astronomical students as ‘‘ an invitation to read 

text-books on the subject,’’ but while it contains a 

large amount of real information, we fear that the 

matrix is so bulky that the reader to whom the book 
is intended to appeal willfind great difficulty in dis- 
covering and assimilating the real facts. After dis- 
cussing the apparent motions of the heavenly bodies 
and the rival theories concerning them, the reader 
is conveyed towards @ Centauri in ‘‘The Chariot 
of Imagination ’’ in order to gain some idea of the 
cosmological insignificance of the earth and to view 
more closely the sun and his system. Then the author 
attempts to instil a conerete idea of the dimensions of 
the visible universe. To this end he gives about 
twenty different illustrations, each one under a promi- 

nent subtitle such as ‘‘ A Pile of Blood Dises ”’ or ‘* A 

Spider’s Web,” the whole occupying about fourteen 

pages. Succeeding chapters deal with other astro- 

nomical subjects in a popular manner and with more 
or less convincing illustrations, 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither cau he undertake 
to return, or to correspond with the writers of, rejected 


manuscripts intended for this or any othcr part of NATURE. | 


No nottce is taken of anonymous communications. ] 


Magnetic Storms and Aurore. 


Tue observations of your correspondents Mr. 
A. Earp and Mr. R. Langton Cole, published in NATURE 
of November 23 (pp. 79-80), remind me that an aurora was 
also visible here (Cape Breton Island, Nova Scotia) on 
November 15 about 6 p.m., Halifax time. 

Althongh only faintly visible on account of the twilight 
und the condition of the sky, the aurora was evidently of 
considerable intensity, throwing up streamers to the zenith. 

1 looked out again at 7 p.m., but could detect no signs 
of anroral activity then. Occasional watch was kept upon 
the northern sky during the rest of the night in hopes of 
a recurrence, but nothing further was seen. 

ALEXANDER GRaAWAM BELL. 

Beinn Bhreagh, near Baddeck, Nova Scotia, 

December 9. 


Witn reference to a letter from Dr. Chree in Nature 
of November 30 (p. 101) upon the magnetic storm of 
November 15, it may perhaps be of interest to mention 
that, according to a notice in the newspaper Finmarken, 
the aurora of that day in Vardo (lat. 70° 22') was by 
far the thost splendid seen there for many years. [t is 
described as bright red all over, and, when most vivid, 
forming a belt over the whole sky from south-west to 
north-east. At last, about 11 p.m., the light gathered in 
the southern sky, making the impression of a huge fire 
some forty kilometres away. 

Here in Christiania the sky was overcast, except a low 
horizontal stripe in the north-west, where the vivid 
greenish fight was moving to and fro about 7 p.m. 

H. GEDMUYDEN. 

University Observatory, Christiania, December 16. 


The Origin of Variations in Animals and Piants. 


Havinc found much ambiguity in discussions of this 
subject, I have tried to formulate briefly the probable facts, 
as they appear to mie. 

(1) in the beginning, the germ-plasm was not separated 
from the somato-plasm, and hence it is assumed that 
““ acquired characters '’ were inherited, and, we must sup- 
pose, still are by the protozoa. It seems probable, how- 
ever, that the obvious effects of the environment were not 
permanent, but were recovered from in a few generations 
of cells or individuals, much as they are frequently re- 
covered from in the metazoa during the life of a single 
individual. When they were too severe, they probably 
resulted in the death of the affected individuals or strains. 
{n other words, there has been no regular “ inheritance 
of acquired characters’’ among the protozoa any more 
than among the metazoa. 

On the other hand, it seems reasonable to suppose that 
there were other more subtle effects, which in various slight 
ways changed the molecular arrangements or composition 
of the plasm, and effects so produced would be permanent 
until further changes of a similar nature took place. 

The extraordinary permanence of type of protozoan and 
protophytan species, both in time and space, compels us 
to discard the idea that they are easily modified by external 
or any other conditions; while their marvellous diversity 
shows that thev are capable of extraordinary modification. 
What causes the molecular changes (presumably nobody 
denies that they take place) is not apparent to us, partly 
because the phenomena must be very difficult (or 
impossible?) to demonstrate, and partly, perhaps, because 
they have been overlooked, all attention having been given 
to the obvious but less significant changes. Recent physical 
science has made us familiar with all sorts of subtle in- 
fluences, and we do not know how any of them might 
affect the complex molecule of a living creature.  Sub- 
stances which hitherto behaved in a perfectly well 
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known manner have given us surprises when we placed 
them in the presence of something new. So it may well 
be with the living molecule, and what we call “* great 
changes in environment ’’ may he nothing at all to it, com- 
pared with subtle intluences which entirely escape our 
observation. 

(2) In the first place, the molecular changes may have 
been good, bad, or indifferent (as tested by the prosperity 
of the creatures); but very soon selection would get in 
its work, and those types of plasm which responded in 
certain ways to the more usual influences would be per- 
petuated. Hence it would presently be found that 
variations were no longer indefinite, but were in certain 
prevalent directions—as they assuredly are. 

(3) The fact that protoplasm shows such very definit= 
tendencies low down in the scale of life (so that the 
hydrozoa, for example, seem wonderfully prophetic of sub- 
sequent evolution) might be nsed as an argument that life 
did not uriginate upon this earth, but came here with a 
long history already behind it. 

(4) In the metazoa the matter is immensely complicated, 
because we have in each individual not one, but a large 
number of more or less independent variables. Neverthe- 
less, I cannot doubt that the germinal elements are, as i 
have supposed in the protozoa, caused to vary (and nobody 
disputes the variation) by external influences; yet, from 
the selection and evolution of ages, their reactions have 
become so definite that we cannot see in them anything 
but ** the nature of the beast.”’ 

(s) Since those germs would be selected (through their 
somata) which reacted in such a way as to produce the 
most favourable variations, it becomes easy to see why 
certain kinds of variation may be carried beyond the point 
of maximum utility. They are like habits, which may be 
formed in response to certain needs, but which afterwards 
become tyrannical, because the individual has acquired the 
property of responding to particular stimuli, and cannot 
stop when the stimuli become more numerous, or the effects 
accumulate unpleasantly. 

(6) The fact that certain genera (e.g. Rubus, Aster, 
Agriolimax) are extremely prolific in species in some 
regions, and very little so in others, seems to show that 
some external influences have been at work in the former 
case and not in the latter. We may also direct attention 
to the effects of changed conditions in producing variability 
(e.g. in Hehx nemoralis), and to the evolution of similar 
types in different regions. 

(7) It may well be that the appearance of characters in 
the soma does not always or often follow in the generation 
after the germ is affected (cf. NaTuRE, February 16, p. 366). 

JT. D. A. CockeERELt. 

Boulder, Colorado, U.S.A., December 1. 


An Acoustical Method for the Demonstration of the 
Magnetism of Liquids. 


Oxe end of a glass tnbe, about 5 mm. internal diameter 
and 1 mm. thick, is heated in a blowpipe flame until the 
molten end contracts to a round nozzle, leaving a small 
aperture of less than half a millimetre at the middle. 
The other end of this tube is connected by a caoutchouc 
tubing to an air-bag of considerable capacity, which is 
pressed by a constant weight. The nozzle is wet with 
a drop of liquid. By opening the cock of the air-bag, the 
air escapes through the nozzle and produces a clear musical 
sound, the pitch of which depends upon the dimensions of 
the nozzle as well as the quantity and the nature of the 
liquid; it varies also with the pressure of the air inside 
and the inclination of the tube to the vertical. 

If the nozzle, wet with a magnetic liquid, be brought 
close to the conical pole-piece of a strong Faraday’s electro- 
magnet and the field excited, the pitch of the sound changes 
more or less according as the magnetic susceptibility of 
the liqnid and the gradient of the field is greater or less. 
With concentrated solution of ferric chloride or manganese 
chloride, a change amounting to an interval of a third is 
easily obtained. 

The details have been published in the Proceedings of 
the Tokio Physico-mathematical Society, vol. ii., No. 26. 

T. TeRapa. 

Science College, Imperial University, Tokio, November 5. 
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THE PANAMA CANAL. 


N the issue of August 24 a review was given of 
General Abbot's book on ‘ Problems of the 
Panama Canal,’’ published this year; and in this 
book the construction of a canal with locks across the 
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Fia, r— ‘Lhe Culebra Cur, Panama Canal looking North. 


Isthmus of Panama, in preference to a_ sea-level 
canal, was strongly insisted upon. The October 
number, however, of the National Geogvaphic 
Magasine, published in Washington, contains an 


article on “ The Panama Canal,” 
by Rear-Admiral Colby M. Chester, 
U.S.N., in which the advantages 
of a sea-level canal are quite as 
urgently advocated. Accordingly, 
the only points which have hitherto 
been definitely settled by the United 
States Government assuming the re- 
sponsibility for the construction of 
the canal, are the final selection of 
the Panama route for the inter- 
occanie canal and the conscquent 
abandonment of the rival Nicar- 
agua scheme, and the certainty of 
adequate funds being available for 
the completion of the Pimama 
Canal, the want of eapital having 
proved the most serious obstacle to 


the progress of the works when 
under the control of a private 
French company. 

There are undoubtedly several 


difficulties connected with this en- 
terprise which have still to be over- 
come, such as scarcity of labour and 
unsanitary conditions in a pro- 
verbially unhealthy tropical climate ; 
the vast amount of excavation that 
has to be accomplished in cutting 
through the high centraj ridge con- 
stituting the divide between the \tlantic and Pacific 
watersheds (Fig. 1), composed in the higher portions 
of treacherous strata exposed to an exceptionally heavy 
rainfall; and the control of the great torrential floods 
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of the river Chagres cutting in several places across 
the line adopted for the canal, which follows the 
valley of the river along the Atlantic slope. These 
impediments, however, in course of time, by the help 
of ample funds, the progress of sanitary sciencc, the 
great improvements effected in excavating and dredg- 
ing plant (Fig. 2), and the increased 
experience gained in the construc- 
tion of reservoir dams, should not 
prove insurmountable. In_ reality, 
the question which at the present 
time demands a definite and early 
decision is whether the canal is to 
be constructed with a summit-level 
a considerable height above sea- 
level, to be reached by means of 
locks on each slope, or is to be ex- 
cavated down to a sufficient depth 
to form a sea-level canal with only 
a regulating lock, 43 miles from 
the Pacific coast to Panama, to 
prevent the tidal rise in the Paeifie 
Ocean of 213 feet at springs creat- 
ing injurious currents into and out 
of the canal. 

When the Panama Canal scheme 
was started at Paris in 1879, M. de 
Lesseps insisted that it should be 


constructed at sea-level, like the 
Suez Canal; and the works were 
commenced in 1t8S1 on that basis, 


relying upon the cventual success of 
the carlicr work, without adcquate 


preliminary investigations, — and 
without duc consideration of the 
differences in the conditions of 
the two sites. In 1887 the unexpectedly large 
cost and slow progress of the works Iced the 


canal company to diminish considerably the amount of 
excavation by the introduction of locks, thereby effect- 


Photograph by HW P. Visdel, 


Fic. 2.—A Steam Shovel at work in the Culebra Cut, Panama Canal. 


ing a large reduction in the ultimate expenditure, and 
in the time required for the completion of the canal, 
as ean be readily appreciated by a reference to the 
fongitudinal section of the canal with locks (Fig. 3). 
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This is the principle upon which work on the canal 
since that time has been conducicd, with modifica- 
tions from time to time in the proposed summit-level ; 
it was followed, after the failure of the old company in 
I8S8, by the new company constituted in 1894, so 
far as their limited funds permitted; it was approved 
by the various French Commissions which reported 
on the canal; and it was adopted by the International 
Isthmian Canal Commission of 1899-1901, which sub- 
mitted to Congress the design shown by the accom- 
panying longitudinal section and plan. This design 
consists of a summit-level 213 miles long, with its 
water-level 82 to 90 feet above mean sea-level, reached 
from the sea-level portion of the canal on the Atlantic 
side, 16 4-5 miles long, by two adjoining locks at 
Bohio, and from the sea-level section on the Pacific 
side, about 8! miles long, by a lock at Miraflores 
arresting the tide and raising the water-level of the 
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construction of the Panama Canal,’’ in which a sea- 
level canal is recommended, thereby abandoning the 
proposals of all the engineers who had _ previously 
studied the question since 1888, and reverting to the 
original scheme of M. de Lesseps. This project con- 
sists of a canal with a bottom-width of 150 feet, 


a minimum depth of water of 35 feet, and 
twin tidal locks at Miraflores having an avail- 
able length of tooo feet and a width of 100 


feet; and it is estimated that this canal could be 
completed in ten or twelve years at a cost of 
230,500,000 dollars, the Chagres River being con- 
trolled by a dam at Gamboa, forming a lake from 
which the surplus waters would be discharged by a 
tunnel through the dividing ridge into another river- 
basin. The committee further urges that if a canal 
with locks should nevertheless be preferred, its 
should in no circumstances have its 


summit-level 
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Fic. 3.—Panama Canal. Scheme with Locks. 


Commission of 1299-1901. 


Yor or Canac 
CAanate 


30 


3g 


ao 


4s 


agi: 


Plan, Scale 1/60e,000. Longitudinal Section, Horizontal Scale 1/600,0c0, 


Vertical Scale 1/6,000. 


canal 30 feet above mean sea-level in a reach only | 


1; miles long, and two adjoining locks at the end of 
this reach connecting it with the summit-level (Fig. 3). 
For thirteen miles of the summit-level on the Atlantic 
side of the deep Culebra cutting, the canal would pass 
through a lake formed in the Chagres valley by a 
dam near Bohio, as shown on the plan, which would 
materially accelerate navigation along this part. In 
an article on ‘* Progress of the Panama Canal,”’ fol- 
lowing the one by Admiral Chester, to which the plan 
and section here reproduced are appended, it is 
stated that this design with locks is the only one “ on 
which the Canal Commission has as yet any authority 
to spend money.’’ 

The canal problem entered upon a new phase this 
year by the presentation last February of a report to 
the United States Isthmian Canal Commission by its 
Engineering Committee, which Admiral Chester 
terms ‘“‘the first definite engineering plans for the 
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water-level more than 60 feet above mean sea-level, 
and estimates that such a canal would cost 178,013,406 
dollars, and a canal with only a 30-feet summit-level 
194,213,406 dollars. The committee considered that a 
sea-level canal, which is free from the restriction im- 
posed by locks on the volume of traffic and size of 
ships passing through them, and could easily be en- 
larged and deepened to accommodate an increased 
traffic and larger vessels, would be well worth the 
additional cost, and that in view of the great pro- 
gress achieved in the rate of excavation, the period 
required for its construction would be moderate; and 
the opinion was expressed that though a canal with 
locks could be made which might subsequently be 
transformed into a sea-level canal, such a modifica- 
tion could only be effected at great inconvenience to 
navigation, and at an excessive cost. A scheme pro- 
posed by Mr. Bunau-Varilla with this latter object in 
view is described in the article on ‘ Progress of 
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the Panama Canal,’’ in which four locks on each 
slope would lead to a summit-level 130 feet above sea- 
level; and so by greatly reducing the excavation re- 
quired in the Culebra cutting, the designer considers 
that the eanal could be completed in four and a half 
years; and it 1s proposed that a very wide carthen 
dam should be formed at Bohio with materials 
dredged in excavating the canal, and conveyed through 
pipes to the site, thereby creating Lake Bohio, as 
shown on the plan, Another lake would be formed by 
a dam at Gamboa, outside the line of the canal; and 
this canal with locks is to be transformed into a sea- 
level canal, when required, entirely by dredging with- 
out impeding nuvigation, the dredgers being worked 
electrically by means of the water-power from the 
lake, the basin of which is to serve as a depositing 
ground for the dredged matcrials. 

Admiral Chester, as an old naval officer, is naturally 
in favour of « sea-level canal, and supports his view 
by numerous extracts from the report of the Engineer- 
ing Committee; whereas General Abbot, with his wide 
hydraulic experience, and the Internationa] Isthmian 

Canal Commission of 1899-1901 have advocated the 
construction of a canal with locks. In face of this 
conflict of opinion, it is natural that the United States 
Government referred the technical question last sum- 
mer to an }nternational Enginecring Advisory Board, 
which recently visited the site; but, according to some 
newspaper correspondents, the members of this com- 
mission returned to Washington with discouraging 
and discordant views, so that their approaching report 
to the President will be awaited with much interest. 

Undoubtedly, the conditions affecting the choice 
between a canal with locks and a sea-level canal have 
been modified by the United States Government hay- 
ing undertaken the construction of the canal, for the 
capital cost, which is a most important question for a 
private company, is of much less consequence to a 
Government, provided very material advantages, 
either as to facilities of navigation or a diminution in 
the expenses of maintenance, can be secured by a 
Jarger initial outlay; and, within certain limits, a 
prolongation of the period of construction is also of 
less vital importance. Too much stress, however, 
appears to have been laid in the report of the 
Engineering Committee of this year on the restriction 
offered by locks to navigation and increase in the size 
of ships, and too little account taken of the cost of 
enlarging a canal through an exceptionally deep cut- 
ting; and also probably much too sanguine a view 
is entertained of the period required for the large 

additional quantity of excavation necessitated by a 
sea-level canal, especially considering the uncertain- 
ties as to the supply of Jabour. 

The only restrictions to navigation caused by a 
canal with locks are the time occupied in passing 
through them, and the possibility of vessels being 
built larger than they could accommodate; but the 
loss of time can be considerably reduced by suitable 
arrangements for filling and emptying the locks, 
their capacity for traffic can be readily increased by 
duplicating them when required, and their dimen- 
sions would naturally be made at the outset, like the 
tidal locks at Miraflores, adequate for any probable 
increase in the size of the vessels. Moreover, in the 
design shown on the plan, a great portion, if not the 
whole, of the time expended in locking would be re- 
couped by the increased speed attained by vessels in 
traversing the thirteen miles of lake navigation. The 
advantage of facility of enlargement claimed for a 
sea-level canal really more rightly belongs to a canal 
with locks, provided the locks are constructed with 


due foresight of future requirements: for whereas the , 
portions of the canal from the Atlantic to Bohio, and | 
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from the Pacific to Miraflores, with a total length of 
255 miles, are the same in both schemes, owing to 
ths excavation already accomplished, as shown by 
shading on the longitudinal section, about 11 miles of 
the lake portion in the canal with locks are consider- 
ably lower than required for giving 35 feet draught 
of water; whilst the remaining 103} miles of the 
suminit-level of the canal with locks could be enlarged 
and deepened by $82 feet less depth of excavation 
throughout than would be necessary for the sea-level 
cial (Fig. 3). 

The only serious objection that has been raised 
against the design shown in the illustrations is that 
the proposed dam near Bohio would have to be 
carried down 42 feet Jower to reach a foundation of 
rock than was anticipated; but it seems almost in- 
credible that the commissions appointed during the 
period that the New Panama Company had control of 
the works, the special mission of which it was to deter- 
mine the feasibility and best means of completing the 
canal, should haye neglected such an important in- 
vestigation as the fotndations tor the Bohio dam. 
The statements that the Engineering Committee, in 
its report of this year, had presented the first definite 
plan for the construction of the canal, and that the 
American engincers had discovered a better site for a 
dam at Gamboa, which formed part of the original 
scheme, seem to indicate a bias against previous 
schemes, and a desire to appear to strike out a novel 
line. So far as information is at present available, 
and assuming that the Bohio dam can be executed as 
designed, it appears that a canal with locks would 
cost mich less, be much sooner completed, and 
weauld be much more easily and cheaply enlarged than 
a sea-level canal, and that the greater facilities for 
navigation which might possibly” be afforded by the 
larger scheme would, owing to the lake navigation 
offered by the other, be so insignificant as not to 
justify the additional cost, delays, and uncertainties 
the construction of a sea-level canal would entail. 


Since the above article was written, the Advisory 
Board of Engineers has by a majority of three re- 
commended the construction of a sea-level canal, 
three American and five foreigners voting in favour 
of it, and five Americans against, giving the prefer- 
ence to a canal with locks; but the report of the 
Board has not yet been published. 


PHE BIOMETRICS OF BRAIN-WEIGHTS. 


“ We are not endeavouring to discredit anthrspology, but to furnish such 
branches of it as anthropometry and craniology with new tools—a little 
sharp-edged to the uninitiated who handle them incautiously —but which 
will raise anthropometry and cranivlogy in the future into the category ot 
the more exact sciences” (Karl Pearson, Biometrika, vol. iil., p. 153) 


1904). 

“There is a mathematical science of statistics which must be learnt, and 
papers dealing numerically with anthropometric and cran‘ometric data 
which do not now apply this theary are simply outside the field of science " 
(Biometrika, vol. iil., p- 397; 1904). 


I T is not a raid, but a victorious invasion, that Prof. 

Karl Pearson and his school have made into the 
rculms of anthropology, with the result that all that 
part of it which deals with men in the mass becomes 
an annex of the mathematician. The invasion 
occurred at a most opportune time; great collections 
of data which had been accumulated by the anthro- 
pologist threatened to bury him, for he had neither 
the method nor the appliances for welding them into 
a composite whole. Especially was this the case with 
the endless measurements of brain-weights obtained 
most laboriously by the anatomist and pathologist; 
they urgently required an application of the ‘‘ mathe- 
matical science of statistics.’? Qence the series of 
articles which occupy the greater part of a number of 
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Biometrika! published a few months ago are par- 
ticularly welcome; they lay a foundation for an exact 
knowledge of this subject. 

For a hundred years and more anatomists have 
sought to establish a formula by which the mental 
ability of any individual could be predicted from an 
examination of the head or brain. The problem was 
found to be beset with difficulties and extremely com- 
plex. How was mental ability to be standardised and 
measured? Is the ability shown by any individual a 
fair and full manifestation of his endowment, or may 
it be presumed that much is latent and potential? 
Are all the nerve structures within the cranial cavity 
equally concerned in the manifestation of a simple 
mental process, or is the orgai? of the mind confined 
io a part or parts of the brain? At an early date it 
was discovered that the size of the mammalian brain 
depended to a considerable extent on the size of the 
body; age and sex, too, were found to influence its 
weight. The weight of the brain was found to vary 
widely from individual to individual without any 
evident relationship to mental ability, so that most 
scientific men came to share the opinion of the un- 
scientific, that neither the shape nor the size of the 
head, the volume or weight of the brain, could provide 
any but the most uncertain indication of mental 
status. Those who sought a key in the arrange- 
ment and complexity of the convolutions have not 
been more successful. Yet the belief that there is a 
close relationship between the relative size of the brain 
and degree of intelligence cannot be abandoned, for 
it is founded on a study of comparative anatomy. 
Amongst primates, for instance, it is found that those 
members which most nearly approach man in size and 
complexity of brain also most closely resemble him 
in their mental processes. It is probable, as suggested 
by Prof. Ray Lankester (NATURE, p. 624, April 26, 
igoo), that the increase in brain-weight is correlated 
with the substitution of voluntary or conscious for 
reflex, instinctive or automatic mental processes, or, 
in other words, the increase of brain-weight which is 
seen in the highest primates is the substratum of that 
mental quality which he has named ‘‘ edueability ’’; 
there is also the widespread belief that eminent men 
have relatively large heads. An examination of the 
heads of sixty distinguished men led Dr. Beddoe to 
the conclusion that ‘“‘ Intellectual distinction is 
generally the concomitant of largeness of brain, 
though there are numerous exceptions ’”’ (Journ. of 
the Anthropological Institute, p. 277, 1904). The 
method by which Dr. Beddoe sought to establish a 
correlationship between intelligence and skull capacity 
is regarded by Lewenz and Pearson as ‘“* quite 
fallacious. To begin with he selects a formula 
by guesswork—which is theoretically incorrect 
(Biometrika, p. 392, vol. iii, 1904). To sum up, 
anthropologists have not been able to establish, by 
the methods commonly in use, that there is any direct 
connection between the size of brain and special 
manifestations of human intelligence. 

Turning now to the biometricians, their conclusions 
have the advantage of being founded on extensive 
collections of data, and reached by methods which are 
mathematically sound. In the number of Biometrika 
cited at the commencement of this article, Dr. Ray- 
mond Pearl gives the results of a biometrical analysis 
of 2100 adult male and 1034 adult female brain- 
weights, belonging to five races, Swedish, Bavarian, 
Hessian, Bohemian, and English. Although the 

1 Biometrika, vol. iv., parts i. ii., June, 1905, (1) “* Variation and Corre- 
Jation in| Brain-weight,” by Dr. Raymond Pearl (with twenty-three 
diagrams in the text); (2) *’ A Study of the Relations of the Brain to the 
Size of the Head,” by Dr. Reginald J. Gladstone (with plates ii, iii., and 
five figures in the text); (3) ‘‘On the Riometric Constants of English 


Brain-weights,"" by Mr J. klakeman, assisted by Miss Alice Lee and 
Prof. Karl Pearson, F.R.S. (with six figures in the tex(). 
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matter was only a side-issue in his investigation, he 
sums up his conelusion as to the correlationship 
between brain-weight and intelligence thus :—‘t There 
is no evidence that brain-weight is sensibly correlated 
with intellectual ability. The limits of this correlation 
have been shown to be not closer than o and +0'6."" 
Here are the conclusions of other biometricians :— 
‘“There is no marked correlation between skull 
capacity and intellectual power’? (Dr. Alice Lec). 
“We find the correlation sensible but so small that 
it is impossible to base any prediction from the size 
of the head as to general intelligence ’’ (Lee, Lewenz, 
and Pearson, quoted from Biometrika, p. 392, Vol. lii., 
1904). There are certain circumstances, too, which 
must be taken into account. From about the age of 
twenty onwards the weight of the brain gradually 
decreases, a diminution which is not, as a rule, 
accompanied by a decrease of intelligence. Nor docs 
the mean brain-weight of a race correspond to the 
mean intelligence of that race. Of the five races in- 
vestigated by biometricians, the English have the 
smallest mean brain-weight. The mean of the adult 
Englishman is 27 grams less than the Bavarian mean, 
57 grams less than the Hessian mean, 65 grams less 
than the Swedish mean, and 120 grams less than the 
Bohemian mean. ‘*' The order of racial average 
brain-weight is very far from the order of average 
racial intelligence. Nor is the order bettered if we 
allow in any manner for stature ’’ (Blakeman). On 
the data at present available, one must come to the 
conclusion, apparently anomalous, that a big brain, so 
far as the manifestation of intelligence is concerned, 
has very little if any advantage over a small brain. 
The explanation of that anomaly lies with the experi- 
mental physiologist and psychologist. Meanwhile it 
is well to remember that under the title of brain- 
weight is grouped a complex of organs which are 
diverse in structure and in function. 

If there is so little correspondence between brain- 
weight and brain-function the apparent preponderance 
of the man’s over the woman’s brain in weight and 
size loses much of its significance. It is now possible, 
thanks to the labours of the biometricians, to speak 
with a degree of accuracy and assurance as to the 
extent of that preponderance. The sexual difference 
in mean brain-weight is least among the English; 
the preponderance of the male in England is 100 
grams (Pearson, from combined data) or 103 grams 
(Blakeman, from Gladstone’s data); in Hesse 132 
grams, in Bavaria 142 grams, in Bohemia 144 grams, 
in Sweden 147 grams, and in France 181 grams. In 
round numbers, the male preponderance is from 8 per 
cent. to 13 per cent. Amongst gorillas the male 
preponderance is 17 per cent., amongst orangs 13 per 
cent., amongst chimpanzees 6 per cent., and amongst 
gibbons 8 per cent., so that the human sexual differ- 
entiation is approximately an average amount for a 
higher primate. How far is the male preponderance 
due to greater body size? The conclusions reached 
by biometricians are the following :—‘* Differences 
in stature and age account for less than one-third of 
the observed sex-difference in brain-weight ’’? (Ray- 
mond Tearl). ‘‘On the whole, as far as present 
evidence goes, we can safely conclude that there is 
no sensible relative difference in the brain-weights 
of man and woman, the absolute differences observed 
are quite compatible with the differences which result 
from the relative sizes of the two sexes... . While 
our results thus apparently contradict those of Pearl 
on p. 51 of this Journal (Biometrika, vol. iv., 1905) 
the contradiction is only on the surface, for we have 
been able to use a far more complete system of 
physical measurements ’’ (Blakeman, Lee, and Pear- 
son). Yet if the writer has rightly grasped the 
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methods used, the difference between the results is 
due to the fact that in his calculations Pearl took 
into cunsideration merely age and stature, while the 
second group of workers added a third, namely, the 
diametrical product—a quantity which roughly repre- 
sents the size of the head. To the writer, who is a 
professed anatomist but not an expert mathematician, 
it seems that one must infer from these results that 
nearly two-thirds of the preponderance of the male 
brain is correlated with the greater size of the male 
head, while less than one-third is correlated with the 
greater size of the male body, using stature as a 
criterion of size. Clearly, if the writer’s interpret- 
ation is correct, the cause of the relatively greater 
weight of the male brain is still to seek, for it will 
be readily granted that a greater brain must be corre- 
lated with a greater size of skull. The writer is 
prepared to believe that the relatively greater weight 
of the male brain is not only corrclated with, but 
actually dependent on, the physically greater develop- 
ment of the male body, for amongst the various 
gencra of anthropoids the sexual difference in brain- 
weight corresponds very closely to the sexual differ- 
entiation in body size. 

To what extent, then, is the weight or size of the 
brain influenced by the bull of the body as measured 
by stature or weight? Broca was of opinion that 
each addition of to em. to the stature was accom- 
panied by an addition of 5 grams to the weight of 
the brain; Marshall estimated the amount at 2.4 
grams.’ ‘In the Swedish males, an increase of 
io em. in stature connotes an increase in brain-weight 
of 28.59 grams’? (Raymond Pearl); the correspond- 
ing amount in English males is estimated by Blake- 
man at 38.69 grams. Dr. Pearl states that the 
addition of 16.5 kilos. to the body-weight has the same 
connotation as the addition of to cm. to stature. In 
biometrical terms, the regression is linear. Such is 
the conclusion which must be drawn from the human 
data at present available; but one may legitimately 
infer from the limited data provided by comparative 
anatomists * that it will ultimately be found that equal 
additions to the bulk of the body are attended, not by 
equal increments to the brain-weight, but that each 
successive addition to the body-weight is attended by 
a_ relatively smaller increase in the brain-weight. 
Manouvrier found that in passing from small to 
medium-sized dogs the addition of each kilogram to 
the body-weight was attended by the addition of 2.5 
grams to the brain-weight; the increment in passing 
from medium-sized to large dogs 1-7 grams, and from 
large to very large dogs 0.7 gram. Marshall con- 
cluded from Boyd’s data that a somewhat similar 
relationship exists between the body- and brain-weight 
in man. Gladstone has arranged measurements 
made on the heads of 363 Englishmen, belonging to 
all classes, in four groups, according to stature, and 
has given the mean diametrical product for each 
group. The diametrical product, as Mr. Blakeman 
demonstrates, gives only an approximate indication 
of the weight of the brain; but, allowing for that, it 
is still remarkable that the addition to the diametrical 
product steadily decreases as one passes from the lower 
to the higher stature groups. There is also direct 
evidence in favour of this opinion. Levi has demon- 
strated that the only cells in the body which show a 
marked correlation in size with the bulk of the animal 
are the ganglion nerve cells; but the relationship is 
such that we must inler that every further increment 
to the body-weight is attended by a diminished addi- 


1 See Keith, ‘‘The Growth of Brain in Man and Monkeys" (Jow* 
Anat, and Physia., vol. xxix , p. 288. 1895). 

_7 Eugen Dubois, ‘‘ Ueber die Abhingigkeit des Hirngewichtes von der 
Korpergrdsse bei den Siugethieren" (lochir £ Anthrop . Bd. xxv, 
sev also Keith, Zoc. ct.) 
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tion to the size of the nerve cells. If the cercbral 
nerve mass is regarded as the governing system of 
the body, then one would not expect that each addition 
to the body-weight would be attended by the same 
increment to the brain-weight any more than every 
subsequent million added to the population of a 
country requires an equal addition to its administrative 
service. 

That there is a diminution in brain-weight in old 
age has been accepted as a truth for many years, but 
until now the rate of the diminution, the periods of 
life at which it occurs, and its exact amount have 
been undetermined. Pearl found that ‘‘ after the age 
15-20 there is a steady though very gradual diminu- 
tion in the weight of the brain with advancing age. 

In the Swedish males, an increase of ten vears 
in age connotes a decrease of 19-39 grams in the 
brain-weight.’? In English males, from the data 
provided by Gladstone, Blakeman found that the brain 
lost 21-97 grams each decade. Not only does the 
brain decrease in weight, but the head shrinks in all 
its diameters—at least in our English ‘‘ general 
hospital population.’ The head shrinks more in 
height than in length or breadth; the writer has 
observed that the skull of the cat and the gibbon 
shrinks in its vertical diameter as the animal becomes 
aged. 

The brain reaches its maximum weight at a re- 
markably early period. Boyd, Vierordt, Marchand, 
Ziehen, and Gladstone found that the heaviest brain- 
weights occur between the ages of fifteen and twenty, 
but their conclusions rest on a narrow and uncertain 
basis; there is a remarkable dearth of observation on 
the weight of the human brain between the fifteenth 
and twenty-fifth years. During that period the body 
is increasing in size; Powys found that the maximum 
stature occurred early in the twenty-eighth year 
(Biometrika, vol. i.); since there is a correlationship 
between brain- and body-weight, there ought, there- 
fore, to be an increase in the size of the brain so 
long as the body continues to grow. Clearly Blake- 
man and his collaborators, when they exclude all 
subjects under the age of twenty-four, are inclined 
to believe that the brain reaches its prime at a later 
period than the material at their disposal showed. 
They conclude that, so far as the weight of the body 
organs is concerned, there is apparently not a 
period, but only an imstant of prime. Not more sur- 
prising is the result that the brain shrinkage is 
gradual; one would have expected a more rapid de- 
crease alter the ages at which Huxley proposed man 
should be pole-axed and Osler suggested the appli- 
cation of chloroform. 

Much of the labour of the Pearsonian school was 
undertaken with the view of obtaining a method by 
which the size or weight of brain could be calculated 
with a sufficient degree of accuracy in the living sub- 
ject. With that end in view, they have worked out 
on the data provided by Gladstone the correlationship 
of brain-weight with eight physical characters of the 
body, and found that the circumference of the head 
and the diametrical product (obtained by multiplying 
the length, breadth, and height diameters of the head) 
were those which were most closely correlated with 
brain-weight. Their prediction formula (multiple 
regression equations) are founded on the diametrical 
product and circumference, with deductions or addi- 
tions for stature and age. These formula are applied 
to the head of Jeremy Bentham, to a skull reputed 
to be Dante's. and to ‘‘ one of ourselves, P.”? The 
reputed Dante is found to have a probable brain- 
weight which is 80 to 90 grams below the mean of 
the English ‘ general hospital population’? (1328 
grams); Bentham, a brain which was only a few 
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grams above the English mean; while ‘‘ P’s ee | 
weight is essentially mediocre.’’ By the use of these 

formule the brain-weight can be predicted in the | 
living with a probable error of 50 grams. ‘* Nothing 

better can probably be achieved by introducing further 

external characters, or by considering regression as 

curved instead of plane.’’ 

Looking widely at the labours of the biometricians 
on human brain-weights, they appear to the writer, 
who views them as an anatomist rather than a mathe- 
matictan, to have accomplished three things :—They 
have fixed accurately the mean brain-weights for five 
subraces of Europeans, and shown that mean brain- 
weight is a racial character; they have estimated hy 
a definite standard the degree to which the brain 
varies in size and weight according to the individual, 
the sex, and the race; they have worked out the | 
extent to which various features of the head and 
hody are correlated with the weight of brain, and 
expressed them in definite and permanent terms. 
They have laid a sound foundation for future | 
statistical work on this subject, and yet, even at the 
risk of appearing ungracious, it is the writer’s opinion 
that the full explanation of the relationship which 
exists between intelligence, brain-weight, and other 
characters is more likely to be discovered by those 
who investigate the individual than by those who 
study the mass. 


THE HEAD-HUNTERS OF BORNEO. \ 


\ TITHOUT making any pretence to being scien- 

tific, this plain and unvarnished, but emin- 
ently readable, narrative of a lady’s experiences 
among the natives of some of the more remote 


Fic. 1.—Head-hunters at Kaningan. From ‘‘ Everyday Life among the 


ead-bunters.”’ 


districts of the interior of Borneo contains a large 
amount of interesting information with regard to the 


LY AI AOD SIE 


customs and mode of life of both Dyaks and the less 


ase Everyday Life among the Head-hunters ; and other Experiences from 
East to West." By Dorothy Cator. Pp. xiv+2re; illustrated. (London: 
Longmans, Green and Co., 1905.) Price ss. net. 
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well known Muruts. Mrs. Cator, it appears, accom- 
panied her husband on his official trips into the interior 
of that wonderful island, and during these underwent 
experiences and faced difficulties such as few ladies 


Fic. 2.—Head-bunting Chief and his wife with the bamboo water-cans they 
always use. From ‘t Everyday Life among the Head-hunters.” 


would care to repeat, and which afford incontestable 
testimony as to her pluck and resolution. Among 
these experiences it will suffice to refer to the account 
of her sleeping with her husband in a large shed in 
company with a long row of savage head-hunters who 
had never before beheld a white woman, or, for that 
matter, a white man. 

!t is, indeed, the portion dealing with the Muruts, 
or head-hunters, of the interior that forms by far the 
most interesting section of Mrs. Cator’s volume, and 
the one which will appeal most strongly to ethno- 
logists. The Muruts, according to the author, are a 
dark race compared to other races of the interior, 
and have certain customs pecultar to themselves, the 
preparation of a specially deadly form of the celebrated 
upas poison being one of their attributes. Although 
the Dyaks, except where under strict European con- 
trol, are enthusiastic head-huntcrs, they preserve only 
the scalp and hair of their victims, scalp after scalp 
being added to their krisses with great pride. The 
Muruts, on the other hand, carry off and preserve the 
whole head as a proof of their prowess, their houses 
being frequently decorated with these ghastly trophies, 
which the author saw on more than one occasion 
suspended above her slceping-place. ‘‘ But there is 
nothing revolting in their head-hunting,” writes Mrs. 
Cator; ‘they fight fairly. It is their chanee of 
winning renown and showing what they are made of. 
The only low part of it is that a woman's head, owing 
to her longer hair, is prized even higher than that 
of a man; but the whole thing is a thrilling game to 
them, full of excitement and danger. There is 
nothing unfair in their warfare; both sides are doing 
the same, and man after man wins his spurs in feats 
of pluck and daring.”’ 

Despite the truculent character of their head-hunting 
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forays, the Muruts, when not thus engaged, struck 
the author as being exceedingly gentle and extra- 
ordinarily peaceful in their home life, so much so, 
indeed, that during the whole of her sojourn among 
them not a single ‘family jar’’ was witnessed. 
Although, like most Malays (in the wider sense of 
that term), the Muruts are somewhat indolent in their 
nature, yet they collect considerable quantities of 
eamphor, and grow such agricultural and garden 
produce as is required for all their wants, inclusive 
of material for clothes, while they are accomplished 
hunters and fishermen. 

We have directed special attention to the aecount 
of the Muruts, as being the most interesting in the 
volume; but all the chapters, including those relating 
to the west coast of Africa, are well worthy of perusal, 
and the book may be heartily commended to all our 
readers. RE, Ip 


REPORT OF THE GEOLOGICAL SURVEY. 


Wwe are glad to weleome the annual report of the 
director of the Geological Survey upon the 
work carried on by his stafi and himself during the 
year 1904. It gives not only an account of the areas 
surveyed and the maps issued, but affords an insight 
into the new methods of researeh rendered possible 
and necessary by the advance of scientific knowledge. 
It is clear that, although maps showing the distribu- 
tion of the rocks over the whole of the British Isles 
have been published, the survey is by no means com- 
plete, nor do we see that it ean ever be considered as 
complete until all the resources of scientific investi- 
gation can be pronounced to be at an end. With 
regard to the maps themselves, much of the earlier 
work was put upon maps published as far back as 
1819. Chemistry and physics, the appliances at the 
disposal of the petrologist, and the knowledge acquired 
by the palzontologist are all advancing with rapid 
strides, and we see on reading such a work as the 
annual report of the director of the Geological Survey 
how they are all brought to bear upon the economically 
important questions of identification of strata and 
utilisation of the resources buried in the earth. 

One cannot often walls over the ground and detect 
at once what is of value in it, but a knowledge of the 
association of minerals may tell one that a certain 
vein may lead to a metalliferous lode. Hard earned 
experience and a well trained eye recognise a band 
of rock containing certain varieties of plants or 
animals. It may be itself of no use commercially, 
but yet be of the greatest value economieally if it has 
been ascertained that it oceurs in constant relation 
to some other stratum which is of value. Thus we find 
on p. 5 of the summary that ‘the search for coal 
beneath the Triassic rocks of the Midlands which 
has been going on for many years and is likely to 
continue, has brought into great prominence the 
Importanee of an accurate knowledge of the sub- 
divisions of the upper unproductive measures *; and 
again, p. 11, ‘* A seam of coking coal has been worked 
to the south-east of Alton. The depth and other 
details have not yet been ascertained, but fossils, 
similar to those got by Mr. Wedd in the briekpits at 
Bullbridge, \mbergate, have been obtained from the 
tip heap, and it is hoped that their distinctive 
character may enable this seam to be traced over a 
considerable area.’’ 

When we bear in mind that the discovery of one 
good seam of coal would probably repay the country 
the cost of maintaining the survey for many years, 

1 “Summary of Progress of the Geological Survey of the United 


Kingdom and Museum of Practical Geology for 1904." (London: Printed 
for H.M. Stationery Office by Wyman and Sons.) Price rs. 
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let us hope that it will be one of the last institutions 
affected by any policy of retrenchment. 

The first objeet in founding the survey, and the 
school and museum then wisely connected with it, 
was the promotion of scientific research with a direct 
aim at economie and practieal results, and every 
page of the report before us tells how admirably 
this object is being earried out. The surveyors note 
the oceurrenee and character of the various building 
materials met with—the stone, brick, and cement pro- 
duced in various localities; they record where road 
metal may be procured and discuss the sources of 
water supply, a subject which, having regard to its 
importance, might well have a strong staff told off 
for its investigation. 

We find in the text or in an appendix useful analyses 
of various rocks and minerals, descriptions of methods 
of dressing ores, and a discussion of the conditions 
whieh affect the seareh for coal-bearing strata which 
are covercd over by immense deposits of later date 
and irregular oceurrenee. 

It is clear that no one can tell beforehand what 
will be directly productive of economie results in such 
investigations as lie before the geologist, and the 
country demands the encouragement of scientific re- 
seareh and the pursuit of knowledge even where no 
one could foresce any practical results. We find that 
the survey does take cognisance of the physical geo- 
graphy of each district examined, its aneient lines of 
drainage, its raised beaches, and also investigates 
many difficult questions of chemical, thermal, and 
mechanical metamorphism, and the petrology and 
palzontology of roeks not obviously productive of any- 
thing of commercial value. The treatment of all these 
questions ts arranged first of all geographically, so 
that anyone may turn to the description of his own 
district, and then stratigraphically, and the names of 
those who are responsible for the different statements 
are given in the margin. When we realise that this 
is the report of one year’s work, we may look forward 
to the development of the summary into valuable 
treatises of great practical and scientific value. 


NOTES. 
AT a meeting of the Rontgen Society on Thursday next, 
January 4, Prof. F. Soddy will deliver the presidential 
address upon ‘‘ The Present Position of Radio-activity.” 


Tue death is announced of Mr. F. W. Burbidge, curator 
of the botanical gardens of Trinity College, Dublin. From 
a short obituary notice in Wednesday’s Times we learn 
that Mr. Burbidge was born in Leicestershire in 1847, 
and, after studying horticulture at Chiswick and at Kew, 
afterwards combined a good deal of experience as a prac- 
tical gardener with some adventurous journeys to Borneo 
and the last Indies as a collector of birds and orchids. 
Ife was appointed in 1879 to be the curator of the gardens 
at Lansdowne Road, Dublin, which belong to the Board 
of Trinity College, and are attached to the scientific side 
of the college. Ile filled his office with distinguished 
success, and made many important contributions to the 
literature of his subject, on which he was a recognised 
authority. He was a member of the Royal Dublin Society 
and of the Royal Horticultural Society, and in 188q the 
University of Dublin conferred upon him the degree of 
Master of Arts, honoris causa. In addition to many 
articles in periodicals, Mr. Burbidge was the author of 
several books upon horticultural subjects. 


AT a recent meeting of the Wellington Philosophica! 
Society, as reported in the Wellington Evening News of 
November 4, an important discussion took place with re- 
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gard to the alleged sheep-killing habit of the New Zealand 
kea parrot. As is well known, this bird is commonly re- 
ported to cause the death of sheep—or to leave them in 
such a condition that death soon ensues—by pecking a hole 
in the side, and the affeged habit is accepted as a 
fact in ornithological and other natural history works. 
According, however, to investigations undertaken indepen- 
dently by a number of New Zealand genttemen, the story 
is without a shadow of foundation. The observers included 
naturalists and estate agents, as well as others whosc 
judgment must be regarded as equally trustworthy. The 
kea is a bird of unbounded curiosity, and it is suggested 
that the myth is probably due to this habit, some observer 
who had seen a kea inspecting the carcase of a defunct 
sheep or lamb having very likely jumped to the concfusion 
that the bird was the active cause of the animal’s death. 
It is concluded that although the legend cannot be said to 
be completely disproved, yet there is not a scrap of evidence 
in its favour. Owing to its bad repute, the kea is in 
imminent danger of extermination. 


Tue ornithology of Oxfordshire, by Mr. Aplin, and notes 
on fishes taken at Yarmouth, by Mr. A. H. Patterson, 
are the subjects of the two articles in the December issne 
of the Zoologist. Mention of several birds new to the 
British list or of very rare occurrence in our islands is 
nade in the notes cnlumn, the two new forms being the 
yellow-breasted bunting, from Norfolk, and the dusky 
thrush, from Nottinghamshire. A correspondent publishes 
au photogruph of the sketeton of the fore-feet of a pnly- 
dactyle cat, displaying duplication of the thumb on one 
side, and triplication on the other. Almost exactly similar 
conditions obtain in the feet of two such abnormal cats 
exhibited in the Natural ffistory Museum. 


THE December number of the Naturalist contains new 
regulations for the local protection of birds promulgated 
by the county councils of the North, East, and West 
Ridings of Yorkshire in response to a petition presented 
by the Naturalists’ Union of the county. Among the more 
noticeable items are the extension of the close time for a 
previously scheduled list of species, the period now being 
from the last day of February to September 1; the total 
prohibition of the killing of a number of species mentioned 
in a second list for a period of five years; and total protec- 
tion for a similar period of the eggs of a third list of 
species. Wild-bird shooting is entirely prohibited on 
Sundays, while two proclaimed areas are to be protected 
for a further five vears. It is added that, in response to 
an appeal from the Union, the Bridtington Harbour Com- 
missioners have prohibited the practice of firing at the 
hirds on Bempton and Speeton Cliffs from passing pleasure- 
steamers. 


Museum News (Brooklyn, New York), No. 5, opens with 
a dissertation on the proper mode of visiting museums, 
that is, in order to derive some benefit therefrom. Type 
descriptions of two exhibits are appended, one dealing 
with the eggs of the brant-goose and the other with the 
manati. The fatter, we should say, is an excellent ex- 
ample of what a museum descriptive label ought not to be, 
for while manatis, dugongs, and rhytinas are all referred 
to, there is not a word to indicate how they are to be 
respectively distinguished. A novel practical exhibition— 
desirable or otherwise—has been added to the Children’s 
Musenm in Bedford. In a vessel of water are placed a few 
coins with an invitation to take one; but the coins remain, 
for in the water are a couple of charged wires, from which 
a severe electric shock is received. 
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Four papers on Cretaceous reptiles are included in the 
December number of the American Journal of Science. 
The two first of these are devoted to a couple of new 
representatives of horned dinosaurs (Ceratopsia) from the 
Laramie beds of Wyoming, discovered by the late Mr. 
J. B. Hatcher, for one of which the finder proposed the 
name Triccralops brevicornis, while to the second, which 
lacks the single nasal horn, Mr. R. S. Lull gives the new 
generic and specific title Diceratops hatcheri. .\ figure of 
a restored model of the head of the latter shows a creature 
strangely like a rhinoceros, save for the rudimentary con- 
dition of the nasal horn and the presence of a pair of 
horns above the eyes. We have now evidence of the exist- 
ence of either one, two, or three functional horns in the 
Ceratopsia—features correlated by Mr. Lull with differences 
in the mode of attack of these giant reptiles. The onc- 
horned form is supposed to have attacked in what the 
author describes as rhinoceros-fashion, t.e. with an upward 
thrust. Mr. Lull, however, appears to be unaware 
that neither of the Asiatic one-horned rhinoceroses uses its 
horn for fighting, but relies solely on its tusks! <A 
mounted skeleton of a third species, Triceratops prorsus, 
in the U.S. Nationat Museum, forms the subject of an 
illustrated paper by Mr. C. Schuchert. The fourth of the 
aforesaid series of reptilian papers is the first of a series 
by Mr. G. R. Wieland on Upper Cretaceous turtles, the 
forms dealt with in this instance being the small but thick- 
shelled Adocidzz (Adocus and Agomphus). The thickness 
of the shell may have been correlated with sublittoral 
habits as a protection against predatory dinosaurs. 

THE four latest issues of the Proceedings of the U.S. 
National Museum comprise the description by Miss 
Richardson of a new species of the crustacean genus 
Livoneca from Panama (No. 1430); an account of the 
breeding habits and the segmentation of the eggs of the 
Florida pipe-fish (Siphostoma floridae), by Mr. E. W. 
Gudger (No. 1431); notes on exotic earwigs, with de- 
scriptions of new species, by Mr. J. A. G. Rehn (No. 1432); 
and a list of fishes collected at Shanghai and Hong Kong 
in 1882-3, by Messrs. Jordan and Scale (No. 1433), con- 
taining descriptions of half a dozen species regarded as 
new to science. In the above-mentioned paper on the 
Florida pipe-fish, Mr. Gudger gives a detailed summary 
of the history of our knowledge of the breeding habits of 
pipe-fishes and their kindred, and then discusses those of 
the species under consideration. In all these fishes the 
ripe eggs are transferred from the oviducts of the female 
to a special brooding-pouch on the under-side of the 
abdomen of the male. fn the case of the Florida species, 
when the eggs are ready for transference the male and 
female fishes swim round and round one another for a 
time, and then intertwine their bodies in the form of a 
doubfe letter S, with the heads of each turned outwards. 
{n this position the eggs are transferred from the ovary 
of the femafe to the pouch of the male, where the two 
are in contact, about a dozen eggs being received in the 
pouch, where they are presumably fertilised. The male 
then performs a series of evolutions for the purpose of 
“ shaking down ’”’ the eggs into the end of the ponch, on 
the completion of which the process of transference is 
resumed. The eggs, which soon become fixed to the 
pouch, are hatched in ten days. Full details, with illus- 
trations, are given of the segmentation. 

Tue first appendix to the Kew Bulletin for 1goo has put 
in an early appearance ; it contains a list of seeds of hardy 
herbaceous plants, and of trees and shrubs available for 
exchange with botanic gardens or regular correspondents 
of Kew. 
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It has been recognised that in the case of the winter- 

greens, species of Pyrola, ‘the seedlings possess some un- 
discovered peculiarity. In 1882 Kamienski described for 
the allied genus Monotropa the formation of a thread-like 
body out of which the flowering shoot arose. Ten years 
later Prof. J. Velenovsky announced that from the seed 
of Monesis, or Pyrola uniflora, there develops a primary 
body, a procaulom, from which the leafy shoot develops 
endogenously. Recently he has published an account of 
the seedlings of Pyrola secunda in the Bulletin inter- 
national de l'Acadénie des Sciences de Bohéme, October, 
in which he confirms his previous conjectures. 
Farmers in New Zealand well instrurted by the 
Department of Agriculture as to the wisdom of extermin- 
ating weeds, so that a discussion of the weed habit in 
plants by Dr. L. Cockayne, published in the Canterbury 
Agricultural and Pastoral :lsseciation’s Journal, Ovtober, 
has its special interest. On cultivated lands the weeds 
are mostly aliens, but a number of indigenous weeds ire 
spreading over pasture lands in different parts; they in- 
clude manuka scrub, Leptospermum, cotton wood, Cassinia 
leptophylla, plantains, and species of Acacna that are dis- 
tributed by means of their hooked burrs. The indigenous 
grass Danthonia scmiannularis is a rare instunce of an 
aggressive plant that possesses economic value. 


are 


As a point of some importance in connection with the 
stage at which grasses should be cut for fodder, Mr. H. H. 
Cousins gives in the Jamaica Bulletin (October) the results 
of chemical analyses made at different times. In the case 
of hay grass, Sporobolus indicus, cut after two weeks’ 
growth, the albuminoids amounted to ro per cent. of the dry 
weight, whereas after four weeks they barely reached 6 per 
cent.; a marked difference was also found in the hay of 
guinea grass, Panicum maximum, cut before flowering or 
during the fruiting stage. In the same number, in the 
course of a report on cocoa cultivation, Mr. Cradwick 
questions whether ** fiddler”? larvee can attack undamaged 
and healthy trees; on this matter there appears to be a 
difference of opinion. 


In St. Lucia, according to the annual report for the 
year 1904-5 of the botanic and experiment stations, cacao 
planters arc beginning to learn from the successful results 
shown on the experimental plots that a greatly improved 
yield can be obtained by systematic manuring and intense 
cultivation, Among products of secondary importance, the 
dwarf or Chinese banana, Musa Cavendishit, is receiving 
a trial, and the cultivation of vanilla is recommended. 
Mr. Hudson, the agricultural instructor, writing on the 
subject of supports for vanilla plants, selects the Liberian 
and a wild coffee plant, or the annatto, Bixa orellana, as 
the mast suitable. 


Tur annual report for the year 1904-5 of the Board of 
Agriculture in Jamaica contains an account of numerous 
experimental plantations at Hope Experiment Station for 
testing varieties of bananas, plantains, cassava, tannias, 
citrus fruits, pineapples, and sweet potatoes. Of these 
crops cassava is of special importance, as it could 
be cultivated profitably on much land that is now lying 
waste, if central factories were erected for the purpose 
of manufacturing starch. In addition to the experimental 
plots, where sixty varieties of cane are on trial, the sugar 
industry is likely to benefit greatly by the central labor- 
altory which is to be constructed. This will contain a 
room fitted up for analytical work, a fernientation labor- 
atory, and an experimental distillery. 
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It is becoming more and more evident that, even in 
minor earthquakes, the focus may be much more complex 
than the simple fissure or cavity accepted by earlier 
seismologists Dr. C. Davison has familiarised us with 
twin foci in the small earthquakes of the British Isles, and 
now we have an account, by Dr. 5S. Arcidiacono, of 
Catania, in the Bolletino della Socteta Sismologica Italiana, 
of the Sicilian earthquake of June 14, 1904, which, though 
nowhere more than a feeble shock, showed no less than 
four separate centres of maximum intensity. 


:A PAMPHLET issued by Pre. Raffaello Stiatteri, from the 
geodynamic observatory of Quarto Castello, near Florence, 
deals with the determination of the distance of the epicentre 
of an earthquake from the duration of the preliminary 
tremors. Ile finds from his own observations that, for 
epicentres not more than 2000 km. distant, the distance 
in kilometres is 5-63 times the duration of the tremors, ex- 
pressed in seconds. Prof. Omori, working Japan, 
deduced a similar formula, but his factor was 6.54 for the 
same limit of distance. This is attributed, with what 
seems sound reason, to a difference between the constitu- 
tion of the earth’s crust under central Europe and that 
under the sea east of Japan; but the possibility is indicated 
that the difference may be partly attributable to Prof. 
Omori’s instruments being Iess adapted for picking up 
the earliest tremors than those built and used by the Abbé 
Stiatteri since 1902. 


in 


At Detroit, Michigan, large deposits of salt underlie 
the limestone and sandstone at a depth of 1500 feet. Bore- 
holes have been put down through which brine has been 
pumped; but up to a year ago all attempts to sink shalts 
to mine the salt have proved failures owing to the sulphur 
and gases encountered. On February 20 a new shaft was 
begun, and has been successfully carried to the salt. 
Illustrations given in the Engineering and Mining Journal 
show that a crib was employed made of t2 by 12-inch 
timbers bolted together and made absolutely water-tight. 
This was forced from the top downwards to the salt, Port- 
land cement being used between the erib and the rock. 
Two powerful ventilating fans were used for driving out the 
gases; but even then men could only remain in the shaft 
for a verv short time without losing consciousness. 


Tue last issue of the Transactions of the Nova Scotian 
Institute of Science (vol. xi., part i.), although somewhat 
belated in publication, records a year's useful scientific 
work. The most important paper contributed is that by 
Prof. J. E. Woodman on the geology of the Moose River 
gold district in Halifax county. It formed part of an 
investigation into the pre-Carboniferous history of the gold- 
bearing series. The gold occurs in sedimentary deposits 
and in veins. In the former it is held chiefly in slates, 
almost all being in the form of sulphides. In the quartz 
veins, however, a Jarge proportion is free within the zone 
of oxidation, and a small amount helow it. Detailed de- 
scriptions of the veins are given, and the paper is accom- 
panied by eighteen admirable maps and _ illustrations. 
Other papers deal with sections and analyses of Nova 
Scotian coals, by Dr. E. Gilpin; contributions to the study 
of hydroxylamine and its salts, by Mr. W. 11. Ross; and 
details of about forty fungi determined by Mr. R. R. 
Gates from the vicinity of Middleton, in Annapolis county. 


Tne Engineering Standards Committee has issued, in the 
form of a pamphlet of sixty pages, a report on progress 
of work [from January, 1901, to July, i905. Originally 
formed with the object of standardising steel sections, its 
scope has since been greatly enlarged. The subjects dealt 
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with up to the present time include :—rolled sections; rail- | tube without the use of a pump. The method requires 


way and tramway rails; locomotives for Indian railways ; 
pipe flanges; screw threads; pipe threads; limit-gauges ; 
railway rolling-stock material; tire profiles; steel castings 
and forgings for marine work; Portland cement; cast-iron 
pipes; generators, motors, and transformers; prime-movers 
for electrical purposes; physical standards; telegraph and 
telephone material; electric cables; electric tramway 
materials; electric automobiles; and electric plant acces- 
sories. The report recounts the results of the labours of 
the committee, and includes a list of the members serving 
on the thirty-five sectional committees, as well as a list 
of the publications issued. It is impossible to exaggerate 
the value of the work done, and the thanks of all engineers 
are due to the five technical societies who supplied the 
funds to inaugurate a work of such national importance. 


We learn from the November number of Das Wetter 
that the highest kite ascent on record was made at the 
aéronautical observatory at Lindenberg (Prussia) on 
November 25, an altitude of 21,100 feet being attained. 
In this ascent six kites were attached to each other, with 
a wire line of nearly sixteen thousand yards in length. 
The minimum temperature recorded was —13° F.; at 
starting the reading was 41°. The wind velocity at the 
surface of the earth was eighteen miles an hour, and at 
the maximum altitude it reached fifty-six miles an hour. 
Up to the time of this ascent the highest record by a kite 
was nearly rt1oo feet lower, and was obtained by M. 
Teisserenc de Bort, from a Danish gun-boat, in the Baltic. 


Tue Journal of the Meteorological Society of Japan for 
Octoher contains an article (in French) on the rainfall of 
Chemulpo. The Japanese observatory was only established 
in April, 1904; the observations on which the present paper 
is based were made by the Corean customs officers during 
eleven years, 1893-1903. The mean annual rainfall is 
38 inches, of which 7-7 inches fell in July; 53 per cent. 
of the total amount fell in three summer months. The 
average number of rain-days is 8g. The heaviest rainfall 
during one hour was 085 inch, in August, 1901. The 
average duration of rainfall is about six hours, the longest 
falls being in springtime. 


We have received from Dr. Hergesell, president of the 
{nternational Aéronautical Committee, a summary of the 
ascents made during the four months May to August, in 
various countries, by kites and balloons. Only the heights 
reached are quoted—not the meteorological results, which 
will be published later on. The unmanned balloons 
obtained several records at heights exceeding 15,000 metres 
in each of the months :—in May, 18,490 metres, at Munich ; 
in June, 20,620 metres, at Munich; in July, 20,000 metres, 
at Munich; on August 3, 25,800 metres, at Strassburg ; 
on August 2, 15,230 metres, in the Atlantic, on the Prince 
of Monaco’s yacht. In connection with the solar eclipse, 
ascents were made on the three days August 29-31. On 
the day of the eclipse, an altitude of 23,010 metres was 
reached at Munich. During the month of August several 
kite ascents were made in the North Sea by Mr. G. C. 
Simpson, under the auspices of the Royal Meteorological 
Society, and some valuable results were obtained, both as 
to temperature and humidity. 


Lorp Brytuswoop and Mr. H. S$. Allen contribute to 
the Philosophical Magasine for October an interesting 
investigation of Dewar’s method of producing high vacua 
by means of charcoal. It is shown that it is only necessary 
to increase the size of the charcoal receptacle in order to 
produce a high degree of exhaustion in a large discharge 
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anly moderate quantities of liquid air, and is particularly 
useful when it is desirable to avoid the presence of mercury 
vapour in the vacuum tube, as in the Geissler tubes used 
for spectroscopic analysis. .\ special investigation showed 
that the rate of absorption of the charcoal at any instant 
is proportional to the difference between the total amount 
of air absorbed and the amount which has been «absorbed 
at the instant in question, that is, the rate is In a constant 
ratio to the quantity of air that will still be taken up by 
the charcoal. The constant is but little affected by alt r- 
ations of the pressure under which absorption occurs. 


Tue residual electromotive force of the carbon arc is the 
subject of a paper by Mr. G. G. Becknell in the Physical 
Review (vol. xxi., No. 3). The circuit Was so 
arranged that the dynamo and galvanometer could be 
alternately joined in serics with the are gap, and it was 
found that the so-called residual current could be observid 
for more than ten seconds after the interruption of the 
are. From the experiments it is concluded that the current 
can be attributed neither to a thermoelectric effect in the 
arc nor to one external to it. <A description is given of 
the means by which the residual electromotive ferce and 
current are measured as functions of the time, and from 
the curves shown it is seen that the fall of the current is 
much more precipitate than that of the E.M.F., showing 
that the resistance of the arc increases very rapidly. An 
explanation is suggested by considering that a stream af 
corpuscles is freely emitted by both incandescent terminals, 
but more abundantly from the positive, and that these 
diffuse across the arc gap until the carbons have so far 
cooled down that the rate of production of the negative 
ions by the positive carbon no longer exceeds the rate of 
their production by the negative carbon. 


used 


Messrs, F. VIEWEG anp Son have just issued a second 
revised and enlarged edition of Praf. F. Hofmeister’s 
“* Leitfaden fiir den praktisch-chemischen Unterricht der 
Mediziner,’’ originally published in 1899. 

Mr. J. A. Bartu, Leipzig, has sent us a part of the 
second edition of the ‘‘ Handbuch der Physik ”’ edited by 
Prof. A. Winkelmann. This part is the first half of the 
filth volume of the handbook, and in it Prof. F. Auerbach 
deals with electricity and magnetism. We await the re- 
mainder of the work before a review can be undertaken 
usefully. 

Messrs. A. GaLLevKampe axnp Co., Ltp., of Sun Street, 
Finsbury, .C., are issuing a series of descriptive circulars 
giving [ull particulars of special arrangements of physical 
apparatus which they now make up for fundamental work 
in experimental science. The forms of apparatus have 
been carefully selected so that accurate results may be 
obtained by experiments with them. 

New editions of parts of two valuable works on physics 
have lately been published by Messrs. F. Vieweg and Son, 
Brunswick. One is the first part of the first volume of 
the tenth enlarged and revised edition of Miiller-Pouillet’s 
‘' Lehrbuch der Physik und Meteorologic,”’ edited by Prof. 
L. Pfaundler in cooperation with several other eminent 
German physicists and meteorologists. This part, by Prof. 
Pfaundler, contains the general introduction on the proper- 
ties of matter, while the remainder is devoted to mechanics. 
The work will be completed in four volumes. The second 
part of the first volume of the seventh edition of Dr. J. 
Frick's ‘‘ Physicalische Technik ’ has also been received. 
This work will be completed in two volumes, and notices 
of it and of the above mentioned treatise are best deferred 
until all the parts have come to hand. 


OUR ASTRONOMICAL COLUMN. 


Comet 1905¢.-The results of numerous observations of 
comet 1905¢ (Giacobini) are published in No. 4058 of the 
Astronomische Nachrichten. Observing at Bamberg on 
December 10, Prof. Hartwig recorded the magnitude of 
this object as 10-0 and its diameter as 2’. 

The following is taken from an ephemeris published by 
Herr E. Strémgren in No. 4060 of the Astronomische 
Nachrichten :— 
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Writing in the Daily Graphic, Mr. Denning states that 
the comet is rapidly becoming brighter, and should become 
visible to the naked eye early next month, On January 6 
the comet will be about fourteen times as bright as when 
discovered. 


EcLirse SrectTRa.—At the meeting of the Paris Academy 
of Sciences held on December 11, M. Salet submitted 
further, and more detailed, results of the discussion of the 
spectrograms obtained by him during the recent eclipse of 
the sun. 

Two spectroscopes were employed, the one arranged for 
photographing the visual part of the spectrum, the other, 
made up of quartz and Iceland-spar optical parts, for 
photographing the ultra-violet end. 

The slits of the spectroscopes were adjusted so that they 
bisected the solar images produced by two heliostats and 
collimators. On the one side of the sun the slit cut 
through an important group of prominences, and the result- 
ing spectrum shows a number of lines, including those due 
to H, Ca, coronium, and Tle, and a line at A 4o25 to 
which no origin has as yet been assigned. On the other 
limb of the sun the spectrum shows only the lines due to 
coronium and the H and K (calcium) lines. 

Of all the lines found, M. Salet believes that only the 
coronium line is truly coronal; this extends to about 4! 
above the sun's limb, but does not descend to it, whilst 
the lines of other elements are strongest next to the limb, 
und are much shorter than the coronal line. 

Twenty-two lines have been measured in the ultra-violet 
spectrum obtained—which extends to A 308, and is very 
rich in bright lines—and of these cight are coincident with 
strong titanium lines in the ordinary solar spectrum 
(Comptes rendus, No. 24). 


IONISATION OF THE ATMOSPHERE DURING ToTaL SOLAR 
Lcuipse.—The results of the researches on the ionisation 
of the atmosphere during the eclipse of August 30, which 
were obtained by M. Charles Nordmann at Philippeville, 
are published in No, 23 (December 4) of the Comptes 
rendus. 

Until about forty-five minutes after the first contact, the 
curve registered by the ionograph was of the regularly 
increasing type, such as was obtained on every day when 
the sky was clear. But at that time an unusual pro- 
gressive recession took place, culminating in a sharply 
marked minimum forty minutes alter totality, and this was 
followed by a gradual increase in the ionisation until, at 
about twenty minutes after the last contact, the curve 
assumed its normal height. 

It thus appears from this research that the solar radi- 
ation is one of the factors on which the ionisation of the 
atmosphere depends, a result which accords with the hypo- 
theses formulated by Lenard, Elster and Geitel. : 

[he amount of the ‘‘ lag ’’ of the ionisation curve behind 
the related eclipse phenomena is also in accordance with 
theory. 


MEASURES or DousLe Stars.—The Greenwich results of 
micrometer measures of double stars during the year 1904 
are published in No. 1, vol. Ixvi., of the Monthly Notices. 
The observers were Messrs. Lewis, Furner, and Bowyer, 
and the observations were made with the 28-inch refractor 
4oS feet focal length), u power of 670 being generally 
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employed. About 430 stars were measured, some of them 
on several nights, and the table given shows the coordin- 
ates (1900), the position angle, the distance, the magnitude, 
and the epoch of the observation of each pair. 


GRAPHICAL METHOD FOR FINDING THE TIME oF Moon- 
RisE.—iIn No. 10, vol. xiii., of Popular Astronomy, Fr- 
W. F. Rigge, S.J., of Creighton University (Nebraska), 
gives and explains a set of curves which may be used for 
finding the times of moonrise and moonset, on any future 
date, employing a graphical method which he believes has 
not been previously published. Three curves are necessary, 
one to determine the time of the moon’s meridian passage, 
the second to give its hour-angle, and the third to obtain 
the correction to the rising and setting, due to the moon’s 
motion in right ascension. 

The correct result is easily obtained to within an accuracy 
of one minute, and the author states that he is able to 
compute the times of both rising and setting, far a whole 
month, in less than an hour. 


NEW BUILDINGS OF THE GLASGOW AND 
WEST OF SCOTLAND TECHNICAL COLLEGE. 


Tee first section of the new buildings of the Glasgow 
and West of Scotland Technical College was formally 
opened on Thursday, December 21, by the Right Hon. 
John Sinclair, M.P., Secretary for Scotland. The opening 
ceremony took place in the examination hall, and was 
attended by a large and representative assembly. The 
chairman of the governors, Mr. Wm. Robertson Copland, 
presided, and in introducing Mr. Sinclair gave several 
details that are of general interest. The part of the build- 
ing now completed and occupied represented about 70 per 
cent. of the whole scheme, and even in its uncompleted 
state was the largest of the kind in Great Britain. The 
Noor area of the completcd part extended to more than 
187,000 square feet, or about four and one-third acres; the 
corridors in the building measured more than a mile in 
length; and there were 825 windows which required one 
acre and one-third of glass to fill them. The cost of 
the completed part was 211,743/., and was fully met by 
subscriptions already paid or by sums about to fall in. 
Although all the principal classes were now accommodated 
in the new buildings, there were still several industrial 
classes—for decoration, furniture design, printing, litho- 
graphing, and the like—that would have to be conducted 
in rooms outside the college. It was also pointed out that 
since the demand for new buildings became clamant about 
ten years ago, the increase in the number of day and 
evening students combined had been about 50 per cent. ; 
last session, sq04-5, the day students numbered 530 and 
the evening students 4490. 

The Secretary for Scotland said it was a very high 
privilege to be associated in any degree with so important 
a work. Nobody who knew anything of Glasgow or the 
west of Scotland and looked round that assembly, both on 
the platform and before him, could fail to recognise that 
an occasion which brought together the leading men in 
so many different spheres of activity was an oceasion of 
special importance. That fact had been emphasised by 
the figures which the chairman had given them tn con- 
nection with the technical college, and it must be a special 
gratification to the governors of the college that public 
appreciation of their work was so evident in the attend- 
ance of leading men that afternoon, As he understood 
it, this great institution was specially fortunate in carry- 
ing on an ancient tradition—a tradition dating from Prof. 
Anderson, a man who scemed to have been curiously 
modern in some of his ideas; and it must be a source of 
strength to that institution that it had so venerable a 
tradition to support and so wide a field of modern activity. 
No one would dispute henceforth, if they had been inclined 
to dispute it hitherto, that Glasgow and the west of Scot- 
land generally, in the erection of that great building, in 
the size and selection of the staff, and in the growing 
aitendance of the students, had shown a lively recognition 
of the value of such work as was done in that institution. 
As the chairman had pointed out, the plans of himself and 
the board of governors had not been fully attained; he 
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was sure it was the hope of all present that support would 
soon be forthcoming to enable the plans to be completed. 
There was another kind of support equally essential for 
ihe progress of the institution—the appreciation of its 
benefits by those who enjoyed them. They had a guarantee 
for that in the manner in which the management controlled 
and guided the affairs of the college; for the governors 
were assisted by committees having a practical knowledge 
of the different trades affected, committees consisting of 
employers and employed, of masters and men. He was 


sure all those who had the privilege of knowing anything, 
however little, of this institution would have confidence 
that in the future as in the past it would meet with that 
public recognition which it so truly deserved. 
he declared the new buildings open. 

The memorial stone of the new buildings of the Glasgow 


In closing, 


Photo. 


Fic. 1.—Completed Part of the New Buildings of the Glasgow and West of Scotland Technical College. 


and West of Scotland Technical College was laid on May 
14, 1903, by His Majesty King Edward, and in Nature, 
vol. Ixvill., pp. 63, 64, a notice was given of the ceremony 
and also a sketch of the history of the college and an 
outline of the proposed scheme of new buildings. These 
will ultimately consist of five large wings, two parallel to 
George Street and three at right angles to them and 
parallel to Montrose Street; of these all except the prin- 
cipal portion of the front wing to George Street have been 
completed. The frontage to George Street will be 346 feet 
long, more than 1oo feet in height, and will contain five 
floors and a semi-basement; the frontage to Montrose 
Street, 300 feet tong, is shown in the annexed photo- 
graph. The plan of confining each department to one 
floor has been followed in nearly every case, and the 
internal arrangements generally are believed to be well 


NO. 1387, VOL. 73] 


Nail ORE 


209 


adapted to efficient working. The figures given in 
vol. Ixviii., p. 64, for the space allotted to each principal 
department represent very closely the dimensions in the 
completed part, and the equipment already provided has 
cost about 24,0001,; but additions to the buildings and 
equipment are urgently required, because, large though 
the premises are, they are inadequate for the accommoda- 
tion of all the students of the college, and additional 
premises have still to be rented. (ie ks Ge 


IRIECIBINGE SIG IDUTES {ONE JRISIEIKOUDS 
METEOROLOGY. 

lies Metcorological Magazine for Noveinber 

(No. 478, vol. xi.) Mr. A. TI. Jenkin contributes an 
interesting note on periodicity of rainfall. Dealing with 
the Greenwich data commencing in 
1843, he finds that there is a threc- 
year period of rainfall, which, how- 
ever, at times suffers reversal. Thus 
for a series of ycars we shall have 
two wet years fellowed by a dry one, 
and for a subsequent series two dry 
years followed by one wet one. Mr. 
Jenkin finds that this result can be 
obtained by transforming an actuil 
period of 3-2 years into a period of 
3-0 years, reversals taking place at the 
end of eight periods, and he compares 
the values thus obtained with the 
Greenwich rainfall figures. The result 
is interesting. .\s regards the origin 
of this three-year period, he says the 
‘apparent period of three years with 
reversals is a real period of between 
three and four years, which is just 
what Sir Norman and Dr. Lockyer 
have observed in meteorological pheno- 
mena in India and other widely 
separated parts of the earth, = 2° > 
Mr. Jenkin has upparently not scen 
the article which appeared in these 
columns in June last (vol. Ixxii. 
p. 180), in which the relation between 
British pressure and rainfall changes 
and the Thames flow was discussed. 
The short-period British pressure 
variations (and consequently rainfall, 
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Symons’s 


since the latter is inverse to the 
pressure) were there shown to be 
intimately associated with the two 
main world-pressure types of those 
authors, as the following extract will 
show :—‘’ During some years the 
British area is enveloped in the 


pressure system that extends over the 
large area in which India is about the 
centre, while for another series of 
years it is dominated by the antipodal 
pressure system of which South 
America is the middle portion.”” 

“ft is possible that it is this 
alternate reversion from one type to 
the other that prevents the 3-5-vear 
change of the Indian and Cordoba 
curves [rom occurring in the British 
| curves, and substitutes for it a apparcut shorter period of 

about three years, which is very noticeable for some series 

of years in the British curves.” 

It will thus be seen that Mr. Jenkin has practically 
arrived independently at a similar conclusion. In the 
same note Mr. Jenkin deals with the Cape Town rainfall, 
which, as he says, shows the same result, though the 
number of periods in a series is six, and the time of 
reversal does not coincide with that of Greenwich. 

In a series of important articles on the forms of cirrus- 
clouds, the last of which appeared in the Metcorologische 
Zeitschrift for October (vol. xxii., No. ro), Prof. Oslhofi, 
of Cologne, sums up his observations, extending over 
twenty years, as follows :—The ordinary origin of different 
cirrus forms are air currents of various kinds, which 
either cause existing cloud material to rend itself, or 
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carry water vapour which is condensed by penetrating | our readers who are particularly interested in such statistics 


colder air strata, and are immediately converted into ice- 
needles. These forms are also found under the more 
moderate clouds of the lower strata of the atmosphere, but 
in coarser form. Cirrus clouds gradually change their 
form in a period which coincides with that of the sun- 
spots, and consequently are caused by solar radiation. No 
kind of cirrus-cloud can be used with certainty as a 
weather sign. The influence of the sun at the time of 
sun-spot maximum is unmistakable in the case of clouds 
of moderate elevation. 

In the Journal and Proceedings of the Royal Society of 
New South Wales for 1g02 (vol. xxxvi. p. 42) Mr. H. I. 
Jensen contributed a paper on the possible relation between 
sun-spot minima and volcanic eruptions. This paper con- 
tained the results of an examination of the statistics, from 
1780, relating to seismic disturbances and volcanic erup- 
tions, and the conclusion at which the author arrived was 
that the frequency of both these phenomena varied inversely 
with the sun-spot curve, or, in other words, the fewer the 
sun-spots the greater the number of earthquakes and 
volcanic eruptions. In the volume of the same journal for 
the year 1904 (vol. xxxviii. p. 40) the author pursues the 
inquiry further, and, as he says, ‘‘] have succeeded in 
collecting numerous facts which throw further light on 
the question and strengthen my former conclusions.” 
Later on in the paper the anthor refers to the letter pub- 
lished in the Times (May 19, 1902) by Sir Norman 
Lockyer, who stated that earthquakes and eruptions were 
most frequent at sun-spot minima and maxima. In this 
connection the author writes:—‘ My view was, and is, 
that these phenomena are at a maximum when sun-spots 
are at a minimum, although from my later researches it 
seems that at sun-spot maxima there sometimes is a violent 
and spasmodic outburst of volcanic violence.” 


Part ii. ol this second communication deals with the 
connection between sun-spot and meteorological pheno- 
mena. The author here collects and summarises the con- 


clusions of many workers, and adds a list of recent papers 
dealing with sun-spots, prominences, corona,  earth- 
magnetism, aurora, and meteorological data discussed in 
relation to solar changes. The communication concludes 
with a table of seismic and volcanic disturbances which 
occurred between April 1, 1902, and December 31, 
1903. 

In March last Dr. W. N. Shaw read a valuable paper 
before the Royal Statistical Society entitled ‘‘ Seasons in 


the British Isles from 1878,’’ which appeared in vol. 
Ixviii., part ii., of the journal of that society. We have 
now received a reprint of that paper, and as it con- 


tains no less than 97 pages, including a discussion which 
occupies 6 pages, the reader may conclude that the sub- 
ject has received very minute consideration. As director 
of the Meteorological Office, Dr. Shaw has at his com- 
mand the most complete and homogeneous series of meteor- 
ological observations of these islands that exists, and in 
the present compilation he has so arranged the data that 
they are in a form at once suitable to anyone who may 
wish to study the relations of various phenomena with 
British weather. Like most other regions of the world, 
the British Isles are subject to wet years, dry years, cold 
years, and warm years, so that successive seasons differ 
very considerably from one another. Some of the meteor- 
ological statistics are therefore arranged to show at a 
glance the various characteristics of any year or season 
of the year. The contents of the reprint before us are not, 
however, restricted to the statistics of the meteorological 
data alone. We find that statistics relating to fog days in 
London, gales on the east coast, sea casualties, storm 
warnings, first flowering of forest trees, shrubs, herbs, 
beginning of corn harvest, yield of crops, deaths from 
various diseases, &c., are carefully correlated with the 
meteorological data according to each of the four seasons 
of the vear. In the course of this compilation it was 
found that the relation between the autumn rainfall and 
the vield of wheat was very close. In fact, dealing with 
data from the year 1885, the yield was found to be above 
the average when the previous autumn rainfall was below 
the average and vice wersd (1889 and 1903 excepted). 
Space does not permit us to deal with this important 
contribution at greater length, so we must refer those of 
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to the reprint itself. 
In a pamphlet entitled ‘*‘ Ueber die wahrscheinlichkeit 


von periodischen und unperiodischen Schwankungen in 
dem atlantischen Strome und ihren Beziehungen zu 
meteorologischen und biologischen Phaenomenen,’’ written 


by Otto Petterson, we have an interesting and valuable 
discussion on the correlation of hydrographic, biological, 
and meteorological data. This pamphlet is an extract 
from ‘‘ Gesamtbericht, 1t902-4,’’ vol. iii., of the report 
and procés-verbaux of the international committee on the 
exploration of the sea (August, 1905), with the addition 
of an interesting introduction in which is briefly and 
clearly summed up the general hydrographic condition of 
those particular parts of the ocean referred to in the 
paper. In dealing with the annual variations it is first 
pointed out that there exists a temperature change of deep 
water (250 metres) at Motowskijfjord which reaches a 
maximum value in about November; this change is brought 
about by the Atlantic water. Reference is next made to 
the annual variations of the depths of the sea near the 
coasts of Holland and Sweden, and here the maximum is 
again in late autumn, namely, from October to lecember. 
It is shown that we are here in presence of a new pheno- 
menon, namely, an annual pulsation of the sea, of which 
the whole ocean, from the tropics to the polar seas, takes 
part. 

Our attention is then directed to the changes which 
take place from year to year, and it is shown how similar 
are the variations of the temperature of the sea on the 
Norwegian coast and the air temperature in the centre of 
Sweden. It is pointed out that the annual variation some- 
times suffers perturbations, and is at times retarded or 
accelerated by a month or two; this is accompanied by 
important climatic and biological changes. The general 
impression gained is that the maxima and minima of water 
and air temperatures in the winter months are repeated 
in alternate years which indicate a two-year period in 
the hydrographic perturbations. The author then connects 
up these regular and irregular changes with the fisheries, 
and concludes that there exists a close connection between 
hydrographic, meteorological, and biological phenomena 
which should in future be taken into account. ; 


ANTARCTIC EARTHQUAKES. 


THe Discovery carried with her to the Antarctic regions 

one instrument which kept her, to a slight extent, in 
touch with the outer world. During the long intervals 
between the visits of the relief ship there was no word 
of sport or of the strife of party politics which fill so large 
a space in the daily papers, but from time to time the 
Milne seismograph told that somewhere there had been 
a great earthquake, and in some cases could even say 
approximately where it had taken place. Now, the records 
are serving another purpose, and the first instalment of 
their discussion has appeared as a ‘*‘ Preliminary Note on 
Observations made with a Horizontal Pendulum in_ the 
Antarctic Regions,’’ read before the Royal Society by Prof. 
J. *Milne, F'R:S: 

In all, some 3000 feet of films, obtained by Mr. Louis 
Bernacchi, were brought back by the Discovery, and, as 
might be expected, their examination is still incomplete, 
in spite of the assistance which Prof. Milne acknowledges ; 
yet one result stands out from the wealth of hints and 
suggestions which crowds the paper, in the discovery of a 
new submarine earthquake region lying to the south-west 
of New Zealand, from which came 73 out of the 136 
distinct earthquakes recorded. This, however, does not 
end the matter, for it is found that not a few of these 
earthquakes were also recorded by the Milne pendulums 
in England, that is, near the antipodes of the origin, but 
not by similar instruments at a less distance. The 
explanation offered may best be illustrated by a simple 
experiment, which anyone can perform; take a circular 
tub containing water, dip your hand into the middle and 
raise it sharply, thus setting up a group of waves which 
travel outwards from the centre, becoming less and less 
conspicuous as the circles widen, until they may cease to be 
visible; presently, however, the reflected waves, con- 
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verging on the centre, will become visible, and, as the’ 


circles narrow, the waves get higher and more conspicuous 
until the centre is reached again. So the earthquake 
waves may become too small to be registered as they 
spread out from the origin, but again affect a seismo- 
graph as they converge towards its antipodes. Doubtless 
it is not only the earthquakes of the newly discovered 
region in which this takes place, but the present distribu- 
tion of teleseismographs is not such as will allow of its 
being established in the case of other earthquake regions. 

Apart from these results, which seem well established, 
there are many suggestions contained in the paper, two 
at least being important ones. The hrst of these concerns 
a peculiarity in the distribution of the stations at which 
earthquakes are recorded; for instance, those originating 
in the region to the south-west of New Zealand will be 
recorded along a band, of about 20° in width, starting in 
a north-westerly direction, but not at stations lying, 
nearer the origin, on one side or other of this band. So, 
too, earthquakes originating off the west coast of South 
America have been recorded in western Europe and, near 
their antipodes, in Siberia, but not at stations which we 
should expect them to affect were they propagated with 
equal intensity in an opposite direction. 

The other suggestion, which may prove of great import- 
ance, concerns the diurnal east and west movement of the 
horizontal pendulum. This only affects pendula which 
point north and south and swing east and west; it is only 
noticeable on days when the sun shines, and has been 
attributed to the action of the sun’s rays in heating or 
drying up the ground on either side of the recording 
station. These explanations have not proved satisfactory, 
and it is now suggested that the movement may be due 
to some other indirect effect of the sun, probably of an 
electrical nature. The Milne pendulum, with its silk fibre 
suspension and agate cup bearing, is practically insulated, 
and Prof. Milne finds that one of his pendula, after being 
electrically connected to earth, and therefore preserved at 
the same potential as the outer case and walls of the 
observatory, does not show the extensive movements it did 
prior to being earthed. This line of research is being 
carried forward with the cooperation of Dr. C. G. Knott, 
of Edinburgh, and we look forward to seeing some interest- 
ing results in due course. 

We have indicated the most interesting of the results 
which have come from the seismographic records of the 
Antarctic Expedition; want of space forbids us to detail 
the many other suggestions and possibilities set forth by 
Prof. Milne, but what has been noticed is enough to show 
the good use that has been made of the record which, 
taken by itself, has little value, and only becomes 
important when correlated with those of the thirty-eight 
other stations where the Milne type of instrument is now 
installed. 


TECHNICAL EDUC.ATION FOR FISHERMEN, 


(\ BOUT six years ago the Lancashire Sea Tisheries 
Committee instituted practical classes for the in- 
struction of local fishermen in the natural history of the 
common marine edible animals. ‘* Technical education ”’ 
in the strict sense of the word was not the object aimed 
at. lor some time previously the committee had experi- 
enced considerable difficulty in enforcing the restrictions 
on methods of fishing contained in their by-laws on 
account of the determined opposition of the fishermen, and 
the object of the classes was rather to remove this opposi- 
tion by showing the rationale of the by-laws, and to 
create a common ground on which both officers and fisher- 
men could meet. The committee had no funds which they 
could apply to this work, and the classes were only made 
possible by the cooperation of the Technical Instruction 
Committee of the Lancashire County Council, which made 
an annual grant of 250!. to be spent for this purpose. 
Practically all this money is expended in providing 
“fisheries exhibitions ’* of the value of sl. each. One or 
more of these is allotted to each fishing centre in the 
administrative county of Lancaster, and the men selected 
to attend are chosen in various ways. 
are selected by the fishermen’s associations, and in other 
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In some cases they — 


cases they are chosen by the officer. of the committee. 
The grant of 5/. is intended to recompense the fisherman 
exhibitioner for the loss of his labour during the time he 
attends the class, and to provide for his expenses during 
this period. 

The first two experimental 


classes were held at the 


| (then) University College of Liverpool, but subsequently 


the work was transferred to the Lancashire Fishery 
Station at Piel, in the Barrow Channel, where tanks and 
other apparatus for the study of living organisms are 
provided by the fisheries committee, and where living 
material can easily be landed by the committee’s vessels. 
The men are brought to Piel and taken away again by the 
patrol steamer, and lodge in the neighbourhood of the 
station. Each class consists of fifteen men, the maximum 
number which can be taught at one time with advantage. 
Twenty two-hour lessons are given during each course. 

The course of instruction was drawn up by Prof. Herd- 
man and Mr. Johnstone, and great care was taken to 
arrange a logical sequence of lessons. The structure of a 
typical fish is the first lesson, and this is followed by an 
account of the life-history of a typical mollusc such as the 
mussel. A short demonstration of the main chemical and 
physical processes involved in the respiration of marine 
animals is then given, and the manner of feeding of two 
such divergent types as the fish and mussel is then con- 
sidered, a discussion which naturally leads up to three or 
more lessons on the nature and occurrence of plankton 
and on the economic importance of the latter. The 
remaining lessons deal with the life-histories of other 
economic marine animals, the cockle and oyster among 
Mollusca, and the shrimp and crab among the Crustacea. 
The life-histories of various fishes, such as the flat-fish 
and skate, are also considered, and the development of the 
flounder is studied from the process of fertilisation up to 
the time when the embryo issues from the egg. Although 
lantern and other demonstrations are given, the instruc- 
tion is in the main practical in character, each man being 
provided with a good microscope and a set of dissecting 
tools. 

On the whole the results of the classes have been very 
satisfactory; the main object, that of bringing about a 
better understanding between the fishermen and the com- 
mittee, has been attained, and though there is still con- 
siderable opposition on the part of the fishermen towards 
the by-laws, yet the relations are much less embittered 
than was formerly the case. Another result of considerable 
importance has been attained in that the shell-fish trans- 
plantation operations carried on at Morecambe (an account 
of which was given recently in Nature, August 31, p. 430) 
have been traced directly to the stimulus afforded by the 
classes. This work was originated by the Morecambe 
fishermen themselves, and it was in this district that the 
fishery classes were most appreciated and supported. 


IEUEESIBOUS NOIR (QE GEIUUE, JE WWTOIBTROUEE FE SEIU 
“THE emperor is the largest of all the penguins, and is 

limited strictly to the ice-covered regions of the 
Antarctic. The interest of its life-history lies chiefly in 
the fact that its breeding ground was first discovered 
during the recent expedition made by the Discovery into 
the Antarctic. Its young and its eggs were brought home 
for the first time when the Discovery returned to England 
in September, 1904. 

In reviewing the life of this bird, the difficulties of 
investigating its breeding habits were explained as the 
result of certain peculiarities; for example, that of laying 
the eggs in the middle of the winter darkness; each hen 
laying a single large egg, which it incubates as it stands 
in an upright position on sea-ice, keeping the egg from 
contact with the actual ice by holding it on the dorsum of 
the foot, and allowing a heavily feathered fold of skin to 
fall over it from the abdomen, thus completely obscuring 
it from view, and keeping it closely appressed to the 
abdomen, warm enough to hatch out, probably in some 
seven weeks. In the coldest month of the whole year, 


1 Abstract of a paper delivered before the Royal Institution by Edward 
A. Wilson. 
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viz. August, the chicken is hatched out, and becomes the 
unwilling recipient of so much attention from its parents, 
and from such other adults as have no young of their own 
to attend to, that upwards of 77 per cent. die, and may he 
picked up frozen on the sea-ice, within the first month or 
two of their existence. This high death-rate is in a large 
measure the result of the quarrels of adult birds for 
possession of a chicken, all having an overpowering desire 
to brood over something. In many cases the desire leads 
to brooding over dead chicks until they are actually rotten. 

Much was said of the trials that must be endured by 
the naturalist who wishes to sec this bird in its breeding 
haunts. He must be ready to encounter the lowest 
temperatures hitherto recorded, under canvas, sleeping 
three in a bag for what warmth can be procured at 40°, 
50°, and 60° below zero Fahrenheit, and for a fortnight 
or three weeks at a stretch. Much, also, was said of the 
various sledge expeditions undertaken, after its first dis- 
covery by Engineer-Licutenant Skelton, R.N., for the 
purpose of fully investigating the emperor penguin rookery 
at Cape Crozier; of the discovery of the first egg on the 
sea-ice by Lance-Corporal Blissett, R.M.L.I., and of the 
exceptional circumstances which, in the following year, 
enabled the lecturer to bring back to the ship a scries of 
some fourteen eggs and several dozen of the young. 

Examples were shown at the close of the lecture, which 
was further illustrated by a series of lantern slides, made 
from photographs taken mainly by Mr. Skelton and from 
drawings by the lecturer of the various stages in growth of 
the emperor penguin, from infancy to old age. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


In view of the approaching contest for the representation 
of the University of London in Parliament, Sir Michael 
Foster, K.C.B., and Sir Philip Magnus have placed their 


opinions before members of Convocation of the University. 


sir WitttamM Anson has accepted the position of presi- 
dent of the Association of Technical Institutions for next 
year in succession to Sir Philip Magnus. The annual 
meeting of the association will be held at the Fishmongers’ 
Hall on January 26 and 27. 


Tue annual conversazione of the Royal College of Science 
and Roya] School of Mines was held on December 20. 
All the departments of the college and school were open, 
and many interesting exhibits were shown in chemistry, 
physies, mechanics, metallurgy, mining, geology, botany, 
and zoology, including applied science. The metallurgy 
section comprised a working exhibition of Japanese smelt- 
ing methods shown for the first time in Europe. Japanese 
casting was made during the evening. The programme 
also included a lecture by Prof. S. HH. Cox on ‘‘ Incidents 
of a Mining Career.”’ 


Tue late Mr. John Feeney, by his will dated June 22, 
1903, bequeathed sums amounting to 89,000!. towards 
various institutions and objects connected with Birming- 
ham and district. These include 20,o00l. to the University 
of Birmingham. This bequest is for the purpose of 
inaintaining a professor, with suitable equipment, lecturing 
on some one or more scientific subjects directly connected 
with some one or more of the trades and industries carried 
on in or near Birmingham. All the bequests are given 
free of legacy duty, but payment cannot be claimed until 
the expiration of five years. 


Tue Board of Education has published the reports, for 
the year ending March 31, 1905, of fourteen colleges which 
participated during the year in the annual grant, amounting 
to 54,0001., made by Parliament for ‘‘ university colleges 
in Great Britain,’? and from the three colleges in Wales 
which receive a grant of 4oool. each. The reports have 
heen compiled, so far as-has been found conveniently 
possible, under the same headings as those adopted in 
previous years. The distinguishing characteristic of the 
reports is the elaborate balance shect with which each is 
provided showing exactly the revenue available in the case 
of each college and what precisely is done with it. 
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A Brive Boox (Cd. 2782) has been published giving the 


statistics of public education in England and Wales for 
the years 1903-5. The volume of 442 pages is divided 


into three sections, dealing respectively with elementary 
schools, State-aided secondary schouls, and _ technical 
institutions, schools of art and duy art classes, evening 
schools, and similar forms of education. A technical 
institution within the meaning of the regulations of the 
Board of Education is an institution giving an organised 
course of instruction in day classes, including advanced 
instruction, and provided with a staff and equipment 
adequate for the purpose. Provision must be made for 
at least a two years’ systemutic course in science, or in 
science and art, either alone or in conjunction with subjects 
of general, commercial, manual, or technological instruc- 
tion; and snbject to certain temporary provisions, no 
student may be admitted to the course unless he has passed 
through, at least, a three years’ course of instruction in a 
school recognised under the regulations of the Board for 
secondary schools, or unless he is more than sixteen year~ 
of age and is qualified from his general education to profit 
by a course of advanced instruction. These institutions, in 
fact, afford instruction adapted for the preparation of 
young men for employment in connection with the trades, 
manufactures, and commerce of the country. They also 
provide higher courses of specialised instruction in science 
in relation to particular industries, likely to be required 
by students who have already had a good training in pure 
science. The number of these institutions receiving grants 
was nineteen in 1903-4. The number of students who 
attended at all during the year was 2143, and a grant 
of 56831. was paid on 1056 of these who attended a full 
course of instruction. In the same yeur there were 557 
recognised evening schools with 690,882 students in attend- 
ance, on whose work a grant of 304,962/. was paid. 


Ar the annual headmasters’ conference held at the 
College of Preceptors, London, on December 21, the subject 
of the inspection of schools was dealt with very fully, and 
numerous resolutions were adopted. Dr. Gow, of West- 
minster, moved a resolution, subsequently carried nem. con., 
that the conference desires to emphasise the principle that 
inspection should take into due consideration the aims and 
circumstances of the school inspected, and regard intel- 
lectual methods and results as of greater weight than 
material equipment and appliances. Dr. Gow is reported 
by the Press to have said ‘“‘ there is a general opinion on 
the part of the public, which is shared by many teachers 
of science, that great expenditure is necessary for effective 
scientific teaching, and that schools are invited to compete 
with one another in mere expenditure. This competition 
is bad for the schools, for the teachers, and for the boys.” 
It may be contended, he continued, that the better the 
teacher the more apparatus he wants, but Dr. Gow 
admitted that his own experience is the contrary of this. 
“No contention can be more absurd,’’ he concluded by say- 
ing, ‘‘ than that science teaching differs from any other 
because the science teacher does not teach by authority ; 
it is, as a fact, conducted quite as much on authority as 
classical teaching, or divinity, or any other subject. The 
experiments are merely illustrations.’’ The headmaster of 
Westminster has apparently been unfortunate in his ex- 
perience of science teaching. Every man of science agrees 
with him that for the effective teaching of the broad 
principles of science the simplest apparatus, if of the right 
kind, is sufficient. This competition among schools to 
provide the most luxurious laboratories and lavishly stocked 
lecture-rooms, if it exists, is at least a very modern growth, 
and should, as Dr. Gow maintains, be discouraged. But 
at the same time a sensibly designed science workshop 
with simple fittings and an adequate supply of ordinary 
apparatus is an absolute necessity for every efficient school. 
It is difficult to understand what Dr. Gow means when 
he maintains that science teaching is as much based on 
authority as the teaching of classics or divinity. There 
is a confusion of thought here. Reasonable science teach- 
ing, with which Dr. Gow seems unfamiliar, insists that 
the pupil shall believe only because experimental results 
leave no other alternative, and not because a teacher or 
a text-book makes a statement. II in any school experi- 
ments are used only as illustrations the methods of science 
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are not followed, and the work is not what men of science 
desire to encourage. It is satisfactory to know that at 
least in a large number of our secondary schools the science 
periods are made the means of inculcating habits of careful 
observation, persistent verification, and truthful reasoning. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, November 23.—‘‘On the Effects of Alka- 
lies und Acids, and of Alkaline and Acid Salts, upon 
Growth and Cell Division in the Fertilised Eggs of Echinus 
esculentus.—\ Study in Relationship to the Causation of 
Malignant Disease.’ By Prof. B. Moore, Dr. Herbert E. 
Roaf, and E. Whitley. Communicated by Prof. W. A. 
llerdman, F.R.S. 

The attention of the authors was attracted to the study 
of the effects of small variations in reaction upon the 
srowth of cells from the biochemical point of view, as a 
result of the observation that in malignant disease no 
hydroehloric acid is in general secreted by the gastric 
glands, no matter where the malignant growth is situated, 
which pointed to an increased alkalinity of the plasma. 

In the course of investigations upon the rate of growth 
of the cell, when microscopic examination was made of 
the cells in the fresh condition, the authors were struck 
by the marked irregularities in size and shape of the 
developing cells in alkaline media, illustrated by cells in 
fresh solution developing in sea-water, to which di-sodium 
phosphate has been added, and also by marked tendencies 
to nuclear proliferation. 

This led secondarily to a cytological investigation of the 
cells when fixed and stained to show nuclear division, as 
au result of which the authors have found the irregular 
forms of mitosis described in the paper. These atypical 
divisions, which have been produced by variations in the 
medium similar to those which oceur in the blood in cases 
of malignant discase, closely resemble the pathological 
divisions seen in the growths of malignant disease. 

The results of the experiments and their relationship to 
the processes in malignant growths may be summarised 
as follows :— 

(1) In nearly all cases of malignant disease the secretion 
of hydrochloric acid by the gastric glands is stopped or 
greatly reduced, and this effeet is not due to local con- 
ditions in the stomach, sinee it occurs wherever the growth 
is situated, but is due to a change in the distribution of 
salts in the plasma whereby the allxalinity is increased or 
the concentration in hydrogen ions diminished. 

(2) Addition of small amounts of alkalies or alkaline 
salts, such as di-sodium phosphate, to the medium in 
which cells are growing and dividing causes at first an 
increase in rate of growth and division, but as the amount 
is inereased there appears a marked tendeney to irregu- 
larity in size and shape of the resulting cells. Nuclear 
division becomes in advance of cytoplasmie division, so that 
the cells become multi-nucleated. As the alkali is further 
increased, both cell division and nuclear division are 
stopped. 

(3) Aecompanying the increased stimulus to nuelear 
division given by the dilute alkali, there are seen many 
of the atypical forms of mitosis deseribed in malignant 
growths. The variations from the normal illustrated in 
the drawings are :—(1) multiple nuclei in the same cell in 
active division; (2) multipolar mitosis, occurring both in 
the single cell stage, and later in the development of the 
organism; (3) asymmetrical mitosis, leading to unequal 
distribution of chromosomes to the two daughter cells; 
(4) reduction in length of the chromosomes as the strength 
of alkali is increased until the chromosomes appear as 
rounded dots, and accompanying the reduction in length 
there is also a reduction in number to about one-half the 
normal; (5) in certain cases the chromatin becomes 
arranged in cireles, each of which shows a number of 
thickenings. The circles are arranged in groups in the 
cell, and appear to represent a stage in the anaphase, the 
groups being placed at about the usual distance apart of 
the centrosomes, and traces of the achromatic fibres being 
“eeasionally visible. 
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“On certain Physical and Chemica! Properties of Solu- 
tions of Chloroform and other Anzesthetics.—A Contribution 
to the Chemistry of Anesthesia. (Second Communica- 
tion.) ’’ By Prof. B. Moore and Dr. Herbert E. Roaf. 
Communicated by Prof. C. S. Sherrington, F.R.S. 

The experiments reeorded in the present communication 
support the conclusion drawn in a previous paper by the 
authors that anwsthetics form unstable compounds or 
aggregates with the proteids of the tissue cells, and that 
anesthesia is due to a paralysis of the chemical activities 
of the protoplasm as a result of the formation of such 
aggregations. 

‘Vhe comparative experiments with ethereal extracts 
demonstrate that the action is upon the cell proteids and 
not upon the lipdids. 

The compounds or aggregations so formed are unstable, 
and remained formed only so long as the pressure of the 
anesthetic in the blood is maintained. 

The results of the experiments may be summarised as 
follows :— 

(1) The solubility of all anzestheties experimented with 
is higher in serum than in water. 

(2) At a certain concentration, definite for each 
anesthetic, there occur opalescenee and cominencing pre- 
cipitation of proteid. 

(3) At equal concentration of chloroform in water or 
saline on the one hand, and serum, haemoglobin, or the 
tissues (brain, heart, muscle, and liver) on the other, the 
vapour-pressure is always higher in the former than in the 
latter. 

(4) The curve connecting vapour-pressure and concentra- 
tion is, in the ease of water and saline, a straight line ; 
while in the case of serum, haemoglobin, and the tissue 
proteids it is a curve showing association, especially at 
the higher concentrations. 

(5) Comparative determinations of vapour-pressure and 
concentration, in serum and brain tissue and in ethereal 
extracts of these equal in concentration of lipdid, show 
that the proteid of the tissue combines with the anaesthetic. 

(6) Determinatioas of the effects of addition of chloro- 
form upon the lowering of freezing point confirm the 
results obtained by the vapour-pressure and solubility deter- 
minations. 

(7) Determinations of the changes in electrical con- 
duetivity eaused by addition of chloroform indicate that 
accompanying the combination of the anesthetic with the 
proteid there takes place a splitting off of electrolytes. 

(8) When the lipdids, extracted from serum or tissues 
by ether, are made up into an emulsion with normal 
saline, many of the lipdids take the form of bi-coneave 
discs. 

(9) The lipdid emulsions are very permanent, but 
separate on the addition of anasthetics or neutral salts, in 
similar fashion to colloidal solutions. 


“A Note on the Effect of Acid, Alkali, and 
certain Indicators in Arresting or otherwise Influencing 
the Development of the Eggs of Pleuronectes platessa and 
Echinus esculentus.’’ By E. Whitley. Communicated 
by Prof. W. A. Herdman, F.R.S. 

(1) The amount of variation from the normal concen- 
tration of hydrogen and hydroxyl ions in sea-water which 
the eggs of Pleuronectes will tolerate is very small. 

(2) \ disturbance of the equilibrium towards the acid 
side is much more fatal than the opposite. 

(3) A progressive development of resistance to an un- 
favourable action of the environment takes place in pro- 
portion to the age of the eggs. 

(4) Phenolphthalein is deadly to the eggs of Echinus 
esculentus, but harmless to those of Pleuronectes, while 
dimethyl quickly kills the latter, and appears, if anything, 
to have a favourable influence upon the development of 
the former. 


Anthropological Institute, 
Gowland, president, in the chair... Dyak witeh doetor’s 
medicine chest: R. Shelford. The chest is cylindrical in 
shape and about a foot high, and contains various charms, 
ineluding water-wora pebbles, a erystal, used for a kind 
of erystal gazing, and a few simples which have actual 
curative properties.—Ruins in Rhodesia: D. Randall 


December 5.—Prof. W. 
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Maciver. Mr. Maclver visited sites at Inyanga, Niekerk, 
N'Natali, Umtali, Dhlo-Dhlo, Kami, and Zimbabwe, views 
of all of which were shown. At Inyanga there are count- 
less ‘* pit dwellings,”’ consisting of a pit and passage and 
hut platforms. The elucidation of the mystery of their 
use is assisted by a study of the Niekerk ruins, which are 
the most remarkable in the country. The area of these 
ruins is not less than fifty square miles, and within this 
urea it is almost impossible to walk more than ten yards 
without coming upon a wall. The gencral principle appears 
to be that cach -hill constitutes a separute unit complete 
with its own buildings and divided at the bottom from its 
neighbour by a boundary wall, which is the first of a series 
of concentric lines. These lines cannot have been for pur- 
poses of irrigation, but must have been entrenchments. 
They always cease at the crown of the hill, which is 
covercd by a serics of buildings, and it is this fact which 
shows the bearing of these walls in the problem of the pit 
dwellings. The buildings in the hill are of two types, one 
divided by suceessive stages from the pit dwelling and the 
other the pit dwelling itself. The forts at Niekerk are 
also generally of similar or derived form to those at 
Invanga. Similarly, the more advanced type of buildings 
found at Umtali or elsewhere are all derivatives of the 
pit dwelling, and Great Zimbabwe itself falls into line, and 
was simply a royal kraal. In the whole country there 
scems to be a regular progression with regard to these 
buildings, the northern region being the most fortified, and 
the defensive scheme becoming less rigorous towards the 
south, As to the buildings of these forts and dwellings, 
all the implements found are of the type used by the 
natives of the present day, and as at Niekerk there is 
no cvidence of modern squatting it seems fair to presume 
that similar implements found elsewhere ure also not the 
results of squatting, but were left by the eriginal builders. 
As to the date, Mr. Maclver cut sections in the ruins he 
visited, and at Dhlo-Dhlo he made a most significant and 
conclusive discovery. .\ trench was cut below the intact 
cement floor of a hut, and amongst other objects Mr. 
Maclver discovered fragments of Nankin china. Con- 
sequently, no stone was laid at Dhlo-Dhlo before the time 
when Nankin china was manufactured and imported from 
the East; experts fix this date as the sixteenth century a.p. 
This find conclusively fixes the date, for Dhlo-Dhlo and 
all the other remains exhibit similar characteristics of 
building, sand it may be taken as proved that the ruins 
of Rhodesia are mediaval or post-mediaval, that they 
cannet be possibly placed earlier than the eleventh century 
(probably the very oldest building was not erected before 
the fourteenth century), and that they were built by a 
nitive African race not differing to any great degree from 
the inedern natives. 


Evtomological Society, Decembe: 6.—Mr. F. Merrifield, 
poesident, in the chair. Exhtbitious.—A series of varieties of 
the Mediterranean Carabus morbillosus, showing all inter- 
gradations from the ordinary morbillosus, and presenting 
a striking case of geogruphical variability: Dr. K. Jerdan. 

Specimens of Ptinus pusillus, Stwem., recently dis- 
vevercd in a corn factor’s shop at Edigonton: H. St. J. 
Donisthorpe.—.\ hermaphrodite of the Proctotrupide, 
a osand-wasp without wings captured by Mr. Poole, 
and the @ Apion semivittaiun, Gyll., taken many 
sears ago by Mr. Walton near the Tivoli Gardens, 
Margate, together with a specimen of the same species 
discovered while sweeping long grass near the Chequers 
Inn, Deu, on September 26, 1904: A. J. Chitty.—A 

and . example of the Dipteron Ielophilus transfugus, 
1, taken from thistle-heads in the fen marshes at Kdmon- 
ton Jast July, and a specimen of Stenoptcryx hivundinis, 
au parasite an swallows and martins found on Box Hill, 
Surrey, in August: I. B. Jemnings.—Specimens of 
Odouto pera bidentata ab. nigra, the melanic form of which 
is rapidly inereasing in the Wakefield district of south 
Yorkshire: G. ‘T. Porvitt.—Specimens of South African 
Pierine butterflies taken in the dry season this year, further 
illustrating the diverse forms, and with them, for com- 
parison, specimens taken during the rains: Dr. F. A. 
Dixey.~.\ ¢ and = specimen of Ornithoptera chimaeva, 
Rothschild, and some remarkable species of Delias collected 
recently by Mr. A. S. Meek in the mountain region of 
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British New Guinea: O. E. Janson.—Specimen of a 
Buprestid beetle, Cyria imperialis, Don., having, in addi- 
tion to the normal Jore-leg on the left side, two supple- 
mentary fore-legs originating Irom separate coxze: Com- 
mander J. J. Walker, on behalf of Mr. A. M. Lea,— 
&d and & cxamples of Tetropiuam crawshayi, Sharp, bred 
by the Rev. G. A. Crawshay from eggs deposited in July 
last in the bark of larches at Leighton Buzzard: G. C. 
Champion.—Unique specimen of Depressaria emeritella, 
Stn., from an unknown locality, on which the species was 
added to the British list many years ago, and a specimen 
of Cerostoma uasperella, 1.., discovered by Mrs. Hutchinson 
near Leominster on September 21, 1881, and only taken, 
as regards Britain, in Dorset (formerly), and Herefordshire 
very rarely: E. R. Bankes.—Series of Tryphacna comes 
bred through three generations, and brought together to 
test the relative proportions of melanic to non-melanic 
forms and the possible range of variations to be obtained 
[rom a single pair of parents: A. Bacot. The exhibitor 
announced that all the results of the second and third gener- 
ations seemed to be capable of 't Mendelian ’’ explanation. 

(1) Larvee of Collyris emarginatus, Dej., from Borneo, 
observed with mouth-parts qualified to excavate burrows in 
wood. (2) Larva and pup of Mormolyce, together with a 
specimen of a fungus of Polyporus split open to show the 
lenticular chamber excavated by the larva, to which access 
was obtained by so small an orifice that it was surprising 


thut the emerged beetle could squeeze through: R. 
Shelford.—Pupers.—Some observations by Mr. A. H. 
Ilamm, of the Hope department, Oxford University 


Museum, tending to confirm the opinion that Pieris rapac 
chooses for prolonged rest a surface on which it will be 
concealed: E. B. Poutton.—On the emergence of 
Jiyrmeleon fornicarius : W. J. Lucas. Descriptions of new 
species of African Halticinee and Galerucinw: M. Jaeoby. 
—On the ichneumonidous group Tryphontdes schisodoutt, 
Holmgr., with descriptions of new species: C. Mortey. 


Linnean Society, December 7 Prof. W. A. Herdman, 
F.R.S., president, in the chair—On the aetiology of 
leprosy: Dr. J. Mutehinson, F.R.S. The author adduced 
much evidence from all parts of the world in support of 
the fish hypothesis of the cause of leprosy, more especially 
from South Africa, China, and Norway. In places where 
the disease is scattered and infrequent there might, he 
admitted, be some difficulty in tracing the association of 
cause and effect; but if regard be taken uf those only in 
which excessive prevalence occurs, all hesitancy would dis- 
appear. He challenged anyune, not yet convineed, to name 
any place in the whole world in which the leprosy pre- 
valence exceeded 50 per 10,000 which was not either a 


_ fishing-station or notorious for the consumption of bad 


fish. As instances of places where this enormous preva- 
lence has been recorded, the following were mentioned :— 
Minicoy (Maldives), Nalagoan (Bengal coast), Fiji, and the 
Sandwich Islands. By way of affording a standard of 
comparison, it wus added that the prevalence in Ceylon 
was only 2 per 10,000, and in India as a whole less 
than 6. 


Faraday Secietyv, December 12.—Mr. James Swinburne, 
vice-president, in the chair. The physics of ore flotation : 
J. Swinburne and Dr. G. Rudorf. The flotation of ores 
to separate them from gangue is carried out by treating 
them with dilute acid, or acid sodium sulphate, at a 
temperature short of boiling water. Little bells of CO, 
attach themselves to the ore particles, but not to the 
gangue, and the ore particles are floated to the surface, 
where they are skimmed off. The questions are why the 
sulphides are selected, and why the temperature matters. 
The authors hold that it is a question of two opposing 
forces—adhesion between the solids and the liquid which 
varies with different solids and liquids, and surface tension 
of the liquid.—The concentration of metalliferous sulphides 
by flotation: Prof. \. K. Huntington. The paper also 
embodies the author’s contribution to the discussion on 
the previous paper. Experiments are described which prove 
that the gas causing flotation is CO, derived from native 
carbonates of iron and manganese present in the ore, and 
not from calcite or from carbonates produced on the surface 
of the sulphides by weathering. Carbonates which are 
decomposed by dilute sulphuric acid in the cold do not 
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give rise to the formation of a scum. Experiments are 
also described showing that the gas escaping during flota- 
tion carries an electrical charge, leaving an opposite charge 
on the solution. The assumption of Messrs. Swinburne 
and Rudorf of the presence of an air-film on the surface 
of the sulphide particles is criticised, and it is shown that 
the particles are floated perfectly after precautions have 
been taken to remove any adherent film of gas by ex- 
haustion with acid, washing with alcohol, treatment with 
air-free distilled water, and exhaustion with the pump.— 
The ions of pure water: Prof. J. Walker. In the dis- 
cussion on Dr. Lowry’s paper on an application to electro- 
lytes of the hydrate theory of solution, Mr. Bousfield 
directed attention to an apparent discrepancy between the 
temperature coefficient of the mobility of hydrogen and 
hydroxide ions on the one hand, and the temperature 
coefficient of the conductivity of water on the other. The 
author points out that when the data obtained by Kohl- 
rausch for pure water are employed, and when allowance 
is made for the temperature coefficient of ionisation, the 
discrepancy vanishes. 


Geological Society, December 12.—Dr. J. E. Marr, 
F.R.S., president, in the chair.—The physical history of 
the great Pleistocene lake of Portugal: Prof. E. Hull. 
There is evidence that the general level of the lake-bed was 
once nearly that of the outer sea, and that the sea-waters 
gained occasional access to the lake during the earlier 
stage of its formation. The lake was eventually drained 
by the channel cut by the Tagus at the harbour of Lisbon, 
upon the elevation of the land to about its present level. 
—The geological structure of the Sgirr-of Eigg: Dr. A. 
Harker. The conclusions arrived at bring the rock of 
the Sgurr of Eigg into relation with the other British 
Tertiary pitchstones, which are all intrusive. 


MANCHESTER. 


Literary and Philosophical Society, November 28.— 
sir W. H. Bailey, president, in the chair.—Experiments on 
the variation of the electrical resistance af osmium with 
the temperature: H. Morris-Airey. The range over which 
the experiments were conducted extended from the tempera- 
ture of liquid air up to dull red heat. The results show 
that the behaviour of osmium, like that of the ordinary 
metals, can be represented by a parabolic expression. 


Dustin, 


Royal Dublin Society, November 21.— Prof. W. F. Barrett, 
F.R.S., in the chair.—Energy of secondary radiation: 
Prof. J. A. MeCleltand. This paper is a continuation of 
previous papers in which the author studied the secondary 
radiation of 8 particles that is emitted. by substances when 
acted upon by the 8 rays of radium. The relative intensity 
of the secondary radiation from a latge-number of elements 
for the same incident radiation has been previously 
measured, the results showing that the secondary radiation 
is always greater the greater the atomic weight. In the 
present paper the total energy of the secondary radiation 
from a lead plate is compared with the energy of the 
primary radiation that produces it, the plate being thick 
enough to prevent the transmission, of any radiation; the 
ratio is found to be 0-62 for lead, and corresponding 
nambers are given for other elements, the numbers, of 
course, diminishing with decreasing atomic weight, the 
number for carbon being 0-19. From the known value of 
this ratio we can calculate theoretically what per- 
centage of the energy absorbed by any element of the plate 
is set free again as secondary radiation; the percentage is 
as high as 94 for lead and 95 for uranium, with smaller 
values for lower atomic weights, the percentage for carbon 
being 53. The importance of this large transformation 
of the energy of the primary radiation into secondary 
radiation is shown by some examples. The relation 
between the coefficient of absorption of the 8 rays and 
the value it would have if there were no secondary radi- 
ation is calculated; for lead one coefficient is about four 
times the other. Again, when we determine the coefficient 
of absorption of a radiation by measuring the intensity 
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after passing through successive layers of a substance, we 
should, on account of secondary effects, get values of the 
coefficient diminishing with increased thickness traversed, 
even if the radiation were perfectly homogeneous. For 
this reason the 8 rays from radium are not so _hetero- 
gencous as they appear to be from observations on absorp- 
tion. The paper shows how to determine the true 
coctficient from such observations.—An improved form of 
entoptoscope for the detection and delineation of cataract, 
&c.: W. F. Barrett, I.R.S. The author exhibited this 
instrument, and fully described it with the aid of diagrams 
and lantern slides. 


Royal Irish Academy, November 30.—Prof. Rk. Atkinson, 
president, in the chair.—Second report on Jrish cave ex- 
plorations: Dr. R. F. Sehartf, chairman of the com- 
mittee. Dr. Scharff gave a general survey of the investi- 
gation, and mentioned that the report embodied the results 
of the work carried on in the caves of co. Clare during 
the years 1903-4 under the direction of Mr. R. J. Ussher. 
The latter subsequently showed a series of lantern slides 
giving a narrative of the events. Prof. Cole described 
the geological features. The caves originated by the solvent 
action of water on the Carboniferous limestone, and may 
possibly be pre-Glacial. Mr. Westropp read the portion 
of the report dealing with the tools and ornaments found, 
which included chert scrapers, various bone implements, 
bronze pins, and a beautifully worked bronze buckle, as 
well as an ancient gold bracelet. Prof. A. F. Dixon dealt 
with the human remains, while Mr. Newton described the 
very numerous bird bones, which included those of the 


| crane, now only an extremely rare irregular visitor to the 
| British Isles. 


The mammatian and other vertebrate and 
invertebrate animal remains had been determined by Dr. 


| Scharff, who exhibited specimens of the bones and teeth 
| of Irish elk, reindeer, Arctic lemming, Arctic fox, bear, 
wolf, and Caffer cat, and those of domestic animals, &c., 


making remarks on their horizontal, vertical, &c., distribu- 
tion in the caves.—On the former occurrence of the African 
wild cat (Felis ocreata, Gmel.) in Ireland: Dr. R. F. 
Scharff. Remains of the wild cat are abundant in the 
upper stratum of the Clare caves. Careful measurements 
show that this cat was not the wild cat of Europe (Felis 
catus), but the African cat (Ff. ocreata=F, maniculata), 
and that the English cave remains of cat are also mostly 
referable to the latter species. 


EDINBURGH. 
Royal Society, November 20.—Lord McLaren, vice- 
president, in the chair.—Some further results obtained 


with the spectroheliometer: Dr. J. Haim. This was a 
sequel to a previous communication already published in 
which the main object was to find how Carrington’s law 
of solar rotation varied with the sun-spot cycle. The 
relative shift of certain solar spectrum lines taken from 
opposite limbs of the sun was determined by comparing 
their positions with the positions of neighbouring telluric 
lines. Jf, however, instead of the difference of the positions 
of a chosen solar line the mean be taken, the true position 
of the solar line referred to the neighbouring telluric line 
is obtained as it would be were the sun not subject to 
rotation. Now, according to Doppler's principle, the re- 
lative position of the solar and telluric lines so determined 
should be affected by (1) the annual motion of the earth 
as it recedes from and approaches to the sun; (2) the 
diurnal motion of the earth on its axis; and (3) the swing 
of the earth about the centre of gravity of the earth and 
moon during one complete lunation. The amounts of the 
displacements of the lines in the solar spectrum due to 
these three motions may be calculated. The monthly 
motion is too small to be detected with certainty, being of 
the same order as the errors of observation. The instru- 
ment was capable of detecting the others. By calculating 
the diurnal effect and subtracting it from the observed 
positions, Dr. Halm obtained a distinct annual periodicity 
in the measured positions of the chosen line, and the 
observed variation agreed within the errors of observation 
with the calculated effect. Similarly, subtraction of the 
calculated annual effect left the diurnal effect clearly marked 


216 
and agreeing also remarkably well with the calculated 
value. In the observations, however, which had extended 


over the last four years, there existed undoubted evidence 
‘of a shift which could not be explained in terms of any 
known motions. It would be interesting to sce how this 
shift continued as the sun-spot cycle passed through its 
approaching maximum. The only suggestion which the 
author had to offer in explanation was the possible effect 
of a changing pressure in the sun in the neighbourhood 
of the material giving the line.—Observations on the 
normal temperature of the monkey and its diurnal vari- 


ation, and on the effect of changes in the daily routine 
on this variation: Drs. Sutherland Simpson and J. J. 
Galbraith. The diurnal temperature variation in the 


monkey had considerable range, being about twice that 


of man in normal health. The temperature reached its 
maximum during the day and its minimum at night. 
When by artificial iflumination and darkening of “the 
room day and night were interchanged, and when at the 
same time the meals were altered appropriately, the 
temperature variation was found to change also, the 
maximum always coming during the time of activity. 


Starvation for three days quite did away with the rhythmic 
character of the variation.—Notes on the effect of electric 
oscillations (co-directional and transverse) on the magnetic 
properties of iron: J. Russell. The oscillations were 
obtained from an induction coil, and their general effect 
was greatly to increase the induction in moderate fields, 
and also to increase the hysteresis during a complete cycle. 
When the cycles were compared between the same limits 
of induction, the effect of the electric oscillations was to 
diminish the hysteresis.—Some electrical measurements on 
metals: Dr. C. E. Fawsitt. The aim of the experiments 
was to measure the electromotive position of two specimens 
of the same metal, one of which had been rapidly cooled 
and hardened and the other slowly cooled and annealed. 
The metals used were silver, gold, and platinum, and in 
all cases the hardened amorphous form was found to be 
cleetropositive to the annealed crystalline form: when placed 
in dilute acid, the potential difference being about 0-013 
volt. 


New SoutH W aces. 


Linnean Society, September 27.—Mr. T. Steel, president, 
in the chair.—Notes from the Botanic Gardens, Sydney, 
No, ri: J. H. Maiden and E. Betche. In addition to 
several new species and varieties described, the following 
species are recorded as new for New South Wales :— 
Capparis sarmentosa, A. Cunn., from the Macpherson 
Range; Casearia esculenta, Roxb., from the same locality 
(the discovery of this species adds another order, 
samydacez, to the flora of New South Wales); Pultenaea 
mollis, Lindl, from Gilgandra; Erythroxylon australe, 
F.v.M., from the Macpherson Range; Strychnos psilo- 
sperma, F.v.M., from the same locality; Marstlea angusti- 
folia, R.Br., from Gilgunnia.—Notes on the native “flora 
of New South Wales, part iv., the occurrence of Casuarina 
stricta, Ait., on the Narrabeen shales: R. H. Cambage. 
Casuarina stricta is one of the sheoaks found chiefly in 
the southern part of Australia, including Tasmania, and 
it is also common in the interior of New South Wales. 
The author recently found it growing on the Narrabeen 
shale formation at Newport. The shales dip southerly from 
Narrabeen, and pass under Port Jackson at a depth of 
nearly 1000 feet, but outcrop again at Otford and Stanwell 
Park, where C. stricta also reappears. The theory is 
advanced that in late or post-Tertiary time this species 
flourished on what is now regarded by geologists as the 
submerged continental shell, but formerly was a continu- 
ation of the present Jand-surlace, extending, perhaps, 
twenty miles easterly to the roo-fathom line. As the 
Narrabeen shales in the vicinity of Port Jackson also rise 
to the eastward, they would probably have formed the 
surface in places beyond the present shore-line, and it is 
suggested that C. stricta worked its way up from the 
south, partly along this old land-surface, but, owing to 
the subsidence, has all been destroyed with the exception 
of these isolated remnants at Newport, Otford, and Jervis 
Bay.—Census Muscerum Australiensium : a classified cata- 
logue of the frondose mosses of Australia and Tasmania, 
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collated from available publications and herbaria records : 
part ii.: Rev. W. W. Watts and T. Whitelegge. This 
second part of the census completes the mosses known as 


acrocarps. .\bout 370 species are listed. 

October 25.—Mr. T. Steel, president, in the chair. 
—The geology of the New Ilebrides: D. Mawson. 
The following is a summary of the author’s con- 
clusions :——The chain of islands forming the New 
Hebrides group owes its existence primarily to the de- 


velopment during Miocene times of a fold-ridge apparently 
continuous with that passing around the north of New 
Guinea through Sumatra and on to the better known 
region of the Himalayas and southern Europe. In the 
New Hebrides the folding period was preceded by local 
shallow marine conditions and subdued volcanic activity. 


| The folding force would appear to have been exerted [rom 


the direction of Fiji against the foreland of New Caledonian 
erystalline schists and gneisses; a single ridge probably 
resulied defining the western line of islands where ex- 
tensive outcrops of Miocene strata are exposed—in Santo, 
Malekula, and possibly Efate. 
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BRITISH PROGRESS IN 


National Engineering and Trade Lectures. 
by Ben H. Morgan. 


ENGINEERING. 
Edited 
Vol. i., British Progress in 

Municipal Engineeving. By W. H. Maxwell. 

Pp. 182. Price 6s. net. Vol. ii., British Progress 

in Pumps and Pumping Engines. By P. R. Bjor- 

ling. Pp. xiit+o2. Price 6s. net. Vol. iii., British 

Progress in Gas Works’ Plant and Machinery. By 

©. )eeeesackenbury, si SIC .E. Pp. xit-+ 105. 

Price 6s. net (London: Archibald Constable and 

Co tdiero05.) 

HESE lectures, as they are termed, are stated to 
be ‘fa project to stimulate and expand British 
trade in colonial and foreign markets,’’ and their 
“* primary object is to shaw colonial and foreign buyers 
what progress Great Britain has made up to the pre- 
sent time in the manufacture of all classes of 
machinery and goods. Each lecture will emphasise 
novel points of design and utility, and up-to-date 
methods of manufacture; and these points will be 
graphically iflustrated by reproductions of photographs 
and drawings.’’ They are, accordingly, evidently de- 
signed to have an advertising and business character, 
instead of the educational and instructive objects 
which are generally associated with lectures. Engineer- 
ing is assigned the first place in the British indus- 
tries to be dealt with; and the three volumes enu- 
merated above are the first ones published of the 
engineering series, eleven more of which are stated 
to be in preparation by experts the different 
branches. 

The first of these books, relating to municipal 
engineering, is definitely divided into three lectures, 
the first commencing with an introductory review of 
the progress of sanitary science and the work of 
large British municipalities, and then proceeding to 
deal with road enginecring and maintenance; the 
second lecture treats of sewerage and main drainage, 
and sewage and refuse disposal; and the third .is de- 
voted to water supply. 

Each lecture contains more printed matter than 
could passibly be read within the usual allottcd period 
of one hour, not allowing for any references to illus- 
trations; whilst, on the other hand, the space given to 
these lectures is far too limited to enable these very 
important subjects, with their wide range, to be dealt 
with except in a very cursory manner. The aim, 
however, it must be remembered, of these so-called 
lectures is not to explain the principles and describe 
the practice of various branches of engineering, but 
to indicate to persons in the colonies and abroad, by 
the aid of illustrations and brief descriptions in some 
cases, what are considered the best materials and the 
newest and most useful types of machines for carry- 
ing out works in these different branches, and the 
names of the manufacturers in Great Britain who 
supply them. For this purpose, in addition to the 
names of manufacturers and companies, appended in 
many cases to references to municipal works, plant, 
and materials, in the text, and to the illustrations, a 
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| list is supplied at the end of each lecture of the 
| various makers of the plant, machinery, tools, and 


materials used in the municipal works which it 
describes, occupying altogether forty-eight pages. .\ 
short appendix, also, at the end of the book, gives i 
very useful list of the literature bearing on municipal 
engineering, to assist persons desiring fuller inform- 
ation on the subjects referred to. 

These lectures are well illustrated by 196 very clear 
figures and views, consisting of photographic repro- 
ductions and drawings, mostly in full-page plates, 
with a few folding ones; and a fairly full synopsis of 
each lecture, together with a list of the illustrations 
at the commencement of the book, is considered to 
serve the purpose of an index. Valuable particulars 
about certain important municipal works will be found 
here and there in the book; but, whereas the two 
succeeding volumes, on pumps and gas works, are 
fairly well suited for the business objccts of these 
lectures, owing to their appertaining so closely to 
mechanical engineering, the scientific, biological, and 
civil enginecring aspects of municipal works have had 
to be, to a large extent, sacrificed to the main purpose 
of these publications. c 

In the second volume of this series, a brief introduc- 
tion indicates the importance of pumping and 
hydraulic machinery, and the main points that should 
be considered in the selection of pumps under different 
conditions; and the author then proceeds to describe, 
with the aid of illustrations, the principal types of 
pumps and pumping engines made by the chiel 
British firms, pointing out the special features to be 
borne in mind in buying them, and the particular sort 
of work for which each form of pump is best adapted. 
Eight distinct classes of pumps are described in 
separate sections, namely, pumps worked by hand, 
pumps driven by water-power and wind-power, gas 
and oil engine, hot-air, and compressed air-pumps, 
electrically-driven pumps, and steam-pressure pumps; 
and the different forms of pumps in each class are 
given with the names of their makers, together with 
allusions to their merits in special cases, and any de- 
ficiencies in respect to certain conditions of work. 
Electricity is being rapidly extended as a motive 
power for pumps, especially for underground working 
in collieries and mines, and where the power has to be 
transmitted to a considerable distance; and the con- 
struction of directly-driven centrifugal pumps, pumps 
driven by single, double, and treble gearing, and bv 
belt, the ‘* Riedler ’* pump, and the sinking pump, is 
briefly explained. The descriptions of steam pumps 
occupy half the boolx, dealt with successively under the 
four types of direct-acting, rotative, pulsating, and 
rope- and belt-driven pumps. The book: is illustrated 


by mninety-seven views and drawings of pumps, 
and at the end, after a short list of books on 
pumps and pumping-engines published in Great 


Britain, a directory of British manufacturers of these 
machines is given occupyiny twenty-one pages. As 
in the first volume, the table of contents and an un- 
paged list of plates are the only index provided in 
this and the succeeding volume; and the illustrated 
reference to the English De Laval centrifugal pumps 
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must have been added as an afterthought, as these 
pumps do not appear in the table of contents or in 
the list of plates. This volume should prove valuable 
in guiding persons requiring pumping machinery, 
both in the choice of the pump best suited to their 
requirements, and as to the firms from whom they 
can be purchased. 

The third volume deals with the machinery em- 
pleved in the various processes involved in the manu- 
facture of coal-gas, such as the handling of coal, 
retorts, stoking, the removal of coke, condensers, ex- 
hausters, washer-scrubbers, purifiers, gasholders, and 
various gis appliances, with the names of the prin- 
cipal makers; but some of the subjects are referred to 
in a very cursory manner, two pages only being given, 
for instance, to water-gas plant, and also to the very 
important economic question of bye-products. ‘The 
descriptions are illustrated by one hundred and thirteen 
views of plant and machinery; and following the 
principle adopted in the carlier volumes, a elassified 
list of British gas-enginerring literature is added at 
the end of the book, and also of British manufacturers 
of gasworks’ plant and machinery, occupying re- 
spectively eleven and twenty-cight pages, amounting 
to two-fifths of the text of the book. The author holds 
very optimistic views as to the future of the gas in- 
dustry, which he considers are borne out by the re- 
markable of the recent Gas Exhibition at 
Earl’s Court, and which, in spite of frequent gloomy 
prophecies of the injurious influence on it of the de- 
velopment of electric lighting, has more than doubled 
itself in the last twenty years. 

Everything has been done on the publishers’ part to 
render these volumes attractive, by very well repro- 
duced illustrations, unusually large and wide-spaced 
print, good paper, neat binding, and a moderate price ; 
and they may reasonably be expected to be very 
useful, from a commercial point of view, in making 
the scope and efficiency of British manufactures and 
machinery more fully known in the colonies and 
foreign countries, and thereby extending the range of 
British trade and engineering. 


SUCCESS 


ATLAS OF ENGLAND AND 
lal Les: 

The Survey Atlas of Englund and Wales. A Series 
of 84 Plates of Maps and Plans, with Descriptive 
Text, illustrating the Topography, Physiography, 
Geology, Climate, and the Political and Commercial 
Features of the Country. Designed by and _ pre- 
pared under the direction of J. G. Bartholomew. 
(The Edinburgh Geographical Institute, 1903.) 
Price 23 guineas. 


AL SEIU BERD 


H1S sumptuous volume, which began to be issued 
parts in is a credit to all concerned 
with its publication. Mr. Bartholomew and_ the 
Royal Geographical Society are to be congratulated 
on adding a work of great beauty as well as of 
scientific merit to the resources of all who have to 
study England and Wales. These are a majority of 
the thoughtful members of the community, for ‘* know 
thy country " is a maxim next in importance in the 
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medern world to “know thyself. A work which 
concentrates in one volume the materials for a close 
study of its surface anatamy and human settlements 
und routes, as well as a general survey of its re- 
sources and activities, is a precious possession, which 
will increase in value as vears pass, for it is the most 
condensed, yet clear and precise, summary of certain 
aspects of the material condition of England and 
Wales at the beginning of the twentieth century which 
the future historian will find within reasonable com- 
pass. What would present historians not give for 
similar records of the England of past centuries? 

The present work may be divided into four parts :— 
(1) general geographical maps; (2) dctailed topo- 
graphical maps; (3) town pliuns; and (4) text and 
tables, 

(1) The general maps are more complete than in 
any other atlas, although most of them have been 
published previously in another form. The first plate, 
the oro-bathymetrical map, is a new one, and contains 
names for the outstanding features of the land which 
may be regarded as at least semi-official. They were 
selected by Dr. Mill and Messrs. Chisholm and 
Mackinder at the request of the Royal Geographical 
Society. It is convenient te have such a set of names, 
and undoubtedly the greater number, even of those 
which are new or have had an extended significance 
given to them, will be generally accepted. ‘There are, 
however, one or two exceptions. The term gap, 
which has been familiarised to us in recent years, 
more particularly in .\merican writings, can hardly 
be applied to the broad lowland between Wales and 
the Pennines, though it may be used for the valleys 
of the Tyne and Aire, whieh afford narrow but easy 
routes across the Pennines. Norfolk Edge and East 
Anghan Ridge are other terms which seem to imply 
more pronounced topographical features than they 
represent. The Vale of Pickering seems unduly ex- 
tended into that of York. We fail to discover any 
very clear rule as to what features should and 
should not be named. We find the Vale of York, 
but not the Vale of Trent or Severn; the Vale of 
Taunton, but not of Pewsey. While it is a pity that 
something more systematic and complete has not been 
attempted, some of the names are distinctly happy 
and will remain. 

The geological map is unfortunately on a smatler 
scale than that in the companion ‘* Atlas of Scotland,” 
and hardly shows suifcient detail for the 
country south of London, which is shown on an insct. 
A smaller scale map illustrates the distribution of 
old, young, and coal-bearing rocks and iron centres. 
It is clear, but coal and iron are shewn in greater 
detail on a map of mineral products which comes 
later. Maps of vegetation, lands in pasture or in 
crops, afford material for a long chapter in geography 
and economics. The next two sheets show maps of 
monthly and annual rainfall and temperature, driest 
and wettest months, the annual range of temperature, 
and the annual temperature not reduced for altitude. 
The subsequent two sheets depict the railways in 
black, the spheres of influence of the various com- 
panies being shown by different tints. We weleome 
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an attempt to illustrate the areas tributary to each 
railway company, which, if properly done, would be 
a most valuable cuide to business men. The present 
map is hardly successful in showing more than the 
obvious, and in the crowded area of south Lancashire 
and the West Riding of Yorkshire, even when shown 
on a larger scale in an inset, the method adopted does 
not do justice to some of the fines. No attempt has 
been made to distinguish areas which are served by 
more than one railway; nor does the compiler seem 
to have taken configuration into account in preparing 
the map. No doubt the details can be worked ont on 
the half-inch maps which come later, but what might 
have been a very effective and useful map is some- 
what spoilt. It resembles a rough railway company 
diagram rather than the other maps of the atlas. 

The density of population maps by Mr. Bosse, in 
which the uninhabited area is first marked off, are 
clear, and reveal a multitude of points not indicated 
on maps which show the density of population by 
counties. They form a very effective contrast to two 
maps showing densities of agricultural, of industrial 
and commercial population by counties, which, how- 
cyer, summarise the more obvious contrasts of density 
and of distribution. .\dministrative divisions, political 
end ecclesiastical, a commercial and a mineral map 
end the first section of the atlas. 

(2) It is scarcely necessary to direct attention to the 
merits of Bartholomew's half-inch contoured map, 
which everyone uses who cycles or motors. It 
beautifully printed on sixty-seven sections. The con- 
tour lines, as on the Ordnance maps, are shown for 
every 100 feet up to 1000 feet, and for every 250 feet 
above that. The areas between each consecutive Too 
feet up to 4oo fect are tinted in shades of lighter and 
lighter green, between each 200 feet to 1000 fect, and 
then between each 250 feet, in decpening shades of 
brown, a purplish tint being used for the bands 
between 2750 feet and 3000 feet. This is a reasonable 
compromise, but for students of orographical features 
a single colour in different shades would give a clearer 
picture. The great defect of our Ordnance maps is 
the absence of a closer contour interval, and for the 
inadequacy of the existing data in exhibiting the 
characteristics of the relief Mr. Bartholomew cannot 
be held responsible. 

These maps are wonderfully accurate; in some 
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places they are more up to date than the survey 
sheets. Only here and there have we detected minor 
errors. The arrangement of the sections in the 


atlas is confusing. The numbers zigzag in such a 
way that it is not possible, without turning to the 
sheet inside or to the key map, to discover whether 
they run eastwards or westwards. This difficulty 
might have been avoided by printing a key map 
beneath the number outside cach sheet and shading 
the area of the section drawn inside. 

(3) The town plans call for little comment, except 
that they should have been on a uniform scale. 

(4) The text consists of clear descriptions of the 
physical features in relation to political and com- 
mercial development by Dr. Mill, with one or two 
slips, and of the geological features by Sir Archibald | 
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Geikic; temperature and rainfall tables for more than 
a hundred stations (the latter, unfortunately, only for 
a ten years’ mean); agricultural, population, ccclesi- 
astical, demographic, political, commercial, industrial, 
and railway statistics; a list of railways; the 
etymology of English and Welsh place-names ; and an 
invaluable bibliography of the maps of the country 
from the earliest times, specially compiled by Mr. 
Bartholomew. 

It will be seen that the atlas deserves 
prehensive title. The time and art required 
produce it have been great, and Mr. Bartholomew very 
properly makes due acknowledgments to his skilled 
assistants. The execution is admirable, and the work 
is not merely one of great scientific importance, but 
also a specimen of cartography worthy of the reputa- 
tion of the house of Bartholomew. 
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LE|ITHER FOR BOONRBINDING. 


Report of the Committee on Leather for Bookbinding. 
Edited for the Society of Arts and the Worshipful 
Company of Leathersellers by the Right Hon. 
Viscount Cobham and Sir Henry Trueman Wood. 
Pp. 120. (London: George Bell and Sans, 1905.) 
Price ros. 6d. 


N recent years there has been considerable dissatis- 
faction with the quality of leather used for book- 
binding; although many old books have their bindings 
still in good condition, others more recently bound 
have become dilapidated. In 1899 the Schoo] of Arts 
and Crafts formed a committee for the investigation 
of the subject, which appealed later to the council of 
the Society of Arts requesting it to undertake a 
thorough examination of the whole question, and in 
February, 1900, the society agreed to appoint a com- 
mittee for the purpose. The first meeting was held 
in May, 1900, and two subcommittees were elected 
from the members; the first, consisting of Mr. Cyril 
Davenport, of the British Museum Library; Dr. J. 
(;ordon Parker, director of the London Leather In- 
dustries’ Research Laboratories; Mr. A. Seymour- 
Jones, leather manufacturer; Mr. W. J. Leighton, 
bookbinder; and Mr. Douglas Cockerell, boolbinder, 
was to visit various libraries to ascertain the com- 
parative duration of various leathers used at different 
periods and preserved under different conditions. The 
second subcommittee consisted of Dr. J. Gordon 
Parker, Prof. Henry R. Procter, professor of leather 
industries at Leeds University, and Mr. .\. Seymour- 
Jones; its duty was to ascertain the cause of any 
deterioration noticed and to suggest methods for its 
prevention. Mr. M. C. Lamb, director of the leather 
dyeing and finishing department of Herold’s Insti- 
tute, was afterwards added to this committee. 

The committee reported in June, 1901, and the report 
was printed in the Journal of the Society of July 5. 
Tt was considered desirable to reprint the report in a 
nmiore permanent form, and with the financial assist- 
ance of the Leathersellers’ Company the present 
volume has been produced, which contains more 
detailed accounts of the work of the subcommittees 


than were contained in the appendices to the original 
report. 

It was found that all the bindings examined showed 
evidence of decay, but the books bound during the last 
So or 100 years were in a worse condition than many 
of those of an earlier date; some recent binding had 
deteriorated in as short a period as five years. The 
deterioration became more general in books bound 
after 1830; some leather scemed to be good until 1860, 
after whieh date nearly all lcather appeared to get 
worse. 

Besides the quality of the leather, the conditions 
under which books are kept have a great influence on 
the durability of the bindings. When ventilation 
good and artificial light ix not used the books are in 
a better condition. The products of the combustion 
of gas do much mischief, especially on the upper 
shelves of a library, where the temperature is often 
considerably raised by the heat from the flames. Sad 
to relate, tobacco smoke said to be deleterious. 
Daylight, and especially direct sunlight, has a bad 
effect on some leathers and also on the colours of the 
dyes. 

The report discusses fully the durability of the dif- 
ferent kinds of leathers which have been used for 
bookbinding and also the construction of bindings; a 
specification for binding heavy or valuable books and 
alsc one for ordinary library binding are given. 

The second subcommittce investigated the eausc of 
decay by many experiments. Three different kinds of 
skins were tanned with eleven different agents, the 
tanning process being modificd in portions of the 
specimens. Small strips of the leathers were fastened 
on boards with one half of each strip exposed and then 
submitted to various actions—direct sunlight, light 
from a fish-tail gas-burner, light from an incandescent 
gas-burner and from an incandescent electric lamp, the 
fumes and heat ef burning gas, currents of moist and 
dry air alternately in a closed vessel] kept at a tempera- 
ture of 60° to 70° F., carbonic acid gas, and sunlight, 
but protected from air by glass; the results of many 
of these experiments are shown by excellent coloured 
plates. 

Experiments were made with purchased leathers, 


Is 
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most of which were found to contain free sulphuric | 


acid; this acid has been used of recent years for 
brightening the bark-tanned calf, 
which it removes the iren and tan stains, and much 
improves the appearance: of the material, It was 
found that in every case the presence of sulphuric acid 
hastened the destruction of the leather by all the 
agents tricd. Th: sulphuric acid cannot be entircly 
removed from the leather by washing with water; a 
picce of leather containing 1 per cent. of sulphuric 
acid was washed for five days and nights in running 
water, and was afterwards found to contain one-fifth 
of the original quantity of acid. It was found, how- 
ever, that if Jeather containing sulphuric acid is 
washed with potassium or sodium lactate or acetate 
the effects of the sulphuric acid are neutralised. 
Sulphuric acid is also introduced into leather by 
the piekling which is used for preserving skins that 
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are imported from New Zealand and Australia, the 
process consisting of acting on the skins with a solu- 
tion of salt and sulphuric acid. Mr. Seymour-Jones 
has shown that formic acid may be used in the place 
of sulphuric acid, and is quite as efficacious. Sul- 
phuric acid is employed in the dye bath for the pur- 


| pose of liberating certain colours; it has been found 


that in this ease also formic acid may be substituted. 

Mr. Seymour-Jones has made a number of deter- 
minations of the mechanical strength of skins in 
their original condition, and also after tanning and 
other processes; it was found that the breaking stress 
of the leather is always below that of the original 
skin. 

Valuable sections on the preparation of leather suit- 


_ able for bookbinding, on bookbinding, and on the pre- 
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servation of books appear in the report. .\ppendix i. 
consists of hints to owners and keepers of libraries by 
the chairman, Lord Cobham. Appendix ii. is on the 
fading of colour from sumach-tanned leather dyed 
with coal-tar colours, by Mr. M. C. Lamb, and is 
illustrated by coloured plates. 

The book is execllently printed and illustrated, and 
inside the cover are specimens of six varieties 
of leather in their undyed and dyed conditions. The 
report should be read by all interested in books and 
libraries. Ho Me 


OUR BOOK SHELF. 


A Treatise on Ore and Stone Mining. By Sir C. 
Le Neve Foster. Sixth edition, revised and enlarged 
by Bennett H. Brough. Pp. xxx+799. (London: 
Charles Griffin and Co., Ltd., 1905.) Price 345. 


Tis book, when it first appeared in 1894, was the 
first systematic treatise on mining published in 
England, and was quite up to date; but later editions 
were not sufficiently revised, and the hand of death 
put an end to the gifted author’s intentions of re- 
writing the work. The preparation of a new edition 
could not have been entrusted to more competent 


hands than those of his old colleague Mr. Bennett 
H. Brough. The general arrangement of the book 
is the same as in former editions, except that 


chapter xiv., ‘‘ Principles of Employment of Mining 
Labour,’’ has become chapter xvii. 

The revision of the whole work has been very 
thorough; recent discoveries of important occurrences 
of minerals and new methods of mining and treating 
ores have been brought up to date, while other 
methods, machinery and appliances, which have been 
superseded during the last few years, are omitted 
fram this edition. 

Additions to the work are interspersed throughout, 
so that it is difficult to make selections. More 
prominence is given to the important iron-ore deposits 
of Sweden and Norway, also to those of Spain. The 
various kinds of steam turbines, which may, under 
certain conditions, be used to advantage as motors 
for pumps, are briefly described. A considerable 
addition has been made to the list of important per- 
cussive rock drills now on the market. The Water 
Leyner rock drill with its water-flushing apparatus, 
which tends to prevent miners’ phthisis, is introduced 
to the reader, and the recent important investigations 
of Dr. Haldane and Mr. Thomas into the mortality 
of Cornish miners receive the attention they deserve. 
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We find no mention in chapter vii.—‘* Haulage "'— 
of Koppel’s hydroleum steam locomotive, which is in 
use at some mines in Great Britain and elsewhere 
for underground haulage, and deserves to be better 
known. .\ 10-horse-power locomotive costs 285/., and 
burns on an average 1$ gallons an hour of crude 
petroleum, which can be bought for 3d. a gallon. 
Acetylene hand lamps (p. 544) are also used at some 
of the mines in Great Britain, while one mine at 
least has had its pass-byes illuminated for years by 
30-candle-power acetylene burners supplied from a 
small generating plant. 

We would warn the mining student not to malse : 
pilgrimage to the Frongoch Mine, mentioned more 
than once, as, unfortunately, the whole of the fine 
electrical and dressing plant has passed under the 
auctioncer’s hammer and been dismantled. 

The amount of accurate and up-to-date information 
contained in this volume is enormous. No mining 
student at home ean afford to negleet it, and it is a 
library in itself to mining engineers who go abroad. 


The Useful Plants of the Island of Guam. 
Safford. Pp. 416. (Washington: 
Printing Offiee, 1905.) 


Byais EE. 
Government 


Durinc the last few years there has been a remark- 
able advance in the application of scientific knowledge 
to the cultivation of economie products, and as a result 
there has arisen a demand for authoritative books pro- 
viding accurate and recent information. The Depart- 
ment of Agriculture in the United States of America 
has taken the lead with its useful series of bulletins 
of an eminently praetieal nature. In addition there is 
need of handbooks, similar to this volume by Mr. 
Safford, which give a comprehensive account of the 
products of a country or colony. Dr. Watt’s dic- 
tionary of the economie products of India is a monu- 
mental compilation dealing with an area that embraces 
tropical, subtropical, and mountainous regions, and 
describes not only indigenous products, but another 
fifty per cent. of introdueed plants; in its present 
form, size and cost preclude its general use, although 
it is a valuable work of reference. 

The island of Guam, about too miles in circum- 
ference, is the largest of the Ladrone or Marianne 
Islands, and passed into the possession of the Ameri- 
cans after the late war, while the rest of the islands 
were sold by Spain to Germany. The author had 
Many opportunities of studying the islanders and 
different parts of the island, and made excellent use of 
this advantage, so that his information is the result 
of personal observation and inquiry. The introduc- 
tion, forming nearly half the book, contains a general 
account of the history, physieal conditions, vegetation, 


fauna, and ethnology, while in the second part is | 


given an alphabetical Jist of plants with vernacular 
names and descriptions. Mr. Safford formed a verv 
favourable opinion of the islanders. Agriculture is 
universally pursued, and even the artificers leave their 
trade from time to time to attend to the rancho. 
Maize is the principal food crop, rice is grown, but not 
in sufficient quantity to supply the demand, and taro 
and yams are cultivated as well as tobacco. Coffee is 
grown round most of the habitations, requiring little 
attention, and plantains and bread-fruit thrive luxuri- 
ously. Although copra provides the only article of 
export, the number of economic plants that are indi- 
genous or have been introduced is exceedingly large, 
so that the list of plants and the information provided 
would be useful in many tropical countries. Of fibre- 
yielding plants twenty-three are recorded, including 
pine-apple, ramie, kapok, cocoa-nut, plantain, Manila 
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hemp, Sida and « Pandanus, but the most valued plant 
is Hibiscus tiliaceus, from which the natives make all 
their cordage and cables. The island will produee 
plenty of citrus and other fruits, and several farin- 
aceous and oil-yielding plants were observed. The 
book is lavishly supplied with excellent illustrations 
and the information is readily obtainable; in fact, the 
volume supplies a good model for future compilations 
of a similar nature, the main defect being a somewhat 
unusual nomenclature, which does not, however, cause 
any ditfieulty in the determination of the plants 
referred to. 


The British Journal Photographic Almanac and 
Photographer's Daily Companion for 1906. Edited 
by George E. Brown. (London: Henry Creen- 
SyOOd saiidean, 1905.) lanice 15.) metins Ts, Od: 
cloth. 


Tuer present issue of this year-book appears under the 


direction of a new editor, Mr. G. E. Brown, but 
the contents in no way suffer from this change. As 


has always been the case, and still is, this work is 
a compendium of everything pertaining to photo- 
graphy, and the photographer would be at a loss if 
he had not the volume near at hand for ready refer- 
ence. Under the new guidance, the material brought 
together is all that could be desired, and in order 
that any particular portion of it can be looked up at 
once there is a full ‘‘ contents’? and an elaborate 
index. 

Other features of this annual consist in a capital 
popular account of photographic copyright as it exists 
to-day, a most interesting and varied ‘epitome of 
progress,"’ being a survey, logically classified, of the 
year’s labour in both technical and seientific photo- 
graphy, and articles contributed by leading writers. 
The direetory of photographie societies, formula for 
the principal photographic processes, and other facts 
have all been secured and brought up to date, render- 
ing the volume indispensable to the busy photo- 
erapher. 


Nature in Eastern Norfolk. By Arthur H. Patterson. 
Pp. viit+352. (London: Methuen and Co., 1905.) 
Priee 6s. 

Yuus book contains some very pleasant reading, for 

Mr. Patterson is a born naturalist, and writes with 

freshness and enthusiasm. Not the least interesting 

chapter is the autobiographical one, in which the 
author tells the story of his early passion for natural 
history, his painful struggles to gratify it, and his 
later misadventures, with much relish and humour. 
We gather that he has at last settled down to a 
homely life in his beloved native town, and hope that 
he may long continue in it. The second chapter, 
general observations on the fauna, is also very good 
reading, and here the human species 1s well re- 
presented by short but vigorous sketches of old punt- 
gunners and bird-eatchers. The rest of the book is 

occupied with lists of birds, mammals, fishes, &c.; 

these naturally do not offer much that is new in a 

district that has been so thoroughly worked as east 

Norfolk, but they are often cnlivened by anecdotes 

or personal reminiscences. The discovery of the black 

rat (Mus raffus) as a common species in Yarmouth 
is extremely interesting, and still more so is the 
occurrence of a few specimens of M. alexandrinus, its 
southern variety. Other contributions of Mr. Patter- 
son to the natural history of the district are to be 
found in these pages; most of them are already known 
to members of the Norfolk and Norwich Naturalists’ 
Society. 
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{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


The British Association and our Colonies. 

PRor, MiILNr's letter in NatuRE of November 23 (p. 77 
will be read with pleasure by all scientific people in the 
colonies. The benefits to be derived from a colonial meet- 
ing such as he suggests are many and various, and | have 
no doubt will receive full consideration should the idea be 
given effect to. 

Here in Africa, one piece of work which the British 
Association is the natural body to take up is that of the 
magnetic survey of the whole continent. The great lack 
of trustworthy data for immense tracts of this continent 
has been often commented on. When we remember how 
much of the continent is in British hands, and how the 
British Association since its inception has stcadily helped 
and encouraged the study of earth magnetism, the fitness 
of bringing such a proposal before the association is 
apparent. At such a conference the possibility of a simul- 
taneous miagnetic survey of Australia would naturally be 
considered. Could these two surveys be carried out—even 
if very incompletely—they, with the surveys at present in 
progress and with the proposed ocean surveys of the 
Carnegie [nstitution, would form an invaluable contribu- 
tion to our present knowledge of earth magnetism. 

Africa has many other problems—educational, 
ational, meteorological—the solution of which 
helped were they taken up at such a conference. 

J. C. Beattir. 

South African College, Cape Town, December 12, 1905. 


explor- 
would be 


Monotremes and Birds. 

Ix Semon’s Zoologische Forschungsreisen, Licferung xxii. 
(1904), Disselhorst treats of *' Die maennlichen Geschlechts- 
organe der monotremen und einiger Marsupialen.’? On 
Pp 123 are two text figures, both copied from Sir Everard 
Home, Phil. Trans., 1802, plate xii. One represents the 
male genital apparatus of Echidna hystrix, the other, 
Fig. 18 of the German work, the stretched male organ 
of the same unimal. Now this Fig. p is, in Home's 
paper, correctly named ‘' penis of the Drake.’’ Needless 
to say, this Drake's organ does not in the Jeast agree with 
that of Echidna, as which it is described in the German 
work, and our author is sorely puzzled about some of the 
details, cf. p. 131. This may well be the case. Errors 
and blunders have been made ere now, but the serio- 
comic point is that this Drake figure has, in the process 
of reproduction, assumed mammalian characters. In the 
original figure the base is surrounded by well-drawn 
feathers, and such are mentioned in the explanation of 
the plate. The thing is also correctly copied by Owen in 
his article Aves in Todd's ‘ Cvelopadia,”’ further in the 
““ Anatomy of Vertebrates,’’ vol. ii., Fig. 119, and Owen 
directs attention to an important error committed by 
liome in his interpretation of the urethra. But in the 
recent figure, wrongly attributed to Echidna, the feathers 
have lost their character as such, and have turned into hairy 
structures! Who has done this? The author or the artist, 
or have both combined to correct the faulty original? It 
is such a strikingly pretty figure that it is almost sure to 
be propagated, perhaps to be used as a proof of the affinity 
of the oviparons mammals. But a drake is a drake, for 
all that. H. Gapow. 

University Muscum of Zoology, Cambridge, December 20. 

Sounding Stones at Ch’tfu, Shantung. 

Last July I happened to pass through Ch’iifu, the birth- 
and burial-place of Confucius. In ‘‘ secing the sights ’’ of 
the town | found three very fine examples of ‘‘ ‘sounding 
stones,’’ or “stone gongs’? as they are sometimes called. 
These particular examples do not seem to be very well 
known except by Chinese; none of my foreign acquaint- 
ances who have been in Ch’tifu had noticed them, Photo. 
No. 1 shows the tomb of the grandson of Confucius. The 
cover of the incense dish (on which my servant is resting 
his hand) is made from stone, but when struck with a stick, 
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or cven with the knuckles, it rings us though it were bronze. 
In fact, my man in the photograph refused to believe that 
it was anything but painted bronze until | myself assured 
him to the contrary. Photo. No. 2 shows two pillars 
(marked with crosses) of the balustrade in front of the 
principal hall of 
the great Con- 
furian temple at 
Ch'tfu. Struck 
at any point 
with a piece of 
wood, they give 
a distinet 
musical note. 
Inside the 
temple is a large 
tublet, AL Ib) (a) (ui 
5x3 x2 feet, of 
the same stone. 
In this case the 
note produced 
varies according 
ta the point at 
which the stone 
struck. The 
stone from 
which all these 
bedies is made 
is a grevish 
oolitic limestone. 
1 was infornied 
that at eran 
from a quarry at 
Kwan Ko Shan, 
ahout seventeen 
miles south-east 
of Ch’ufu. Most 
af the stone 
from this place 
has no musical 
quality, but from time to time veins of it are found, and 
when found it is usually abundant. ‘* Stone gongs ”’ of 
this kind are found in all parts of the country, and some 
are in the possession of foreigners. So far as J] can find 
out, they all come from this one locality. They have been 
known for many centuries, and it is recerded that the 
district from which they come paid its share of a certain 


1s 


Fic. t.- Grave of the grandson cf Confucius 
Cemetery of the K'ung family, Ch if, Shantung. 


special linperial tax in ‘* sounding stones.’ 1 should be 
pleased if any reader could give the cause of this very 


and if it is not understood [ would 
gladly give what help I can towards elucidating it. 
During this journey 7 was pressed for time, and as my 
route Jay directly cast from Ch’ufu f was not able to visit 


remarkable property, 


Fic. 2,—Detail of Confucian Temple, Ch'tifu. Shantung. 


Should there be any object in doing so, how- 
ever, | will take the first opportunity of returning and 
making any observations that 1 may be asked to make. 
Such an opportunity may oecur at any time, and, in fact, 
could be easily made to occur, as the journey would only 


the quarry. 
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take four days each way. | am afraid, however, that it 

might prove very difficult to sucure any sample ol this 

stone for transportation to Europe. ALFRED TINGLE. 
Chinanfu, Shantung, China, November g, 1905. 


Aurore of November 15 and December 12. 


communication of December 9 
December 28}, [| have learned that the 
of Ncevember 15 was observed here by 
betwecn 8.30 p.m. und 9.30 p.m., 
appearances were similar to those neted in England 
(Nature, November 23, pp. 79-80), and the rosy-red 
streamers seem to have attracted special attention. 

1 am also informed that an aurora was observed here 
last night (December 12) at 9.30 p.m. with whitish 
streamers, but lucking the display of colour observed 
November 15. 

lt is somewhat notewerthy that the interval November 15 
t» December 12 covers a period cf twenty-seven days—the 
time reqnircd for one complete rotation of the sun. 

ALEXANDER GRAHAM BELL. 

Beinn Bhreagh, near Baddeck, Nova Scotia, 

December 13, 1905. 


SINCE my (NATURE, 
aurora borealis 
several persons 
Halifax time. The 


The Principles of Heredity. 


| HAVE every reason to be salished with the kind and 
indulgent review (December 7, p. 121) by ‘‘A. D. D.”’ of 
my book ‘ The Principles of Heredity,’? but there is onc 
sentence of it on which I should like’ to comment, more 
particularly as it contains nothing of blame or praise. 
“A. D. D.” writes, ‘‘ this book ... is an embodiment 
of the recognition by medical men that they depend 
ultimately for a precise knowledge of nature on the pro- 
fessional biologist—who may or may not, at the same 
time, be a medical man.”" 

But really I do not think that. On the contrary, | 
believe it is easily capable of demonstration that the in- 
formajion already in the hands of all medical men is incom- 
parably superior, both in precision and volume, to anything 
ever possessed, or likely to be possessed, by biologists. It 
has not been utilised, that is all. The blame does not rest 
wholly with the medical man. His strictly professional 
curriculum is burdened by a monstrous but necessary load 
of facts. His one chance of coming in contact with sub- 
jects of general interest and of acquiring habits of sustained 
and accurate thought lies in the purely scientific part of 
his curriculum. Here his teachers are biologists who, in- 
stead of inculeating wide principles of heredity and evolu- 
tion, add to the load on his memory by supplying irrelevant 
scraps of information about jelly-fish, earthworms, cock- 
chafers, and the like—irrelevant, for, in the form they are 
presented, they do not link up with the studies and interests 
of his future career, and therefore are forgotten as soon 
as may be. ‘A. D. D.’’ complains that I do not 
sufficiently appreciate classical teaching. It may console 
him ta knew that my appreciation of a certain class of 
scientific teaching is just as-—well, hearty. 


The biologist has surpassed the medical man in the study | 


because his attention has been 
directed to the subject, and because, on the whole, his 
habits of thought—not information-—-have been more 
precise. Had the medical man received the training of the 
biologist, or the biologist possessed the information common 
to medical men, the progress of science would have 
been much more rapid, and few or none of the great 
biological controversies of the past would have arisen, or 
at least have endured the interminable time they did; for 
example, the disputes as to whether natural selection is 
the cause or the sole cause of evolution, as to whether 
acquired characters are transmissible, as to whether varia- 
tions are due to the direct auction of the environment, as 
ta whether evolution proceeds on lines of ‘ fluctuating ”’ 
variations ar of discontinuous ‘* mutations,’’ as to the 
function of sex, and so forth. 
Of necessity we—that is, all 
type better than we can pessibly know any other. Pro- 
vided we know what to look fr, extreme familiarity 
enables us to observe the smallest variations. No shepherd 
knows his flock, no biolegist knows animal or plant as 
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of great prablems only 


men—know the human 


| fully, 


the medical man knows his tellow man. The species has 
diverged into a large number of natural varieties, dwelling 
under immensely diverse conditions and differing vastly in 
every peculiarity of body and mind. All these varieties, 
apparently, are inter-fertile, and almost all of them, in 
bulk or in isolated cases, have crossed with almost every 
other variety. Hybrids are being reared every day, and 
many races are compound hybrids—e.g. the Caucasian- 
Negro-Indian inhabitants of parts of South America. 
Above all, the species is being stringently selected and is 
undergoing rapid evolution under the action of disease, an 
agency which furnishes the most perfect series of experi- 
ments in heredity and evolution imaginable. Every race 
is resistant to every disease strictly in proportion to its 
past experience of it. Some diseases are short and sharp, 
others are ol long duration. Some are local, others fill 
the whole system with micro-organisms or bathe the germ- 
cells with toxins. Many diseases are new to many races; 
others they have afflicted for thousands of years. If ever 
acquirements are transmitted, however ‘‘ faintly and fit- 
” it should be in the case of disease. If ever varia- 
tions, no matter how small, are caused by the direct action 
of the environment, a race long afilicted should show the 
trace. If Mendelian phenomena play an important part 
in nature, we should note them in crossed varieties of men. 
If evolution proceeds on lines, not of fluctuating variations, 
but of stable mutations ‘‘ which only selection can 
eliminate,’’? then races (e.g. British) which have become 
highly resistant to this or that disease (e.g. consumption) 
should not constantly produce individuals who are as 
susceptible as members of a race which has undergone no 
such evolution (e.g. Red Indian). 

Unless heredity in man differs from heredity in other 
species, it is very evident that medical men have no need 
to go ta biologists for precise information, but that there 
is every need that biologists should go to medical men. 
A vast fund of minutely accurate data, much of which is 
statistical, is available. To grope in the obscurity that 
necessarily surrounds the past and the present of wild 
species or amid the confusion of the unrecorded crosses 
of domesticated varieties while this Iund is untouched may 
be magnificent, but it is not science. 

Southsea, December 11, 1905. G. ARcHDALL Rep. 

Dr. Reip takes exception to a passage in my review of 
his book; in i¢ I state my belief that his book is the 
embodiment of a certain opinion, but Dr. Reid writes ta 
say that he does not hold this view at alf. It is not 
necessary, nor would it be profitable if it were, to discuss 
who is right in this matter—he or I—for obviously | am 
guilty of misrepresenting Dr. Reid's opinion. 

But that the medical man is capable of acquiring a 
precise knowledge of nature independently of the inform~ 
ution already gained and the methods employed by the 
biologist does not seem to me to be by any means certain. 
Dr. Reid thinks it is, and brings forward as evidence the 
fact that doctors possess better data for the solution of 
problems of evolution than ever have been, or can be, 
possessed by the biologist. Now, even supposing this to 
be true—which | do not for a moment—it does not seem to 
me to prove Dr. Reid’s point. Either he thinks that the 
possession of data is tantamount to a precise knowledge of 
nature, or he does not; if he does, he proves his point by 
introducing into his syllogism a premiss which [| believe to 
be untrue; if he does not—and I do not believe that he 
does—he does not prove his point. 

But he this as it may, the point that interests me is 
that the belief that there is no great step between the 
collection of data and the derivation from them of a precise 
knowledge of nature is a widespread and, I believe, a 
profoundly erroneous one; for it seems to me that the 
possession of data is a small advance towards such a 
precise knowledge, and that that which hinders the acquisi- 
tion of natural knowledge is not the slowness with which 
facts are accumulated, but the paucity ol investigators 
capable of dealing with them properly ; and this dearth 
is due to the infection of the majority of biologists by a 
disease —-a sort of sleeping sickness—which consists in a 
disinclinatinn to picture to the mind's eye the things re- 
presented by the words they use. 

Let us proceed to examine Dr. 


Reid’s main thesis—that 


are 
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the medical man has better material for the study of evolu- 
tion than any biologist has had or can have, for the reason, 
says Dr. Reid, that the animal about which we know 
infinitely more than we do about any other is man him- 
self. And further than this, he maintains that a knowledge 
ot the relation of man to disease has already furnished 
us with solutions to such problems as that of the inherit- 
ance of use and disuse, and others which he names. Now 
if the reader is familiar with Prof. Ray Lankester’s 
Romanes Lecturc, he will immediately see that great 
caution must be exercised. 

Prof. Lankester in this lecture showed that, though man 
was a part of nature, he had separated himself from 
nature, and had set up for himself a regnum hommints, 
where, to use Huxley’s terms, the cosmic process was re- 
placed by the horticultural. Man had—if we may use a 
picturesque expression which has no meaning—disobeyed 
nature’s laws, and had become in Prof. Lankester’s words 
“nature's rebel.” 

Moreover, it was in the very matter of disease, on which 
Dr. Reid bases so much, that man had become more 
different from the rest of nature than in any other respect. 

Disease has no existence in nature apart from man; the 
parasite either kills his host or an equilibrium is estab- 
lished between the two and both continue to live together ; 
whereas in man a state of affairs has been evolved which 
is entirely peculiar to him, namely, disease. 

Now I maintain that these considerations should prevent 
us from being too willing, or even from being willing at 
all, to argue trom the data that medical men possess con- 
cerning the human species, and particularly from the data 
concerning man's relation to disease, to the rest of nature. 

IT am sometimes asked, ‘‘1ls the knowledge of heredity 
which you acquire from your experiments with mice likely 
to be applicable to man?’ In my opinion the question 
which the pure biologist should seriously consider before 
he accepts the truth of Dr. Reid’s contention is, ‘‘ 1s the 
knowledge of heredity acquired by observation on man 
likely to be applicable to mice? Is that knowledge likely 
to help him towards a closer acquaintance with the funda- 
mental nature of living things?’’ My answer is, that it 
may do to a certain degree, but not so surely as will the 
kind of knowledge acquired by the pure biologist—a 
knowledge of nature outside the regnum hominis. 

Biologists are still very anthropomorphic, and medical 
men sull more so. Yo the pure biologist man is not a 
more interesting animal than any other; and, in fact, it 
might be urged with some justice that as “ nature’s rebel’ 
he is less so. I am well aware that this view will find no 
favour with Dr. Reid. On the other hand, Dr. Reid’s 
‘estimate of the value of the breeding-pen, as an instrument 
for acquiring a knowledge of heredity, is likely to find as 
little favour with the experimental breeder. Yet who can 
say that the one has more of truth in his opinion than the 
other ? 

Naturally each one thinks that the point of view from 
which, and the material with which, he works at a problem 
is the best, but I am willing to concede to Dr. Reid the 
point that, considered as material for dealing with 
heredity, men are nearly as good as mice, if he will allow 
that mice are nearly as good as men. AY 1D), JOR 


A Suggested Change in Nomenclature, 

Ix the Geological Magazine for October, 1904, I gave 
the name Barypoda to a new order of Ungulates, including 
under it .\rsinoitherium and its allies. It has just been 
pointed out to me by Mr. W. K. Gregory, of the American 
Museum of Natural History, that this name was previously 
used by Ilaeckel (‘* Generelle Morphologie,"' ii., p. clvii.) 
for certain groups of extinct marsupials. 1t is therefore 
advisable to suggest another name for the new division of 
the Ungulates, and I propose that Embrithopoda be 
employed. 

In the case of a generic name, it is comparatively easy 
to determine with reasonable certainty whether it has been 
previously used or not, but with the names of higher sub- 
divisions this is very difficult, especially when, as in the 
Present case, the term has never passed into current use. 

Cnas. W. ANDREWS. 

British Museum (Natural IHstory), London, S.W., 

December 29, 1905. : 
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NOTES ON STONEHENGE.) 
X.—SacrepD Fires. 


HE magnificent collection of facts bearing on this 
subject which has been brought together by Mr. 
Frazer in ‘‘ The Golden Bough” renders it unneces- 
sary for me to deal with the details of this part of my 
subject at any great length. 

We have these records of fires :— 

(1) In February, May, August and November of 
the original May year. 

(2) In June and December on the longest and 
shortest days of the astronomical year (the solstices), 
concerning which there could not be, and has not 
been, any such change of date as has occurred in 
relation to the May year festivals. 

(3) .\ fire at Easter in all probability added not long 
before or at the introduction of Christianity. 1] find 
no traces of a fire festival at the corresponding equinox 
in September. 

We learn from Cormac that the fires were generally 
double and that cattle were driven between them. 

Concerning this question of fire, both Mr. Frazer 
and the Rev. 5. Baring-Gould* suggest that we are 
justified in considering the Christian treatment of the 
sacred fire as a survival of pagan times. Mr. Baring- 
Gould writes as follows :—‘ When Christianity became 
dominant, it was necessary to dissociate the ideas of 
the people from the central fire as mixed up with the 
old gods; at the same time the 
central fire was an absolute 
need. Accordingly the Church 
was canverted into the sacred 
depository of the perpetual 
fiona 

He further points out that 
there still remain in some of 
our churches (in Cornwall, 
York, and Dorset) the con- 
trivances—now called cresset- 
stones used. They are blocks 
of stone with cups hollowed 


out. Some are placed in 
lamp-niches furnished with 
flues. On these he remarks 
(p. 122) :— 

“Now although these lamps — Fis. #4-— Cresech so 
and cressets had their re- Gould's © SianeeMcens 
higious signification, yet this vivals.”” 
religious signification was an 
afterthought. The origin of them lay in the 


necessity of there being in every place a central light, 
from which light could at any time be borrowed; and 
the reason why this central light was put in the church 
was to dissociate it fram the heathen ideas attached 
formerly to it. .\s it was, the good people of the 
Middle .\ges were not quite satisfied with the central 
chureh fire, and they had recourse in times of emer- 
gency to others—and as the Church deemed them—- 
unholy fires. When a plague and murrain appeared 
among cattle, then thev lighted need-fires from two 
pieces of dry wood, and drove the cattle between the 
flames, believing that this new flame was wholesome 
to the purging awav of the disease. For kindling the 
need-fires the employment of flint and steel was for- 
bidden. The fire was only efficacious when extracted 
in prehistoric fashion, out of wood. The lighting of 
these need-fires was forbidden by the Chureh in the 
eighth century. What shows that this need-fire was 
distinctly heathen is that in the Church new fire was 
obtained at Easter annually by striking flint and stcel 
together. It was supposed that the old fire in a 


1 Continued from p. 155. 
+ ‘Strange Survivals,” p. r20 e¢ seg. 
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twelvemonth had got exhausted, or perhaps that all 
light expired with Christ, and that new fire must be 
obtained. Accordingly the priest solemnly struck new 
fire out of flint and steel. But fire from flint and 
steel was a novelty; and the people, Pagan at heart, 
had no confidence in it, and in time of adversity went 
back to the need-fire kindled in the time-honoured way 
from wood by friction, before this new-fangled way of 
drawing it out of stone and iron was invented.” ~ 


The same authority informs us that before 
Christianity was introduced into [reland by St. Patrick 
there was a 

ACU RRS temple at Tara 
ZN RUSS Se Pe Wy Ine Fe fire 

em aRiNS: ACARI burned ever, and 


7 Fl rey was on no 

] | AT: account suffered 
iA) to go out.” 

ue Mr. isnazens: 

Tita quoting Cerbied, 

| Sat shows that in the 

Md Nis x7 : ancient religion 

iy eee, of Armenia the 

ey au i new fire was 

eee iindledmsate. the 


February festival 
of the May year, 
in honour of the 
fire god Mihr. 
‘© bonfire was 
made in a public 
y¢ place and lamps 
: kindled at it were 
kept burning 
throughout the 
year in each of 
the fire-god’s 
temples.’’ This 
festival now takes 
place at Candle- 
mas, February 2. 

\We must assume, then, that the pagan fires were 
produced by the friction of dry wood, and possibly in 
connection with an ever-burning fire. In either case 


From Baring- 
Goula’s ** Strange Survivals.”’ 


Fic. 2:.—The Carro, Florence. 


quoque hoc dic in quibusdam locis volvunt, ad sig- 
nificandum quod Sol altissimum tune locum in Ceelo 
occupet, et descendere incipiat in Zodiaco.’ Hart. 
MSS. 2345 (on vellum), Art. 100, is an Account of the 
rites of St. John Baptist’s Eve, in which the wheel 
is also mentioned. In the amplified account of these 
ceremonies given by Naogeorgus, we read that this 
wheel was taken up to the top of a mountain and 
rolled down thence; and that, as it had previously 
been covered with straw twisted about it and set on 
fire, it appeared at a distance as if the sun had been 
falling from the sky. .\nd he further observes, that 
the people imagine that all their ill-luck rolls away 
from them together with this wheel. At Norwich, says 
a writer in Current Notes for March, 1854, the rites 
of St. John the Baptist were anciently observed, 
‘when it was the custom to turn or roll a wheel 
about, in signification of the sun’s annual course, or 
the sun, then occupying the highest place in the 
Zodiac, was about descending.’ ”’ 

At Magdalen College, Oxford, the May and June 
years are clearly differentiated. There is a vocal ser- 
vice at sunrise on May morning, followed by boys 
blowing horns. At the summer solstice there is a 
sermon preached during the day in the quadrangle. 

One of the most picturesque survivals of this 
ancient custom takes place at Florence each year at 
Easter. This is fully described by Baring-Gould. 
The moment the sacred fire is produced at the high 
altar a dove (in plaster) carries it along a rope about 
200 yards long to a car in the square outside the west 
door of the cathedral and sets fire to a fuse, thus 
causing the explosion of fireworks. 

The car with its explosives is the survival of the 
ancient bonfire. 

It would appear that the lighting of these fires on 
a large scale lingered longest in Ireland and Brittany. 

A correspondent of the Gentleman’s Magazine 
(February, 1793) thus describes the Irish Beltane fires 
in 1782, ‘* the most singular sight in freland ” :— 

“Exactly at midnight, the fires began to appear, 


| and taking the advantage of going up to the leads 
| of the house, which had a widely extended view, I 


the priests officiating at the various circles must have | 


had a place handy where the wood was kept dry or 
the fire kept burning, and on this ground alone we 
may again inquire whether such structures as Maes- 
howe at the Stenness circle, the Fougou at that 


of the Merry Maidens, and*indeed chambered bar- 


rows and cairns generally, were not used for these 
purposes amongst others; whether indeed they were 
uot primarily built for the living and not for the 
dead, and whether this will explain the finding of 
traces of fires and of hollowed stones in them, as well 
as some points in their structure. Mr. MacRitchie * 
has brought together several of these points, among 
them fireplaces and flues for carrying away smoke. 

At both solstices it would appear that a special fire- 
rite was practised. This consisted of tying straw on 
a wheel and rolling it when lighted down a hill. 
There is much evidence for the wheel at the summer 
but less at the winter solstice; still, we learn from the 
old Runie fasti that a wheel was used to denote the 
festival of Christmas. With regard to the summer 


solstice I quote the following from Hazlitt (under | 


Johigesce=— 

* Durandus, speaking of the rites of the Feast of 
St. John Baptist, informs us of this curious circum- 
stance, that in some places they roll a wheel about 
to signify that the sun, then occupying the highest 
place in the Zodiac, is beginning to descend. ‘ Rotam 
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saw on a radius of thirty miles, all around, the fires 
burning on every eminence which the country 
afforded. 1 had a farther satisfaction in learning, 
from undoubted authority, that the people danced 
round the fires, and at the close went through these 
fires, and made their sons and daughters, together 
with their cattle, pass through the fire; and the whole 
was conducted with religious solemnity.” 

It will have been observed with reference to these 
fire festivals that although there were undoubtedly 
four, in May, August, November, and February, those 
in May and November were more important than the 
others. This no doubt arose from the fact that at 
different times the May and November celebrations 
were New Year festivals. With regard to the New 
Year in November in Celtic and later times, Rhys 
writes as follows (‘* Hibbert Lectures,’’ p. 514) :— 

“The Celts were in the habit formerly of counting 
winters, and of giving precedence in their reckoning 
to night and winter over day and summer (p. 360); I 
should argue that the last day of the year in the Irish 
story of Diarmait’s death meant the eve of November 
or All-halloween, the night before the Irish Samhain, 
and known in Welsh as Nos Galan-gaeaf, or the 
Night of the Winter Calends. But there is no 
occasion to rest on this alone, as we have the evidence 
of Cormac’s Glossary that the month before the 
beginning of winter was the last month; so that the 
first day of the first month of winter was also the 
first day of the year.”’ 

That the November bonfire was recognised as 
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heralding the dominion ef the gods and spirits of 
darkness; that the old ideas surrounding Horus and 
set in Egypt were not forgotten; is evidenced by the 
fact that when the fire was extinct the whole company 
round it would suddenly take to their heels, shouting 
at the top of their voices :— 


Yr bweh du gwta 


The cropped black sow 
A gipio ’r ola’! 


Seize the hindmost ! 


A piecing together of the folklore and traditions of 
different districts suggests that sacrifices were made 
in connection with the fire festivals, in fact that the 
fire at one of the critical times of the May year was a 
sacrificial one. 

1 will quote two cases given by Gomme! for May 
Day and All Souls’ Day respectively : -- 

“At the village of Holne, situated on one of the 
spurs of Dartmoor, is a field uf about two acres, the 
property of the parish, and culled the Ploy Fietd. 
In the centre of this field stands a granite pillar 
(Menhir) six or seven feet high. On May-morning, 
before daybreak, the young men of the village used 
to assemble there, and then “proceed to the moor, where 
they selected a ram lamb, and after running it down, 
brought it in triumph to the Ploy Field, fastened it 
to the pillar, cut its throat and then roasted it whole, 
skin, wool, &e. At midday a struggle took place, at 
the risk of cut hands, for a slice, it being supposed 
to confer luek for the ensuing year on the fortunate 


devourer. As an act of gallantry the young men 
sometimes fought their way through the crowd to 


get a slice for the chosen amongst the young women, 
all of whom, in their best dees attended the Rum 
Feast, as it was called. Dancing, wrestling, «and 
other games, assisted by copious libations of cider 


during the afternoon, prolonged the festivity tll 
midnight." 
In the parish of King’s Teignton, Devonshire, ‘a 


lamb is drawn about the parish on Whitsun Monday 
in a cart covered with garlands of lilac, laburnum, 
and other flowers, when persons are requested to give 
something towards the animal and attendant cx- 
penses ; on Tuesday it is then killed and roasted whole 
in the middle of the village. The lamb is then sold 
in slices to the poor at a cheap rate.” 

The popular legend eoncerning the origin of this 
custom introduces. two important elements a_refer- 
ence to ‘heathen days” and the title of ‘ sacrifice ° 
ascribed to the killing of the lamb (p. 31). 

oC ONE SE, JPeirse’s, Athlone, every family of a village 
on St. Martin's Day kills an animal of some kind 
or other; those who are rieh kill a cow or shee ‘Dy 
others a goose or turkey, while those who are pour 
kill a hen or cock ; with the blood of the animal they 
sprinkle the threshold and also the four corners of 
the house, and ‘ this performance is done to exelude 
every kind of evil spirit from the dwelling where the 
sacrifice is made till the return of the same day the 
following year?” (p. 163). 

Other “traditions indicate that human sacrifices were 
in question and that lots were drawn, or some other 
method of the choice of a victim was adopted. | 
yuote from Hazlitt (i., 44) the following report of 
the Minister of Callender in 17g4 :— 

“The people of this district have two eustoms, 
which are fast wearing out, not only here, but all 
over the Highlands, and therefore ought to be taken 
notice of, while they remain. Upon ‘the first day of 
May, which is called Beltan, or Bab-tein-day, all the 
boys in a township or hamlet meet in the moors. 
They cut a table in the green sod, of a round figure, 
by casting a treneh in the ground of such a circum- 
ference as to hold the whole company. They kindle 

1“ Ethnology in Folklore," pp. 32 and 163. 
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a fire, and dress a repast of eggs and milk in the 
consistence of «a custard. They knead a cake of oat- 
meal, which is toasted at the embers against a stone. 
Mfter the custard is eaten up, they divide the cake 
into so many portions, as similar as possible to one 
another in size and shape, as there are persons in 
the company. They daub one of these portions all 
over with ehareoal, until it be perfectly black. They 
put all the bits of the cake into a bonnet. Every- 
one, blindfold, draws out a portion. He who holds 
the bonnet is entitled to the last bit. Whoever draws 
the black bit is the devoted person, who is to be 
sucrificed to Baal, whose favour they mean to implore, 
in rendering the year productive of the sustenance of 


man and beast. There is little doubt of these in- 
human sacrifices having been once offered in this 
couniry as well as in the East, although they now 


pass from the act of sacrificing, and only compel the 
devoted person to leap three times through the ames; 
with which the ceremonies of the festival are closed.” 
1 may conclude this article by referring to similar 
practices in Brittany, where Baring-Gould has so 
successfully studied them. 
The present remnants of the old cult in the different 


parishes are now ealled ‘“ Pardons *’; they are. still 
numerous. IT give those for the May and August 
festivals (p. $3) :— 

May. 
Ascension Day Bodilis, Penhars, Spezet (at the 


Well of S. Gouzenou), Land- 
evennec, Plougonnec, 
Sunday after Ascension ae Trégoat, St. Divy. 


Whit Sunday Kernilis. Plouider ; | Edern ; 
Coray; Spezet (Chapel of 
Cran). 


» Monday (Juimperlé (Pardon des Oiseaua) ; 
Pont l’Abbé (Pardon des 
Enfants); Ergué-Armel, La 
Forét, Landudal, -Ploneis, 
Landeleau, Carantec. 


Gouezec (Les Fontaines). 
AUGUST. 

Pleyben (horse races); Pléban- 
nalec ; Pouldreuzic ; Plougo- 
melin; [luelgoct ; S. Nicodeme 
in Plumeliau (MI.), Cattle 
blessed ; second day horse fair, 
and girls sell their tresses to 
hair merchants. 


», Thursday ... 


First Sunday in August 


Judging by the “ pardons,” the solstitial celebra- 
tions are not so numerous as those connected with 


the May year. The bonfire is built up by the head 
of a family in which the right is hereditary. The fire 
has to be lighted only by a pure virgin, and the sielk 
and feeble are carried to the spot, as the bonfire flames 
are held to be gifted with miraculous healing powers, 
When the flames are abated, stones are placed for the 
souls of the dead to sit there through the remainder 
of the night and enjoy the heat. ‘‘ Every member of 
the community carrics away a handful of ashes as a 
sovereign cure for sundry maladies. oe whole pro 
cceding is instinct with paganism "* (p. 73) 

With regard to the accompanying sacrifices, 
read :—' In ancient times saerifices were made of 
cocks and oxen at certain shrines now they are still 
presented, but it is to the chapels of saints. 5S, Herbot 
receives cows’ tails, and these may be secn heaped 
upon his altar in Logeffret. .\t Coadret as many as 
seven hundred are offered on the day of the ‘ pardon.’ 
At S. Nicolas-des-Eaux, it is S. Nicodemus who in 
his chapel receives gifts of whole oxen, and much the 
same takes place at Carnac.”’ 


we 


NorMan Lockyer. 
1“ A Book of Brittany.” 
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SCIENTIFIC EXPLORATION IN CENTRAL 
SISIEI Ge! 
T is with a lingering feeling of regret that we 
recognise how different, of necessity, are the 
explorations of the present day from those of fifty 
years ago. No longer is it possible, except in rare 
instances, for a traveller to return with tales of new 
discoveries of lalses, sources of rivers, mighty peaks, 
and of the strange peoples that dwell there. Much 
work still remains, but it is of a more scientific 
nature, and therefore will probably 
provide matter which when pub- 
lished may be less entertaining 
and less widely read. When a 
traveller makes a speciality of one 
particular branch of science, as 
Dr. Gottfried Merzbacher does in 
his volume on ** The Central Tian- 
Shan Mountains,’ to the almost 
entire exelusion of all others, it 
follows that he can only appeal to 
n limited number of readers; to 
those, in fact, who are interested 
in the study of geology and 
glaciers. We would, however, 
make this reservation, that the 
photographs which adorn this 
book are exceptionally beautiful re- 
presentations of snow scenery, and 
will more than satisfy the ordinary 
reader as well as the man_ of 
science, and that the map is of 
great general value. 

For two seasons, 1y02-3, did Dr. 
Merzbacher and his companions 
labour in the central Tian-Shan 
Mountains which lie north-east of 


Kashgar. Russian explorers have 
visited this district many times, 


but the main backbone of the 
range has never been closely ex- 
plored, and Dr. Merzbacher was 
able to discover and correct many 
errors in existing maps. We 
would here point out the growing 
necessity for the closer interchange 
of information between the various 
scientific socictics of different coun- 
tries. Dr. Merzbacher met a 
Russian expedition which to his 
delight was not intending to work 
over quite the same tract of coun- 
try, while Dr. Friedrichsen and 
Signor Giulio Brocherel have 
already published the results of 
their explorations of the same 
range, which were being under- 
taken almost simultaneously with 
those of Dr. Merzbacher and his 
companions. Healthy rivalry is te 
be encouraged, but such over- 
lapping of work as this is re- 


vrettable. 
' In this volume, which is of the nature of a_pre- 
liminary report, Dr. Merzbacher has embodied 


observations on the present and past glacier condi- 
tions, of the Tian-Shan Mountains, and on pecu- 
liarities in the physical features of its valley forma- 
tons, subjects to which, throughout the expedition, 
his attention was specially directed. 
report, however, is to follow when his rich collec- 
tions have been scientifically examined and arranged. 


1 The Central Tian-Shan Mountains, 1902-1903.""_By Dr. Gottfried 
Merzbacher. Pp.ix+285. (London: John Murray.) Price r2s. net. 


Newios5, VOL. 73] 


WATORE 


Middle Conrse of the Bayumkol Valley. 
Tian-Shan Mountains, 1902-1903." 


A more detailed | 


DRG 


We trust that the botanical, zoological, and climato- 
logieal observations, which have been almost entirely 
omitted from this volume, will be included in the 
more detailed report. We cannot help feeling that a 
preliminary volume, such as this is intended to he, 
should have included some reference to these other 
subjects, while some of the geological and glacial notes 
might have been left to the more detailed report. 

The care with which Dr. Merzbacher explored is 
worthy of the highest praise, leaving little or nothing 


Fic. 1.—Telephotograpbic View of Khan-Tengri (about 23,600 feet), taken rom No-th, from the 


Distance about 24 miles. From *' The Central 


for any future travellers in this region to accomplish. 
He made his winter quarters at Nashgar, but was 
not content to wait for more clement weather, and 
made many useful excursions during the winter 
months, which happened to be unusually mild. It 
would be out of place to attempt here a description, 
however short, of his journeyings, and indeed, with- 
out a map, it would be nigh impossible to follow any 
such description. Each glacicr, cach valley, each 
ridge is in turn visited, surveved, and described. 
The position of the great peals of Khan-Tengri 
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(23,622 feet) was correctly fixed, and the discovery 
was made that this, the culminating eminence of the 
whole Vian-Shan, does not stand in the main water- 
shed, and is not a nucleus of converging ranges, 
but is situated on a sceondary spur which projects 
from the main range far to the south-west. The 
true ‘‘nucleus’’ is the so-called ‘* Marble Wall,” 
which in lieu of a better name Dr. Merzbacher has 
christened after the president of the Imperial Russian 
Geographical Society Mount Nicholas Milhailovich! 
The Inylehek glacier was found to have a total length 
of from forty-three to forty-six miles, in place of six 
to eight miles as previously supposed, and another 
equally large glacier was discovered but not visited. 
In the matter of climbing Whan-Tengri, which has 
been sometimes wrongly assumed to have been the 
main object of this expedition, Dr. Merzbacher points 
out the difficulties, which will probably have the result 
of exciting someone to make the attempt. 

An aecident which resulted in the unfortunate 
destruction of many photographie plates gave the 
energetic traveller an excuse for revisiting some of 
the ground already traversed, and 


of bipedal forms with which we are now familiar from 
the reconstructed skeleton of the iguanodon and its 
allics, and also from the ponderous quadrupedal, 
long-necked, small-headed Diplodocus, Brontosaurus, 
and Cetiosaurus types of gigantic herbivorous reptiles. 
Compared with these latter, Triceratops was a quad- 
rupedal reptile of quite moderate size, the skeleton, 
according to the late Prof. Marsh, being not more 
than 25 feet in length and to feet in height. The 
present reconstruction by Mr. Gilmore still further 
reduces its length by the omission of six of the pre- 
sacral vertebra: (introduced by Prof. Marsh), so that, 
as now restored, its total length is only 19 feet 
8 inches. 

The striking feature, which remains unchanged, is 
the skull, which is fully 6 feet long, and is conse- 
quently just one-third of the entire length of the 
skeleton as now set up. 

Two powerful horn-cores of the bovine type, 24 feet 
in length, rise from the frontal bones of the skull, at 
the base of which are the round beny orbits. The 
snout is narrow and pointed, and carries a_ third 


enabling him, owing to the finer 
weather, to take still better photo- 
graphs. Dr. Merzbacher’s visit to 
the alpine lakes, such a rare pheno- 
menon in the central] Tian-Shan, 
and his notes thereon are of great 
interest, but as winter was closing 
in worl: became more difficult, and 
the expedition finally reached Tash- 
Ikent vid INulja. 

Regarding this volume as a pre- 
liminary report Dr. Merzbacher 
deprecates drawing conclusions 
from the faets noted until his rich 
materials have been examined by 
competent experts. He however 
mentions one point on which his 
scientific conviction is settled once 
and for all, namely, that for the 
Tian-Shan also an Tee age has to 
be accepted. 

Photography was used on this 
expedition to an  unpreeedented 
extent, many beautiful views being 
due to the telephotographie pro- 
cess, whicli was used with excel- 
lent results. In addition — to 
botanical and zoological collections 
climatic observations were taken 
twice daily, while the map was compiled with great 
care, and is also well drawn and beautifully repro- 
duced. It is a pity that the same symbol should have 
been used to denote permanent villages and the 
pasturages, which are only visited at certain seasons 
by the Kirghiz herdsmen. 

This volume, whieh is published under the authority 
of the Royal Geographical Society, is a worthy record 
of scientific work carried out under great difficulties. 
The author is to be warmly congratulated. 


i 
Fic. 1.—Skeleton of Triceratops provsus in the U.S. National Museum. Three-quarters front view. 


| LARGE-HEADED DINOSAUR, 

~HE mounted skeleton of Triceratops prorsus, of 
which a noie by Mr. Charles W. Gilmore, pre- 
parator to the department of geology in the United 
States National Muscum, Washington, has recently 
been published! with two plates, is interesting as dis- 
playing another Dinosaur of a distinet and very remark- 
able type, differing entirely from the numerous series 


1 Proc. United States National Aluseum, Washington, vol. xxix., pp. 
433-435, with plates i. and ii., 1905. 
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smaller horn upon the nasal bone. Behind the pair 
of frontal horns is an immense frill of bone spreading 
back over the occipital region and covering the first 
six cervical vertebrae; it was 2 feet 6 inches long and 
3 feet broad, resembling an immense Efizabethan 


ruff, ornamented with about twenty-four pointed 
bosses of bone along its border. The rostrum and 
predentary bones were armed with pointed horny 


beaks, the iceth being confined to the maxilliry and 
dentary bones, forming a single series in each jaw. 
They are remarkable as having two distinct fangs, 
placed transversely in the jaw, with distinct sockets, 
and ure displaced vertically; the suecessional teeth 
cut their way between the alveolar margin and the 
adjacent root of the old tooth, or between the two 
roots. Prof. Marsh had published a restoration of 
this dinosaur in 1891 (sce Geol. Mag., plate vii.), the 
chief difference between which and the present skele- 
ton set up by Mr. Gilmore being the reduction in the 
number of the presacral vertebrw, already referred 
to, and the placing of the limbs, especially the fore- 
limbs (the humerus and the radius and ulna), in a 
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more flexed and diverging position to cnable the head 
of the animal in browsing to approach nearer to the 
ground, The bony cores on the skull were sheathed 
in horn as well as the beaks, and there is cvidence 
of a dermal armature of bosses and spines which 
once covered the dorsal and lateral region of the 
creature's body. Mr. Charles R. Knight has given 
a spirited restoration of this animal in the Century 
Magazine (1897, p. 18). A life-size papier-maché rc- 
production of Triceratops has been made in America 
by Mr. Lucas, and it is to be hoped a copy may 
shortly be secured for the Natural History Museum 
in Cromwell Road. Jel, Wa 


NOTES. 
Tue King has conferred the honour of Knighthood upon 
Prof. A. Pedler, C.1.E., F.R.S., Director of Public In- 
struction, Bengal, and Vice-Chancellor of the Calcutta 


University. 


We are requested to announce that the endowment fund 
now being raised for the family of the late Prof. G. B. 


Howes, F.R.S., will be closed shortly, and all intending | 


contributors are asked to send their contributions without 
delay to the treasurer, Mr. Frank Crisp, at 17 Throg- 
morton .\venue, London, E.C. 


-\T a meeting of the Academy of Natural Sciences of 
Philadelphia on December 5, 1905, Dr. Dixon announced 
that Mr. D. M. Barringer and Mr. B. C. Tilghman, 
members of the academy, had notified him of their dis- 
covery that the crater of Coon Mountain, or Coon Butte, 
in northern Arizona, twelve miles south-east of Cafen 
Diablo station on the Atchison, Topeka and Santa Fé 
Railway, is an impact crater, and not a crater produced 
by a steam explosion, as has been supposed since the ex- 
amination made of it by members of the United States 
Geological Survey. It appears from their work that the 
large crater and clevation known as Coon Mountain is the 
result of a collision with the earth of a very large meteorite 
or possibly a small asteroid, fragments of which are well 
known to the scientific world by the name of the Cafon 
Diablo siderites. The investigations show (1) that the 
formation of the crater and the deposition of the meteoritic 
material were simultaneous ; (2) that meteoritic materia! has 
been found 500 feet below the surface of the centre of the 
crater; (3) that sandstone supposed to be in place exists 
less than 1000 feet below the surface of the centre of the 
crater, The authors have presented to the academy for 
publication two comprehensive papers in which they set 
forth in full their reasons for the above statements. 


‘\ copy of the programme of the excursions arranged in 
connection with the International Geological Congress, to 
be held in Mexico during next September, has just reached 
us. Excursions will take place before, during, and after 
the congress. Before the business meetings actually begin, 
four excursions are provided for visitors. The first 
excursion, which wilt last four days and be confined to 250 
persons, is to be to the east from Mexico through Jalapa 
to Vera Cruz, returning to Mexico through Esperanza. The 
second excursion to the south is to extend to eight days, 
and is limited to 40 persons. Arriving at Esperanza, in- 
cluded in the first trip, the party will proceed to Tehuacan 
and thence to Oaxaca. Puebla will be taken on the return 
journey. The third excursion, confined to 30 members, 
will include visits to the volcanoes of Toluca, San Andrés, 
and Jorullo, and will last fourteen days, nine of which 
will ce on horseback. The last of these trips is to the 
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geyser district of Ixtlan and to the volcano, Colima. 
During the progress of the congress short journeys will 
be made to Pachuca, to Cuernavaca, and other places near 
Mexico. .\t the close of the conferences an excursion to 
the north, of twenty days, will take place. Salamanca, 
Guanajuato, Zacatecas, Mapimi, Conejos, Ciudad, Parras, 
and other localities will be visited. Another excursion alter 
the meeting will be to the isthmus of Tehuantepec. The 
following subjects will be discussed at the congress :— 
(1) Climatic conditions during the geological cpochs, when 
Messrs. G. Boehm, YT. C. Chamberlin, W. EB. Clark, 
W. fH. Dall, W. M. Davis, A. Heilprin, V. Uhlig, and 
S. W. Williston will take part. (2) The relations between 
tectonics and eruptive masses: Messrs. .\. Bergeat, 
A. Dannenberg, G. K. Gilbert, J. P. Iddings, A. Karpinski, 
A. Lacroix, and E. Naumann will speak. (3) The genesis 
of metalliferous veins: Messrs. B. von Inkey, F. Klock- 
mann, W. Lindgren, W. B. Phillips, J. E. Spurr, and 
W. 11. Weed will participate. (4) The classification and 
nomenclature of rocks: Messrs. Wh. Cross, J. P. Iddings, 
B\. Karpinski, A. Lacroix, \. Osann, W. BR. Phillips, i. s. 
Washington, and F. Zirkel will take part in the discussion. 
Communications may be addressed to the general secretary, 
M. Ezequiel Orddéfiez, sa del Ciprés, No. 2728, Mexico, D. F. 

Tue stone implements of the Zambesi valley 
Victoria Falls, noted by Mr. Lamplugh in his report on 
the district (see Nature, p. 112), and more fully described 
by Colonel Feilden in a letter recently printed in Nature 
(p. 77), possess much interest in view of their possib! 
high antiquity. At a meeting of the Geological Society of 
South Africa on October 30, 1905, Mr. J. P. Johnson, of 
Johannesburg, in giving an account of a further collection 
of these implements which he had made during a recent 
visit to the falls, stated that some of the specimens appear 
to show the transitional stage between the Eolithic and 
Palwolithic cultures. In the same paper the accurrence of 
implements of the ‘pygmy’ type near Bulawayo 
recorded. 

Ix the second part of the Bergen’s Museums darbog 
for 19053, Mr. P. Bjerkan describes the ascidians collected 
by the Norwegian fishery-steamcr Michael Sars from 1900 
to 1904, while Mr. H. Brock does the same for the hydroid 
polyps obtained during the last two years. Three ascidians 
regarded as new are named by the former author, one of 
these representing a new genus; but all the hydroids appear 
to be identified with previously known farms. The 
organisation of Cephalodiscus has been recently fully in- 
vestigated by Dr. H. Schepotieff, who records the results 
of his studies in a third article; while Mr. O. Bidenkap 
supplies a list of Arctic bryozoans. 


near 


1s 


To the October issue of the Procecdings of the Phila- 


delphia -cademy of Sciences Dr. J. W. Uaishberger 
contributes two interesting papers on the flora of the 
Bermudas. In the first of these the general character of 


the flora, which is evidently of comparatively recent intro- 
duction, is discussed, and the different zones described. 
The second paper, on the other hand, is devoted to an 
explanation of the origin of the curious ** hour-glass-con- 
formation ’’ of the stem of the Bermuda palmetto (Sahal 
blackburniana), long ago described in a letter from Mr. 
O. A. Reade to Sir Joseph Hooker. The explanution, 
according to the author, is simplicity itself, the constric- 
tions being caused by unfavourable seasons of excessive 
drought. 


IN a recent issue (vol. xxi., art. 14) of the Bulletin 
of the American Museum, Prof. Il. F. Osborn describes 
two new generic types of carnivorous dinosaurs from the 
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‘aramie Cretaccous, namely, Tyrammeosaurits rex and 
Dynamosaurus imperiosus. The former appears to have 


heen unprovided with armour, und is estimated to have 
measured 39 feet in length; it walked on the hind-limbs 
only, with the top of the skull raised about 19 feet from 
the ground. On the other hand, Dynamosaurus was an 
armoured type with about a dozen lower tecth, and a 
number of curious prominences on the inner margin of the 


jaw. In this compuratively small number of teeth it seems 
to differ from Leidy’s Dinodon, in which some of the 
teeth were serrated. .\ third type, .lWbertosaurus sarco- 


phagus, is based on a skull from Albert province, Canada. 
It is apparently more specialised than Dinodon in the 
reduction of the truncated anterior teeth, and 
primitive than Dynumosaurus in the possession of a larger 
number of teeth, which are of a less specialised type. 


more 


We have received four numbers (inclusive of one devoted 
to the record of last year’s mectings) of the fourteenth 
volume of the Transactions of the .leademy of St. Lonis. 
In the bulkiest of these, comprising no less than 248 pages, 
Mr. T. LL. Casey revises the .Americun representatives of 
that section of the staphylinid or short-clytraed beetles 
known as the Poederini, the memoir being, of course, 
interesting only to spevialists. In a second paper Mr. S. 
Weller describes, under the nume of Paraphorhynchus, a 
new genus of rhynchonella-like brachiopods 
Kinderhook formation of the Mississippi. In a third paper 
the fresh-water molluscan fauna of McGregor, Towa, forms 
the subject. 


from the 


Mr, F. C. Baker communicates some interest- 
ing information with regard to the peurl-fishery of that 
district. The unios are fished up by means of a dredge 
armed with four-pronged ‘‘ crowfoot ’? hooks, and it is 
believed that malformed specimens are more likely to con- 
tain pearls than those with normal These 
‘erippled ” mussels, or ‘‘clams,’’ are believed by the 
writer to owe their injurics to the action of the dredge 
itself, 


shells. 


Tne last published number of Biometrika contains an 
important paper by Mr. \. O. Powys on fertility, duration 
of life and reproductive selection in man, with their 
mutual relations. Several of his results, which are derived 
from the statistical data of New South Wales, are of high 
interest. He finds that women with families of five or six 
children have a better cxpectation nf life after forty-five 
than mothers of either a larger or smaller number nf 
oltspring. The married haye a similar advantage over the 
Another conclusion drawn by Mr. Powys from his 
figures is that ‘Cup to the present there is but little 
Malthusian restraint upon the population in New South 
Wales” what little there may be apparently being con- 
fined to the professional, domestic and commercial classes.” 
He confirms Prof. Karl Pearson's view that society is at 


single. 


present being recruited from below—imainly fram the 
artisan class. A useful craniological contribution to the 


study of inter-racial correlation in man is furnished by 
Re, Tschepourkowsky, of Moscow, und Mr. E. H. . 
Schuster publishes the first instalment of a catalogue of 
the fine coHection af skulls in the Oxford Museum, on the 
hasis of a manuseript catalogue prepared some years ago 
by Dr. Hatehett Jackson. Dr. Brownlee puts the facts 
of the immunity against small-pox conferred by vaccin- 
ution und re-yvaccinution on a firm. statistical basts, and 
Mr. John Blakeman supplies probable error tests of the 
significance or otherwise of the difference between correla- 
tion ratio and coefficient, and consequently of the existence 
or non-existence in a given population of true Jinear re- 
gression. Mr. Latter with the 
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1§72 specimens of cuckoos’ eggs. These, he considers, 
tend to confirm Prof. Newton's suggestion that there are 
certain subraces of cuckoos which ‘‘ in the main confine 
their attentions, generation after generation, each to its 
own particular variety of foster-parent."’ In the ‘*‘ Miscel- 
lanea,"’ Mr. W. Palin Elderton proposes new methods for 
the calculation and adjustment of moments. 


the 
discovery 


Harr, 
Gardens, 


Mit wis IM. the superintendent of Royal 
Botanic Trinidad, records the of a 
water-plant, probably a species of Nitella, in the Pitch 
Lake La Brea, which produces peculiar pear-shaped organs 
on the stems. These are hollow, and have large openings 
into the interiar, fringed with simple or branched hairs, 
and within some of them mosquito larva: were observed, 
apparently caught and killed by the plant. 
therefore, 


The suggestion, 
is made that the plant might be useful for 
Mosquito destruction. 


Yue use of copper sulphate in the purification of water 
supplies has from time to time been referred to in these 
columns. Dr. Howard Jones, the medical officer of health 
for Newport, Mon., reports the successful eniployment of 
the method at Newport. Copper sulphate, to the extent of 
t lb. per million gallons, proved efficient in removing an 
objectionable fishy odour and rendering the water of the 
reservoirs bright and clear (Huter, December 15, 1905). 


Ata meeting of the Roval Statistical Society on 
Devember 19, Drs. Newsholme and Stevenson read 
an important paper an the decline of human fertility in 
the United Kingdom and ather countries as shown by 
corrected They pointed out that corrected 
birth-rates measure the tendency of communities to increase 
by natural means, te. by the excess of births over deaths, 
or, in other words, their fertility, just as corrected death- 
rales measure the tendency to decrease. The ordinary 
“crude "’ birth-rate is deceptive, since it fails to make 
allowance for the fact that some populations include a 
much larger proportion than others of wives ut reproductive 
ages, and for the further fact that the potential fertility 
of wnmen steadily decreases during the reproductive period 
until its end is reached. 


1005, 


birth-rates. 


The necessity for correction was 
illustrated by numerous examples. Thus the crude birth- 
rate of Jreland in 1903, 23-1, is little higher than that af 
France in 1902, which was 21-7; but the French birth-rate 
unaltered by correction, whereas that of 
Ireland is increased to no less than 36:1. This remarkable 
result is due to the fact that, although both countries have 
approximately the saime proportion of women aged fifteen 
to forty-Hve in their populations, 52-5 per cent. of these in 
France are married as against 32-5 per cent. in IJrelaund. 


is practically 


O! the countries studied, Irelund alone shows an increase 
of fertility (3 per cent.) during the last twenty-two vears. 
The conclusion arrived at is that the decline in the birth- 
rate is assoviated with a general raising of the standard 
of comfort, and is an expression of the determination of 
the people to secure this greater comfort; and the authors 
anticipate as a result a deterioration of the moral, if not 
also of the physical, nature of mankind. 


Ciel et Terre for November 15, 1905, contains a useful 
summary of an elaborate discussion by M. .\. Angot on 
the temperature of France and adjoining countries. The 
original paper appeared in a recent number of .Ianales de 
Geographic; it deats chiefly with the temperature of 
France, to which the following remarks entirely refer. .\s 
regards the annual means, the isotherms in the north af 
the country show a decided inclination from north-west 
to south-eust ; this is due to the fuct that, generally specdk- 
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ing, the land is colder than the sea above Jat. 45°, and 
warmer to the south of that Intitude. The lowest mean 
value is found between Lille and Dunkirk, being about 
4q° F.; the maximum is on the coast of Nice, and is 
slightiv above 50°. Except on part of the coast of Brittany, 
the whole of France lies in the zone of moderute climates, 
in which the annual amplitude is between 50° and 68°. 
The lowest minima ure found in the east; in the winter 
o| 187g-So, temperatures of —22° were recorded. Contrary 
to current opinion, the highest minima are not on the 
coast of Nice, where occasionally the cold is very severe, 
but on the south-west of Brittany and at Ushant, where 
frost is extremely rare. In the latter regions the absolute 
maxtma are not so high as in other parts. At Ushant a 
reading of 86° has not been recorded. The highest maxima 
ure found near the Mediterranean, between Carcassonne 
and Avignon. At Montpellier, a temperature of 109° was 
recorded on July 10, 1904; this is the highest reading 
known in France. The details of the discussion are being 
published in the Innales of the French Central Meteor- 
ological Office. 


Ix the Engineering Magazine for December, tons, Mr. 
I. Guarini gives some striking illustrations of the electric 
railway at Gruyeres. The description is typical of much 
of the work now being done in the construction of electric 
railways in Switzerland, where the abundant water-power 
is especially favourable to the development of such enter- 
prises. 


IN the Engineering and Mining Journal Mr. F. L. 
Hoffman gives details of the fatal accidents in coal mining 
in the United States in 1904. The fatal accident rate was 
3:38 per thousand workmen employed, as against an average 
ef 3:03 per thousand for the decade 1895-1904. The 
relative mortality due to fatal accidents continues to be 
unreasonably high, and the problem of the prevention of 
such accidents remains the most serious and perplexing in 
coal-mining operations. 


THE paper 1ecently read by Mr. E. M. Speakman on the 
determination of the principal dimensions of the steam 
turbine before the Institution of Engineers and Ship- 
builders in Scotland, gave rise to a discussion of great 
interest in which important information was given regard- 
ing the application of the steam turbine to marine work. 
It was pointed out that the trials of the Cunard steamship 
Carmania, the largest turbine steamer yet built, had 
fulfilled in every way the highest expectations of all con- 
nected with the ship. 


At the last meeting of the Institution of Mechanical 
Iengineers a paper on the behaviour of materials of con- 
struction under pure shear was read by Mr. E. G. Izod. 
The results obtained seem to point to the fact that there 
is no common law connecting the ultimate shearing stress 
with the ultimate tensile stress. With crystalline materials, 
such as cast iron or those with very little or no elongation, 
the former exceeds the latter by as much as 20 per cent. 
or 25 per cent., while from fibrous material or, more 
properly speaking, those with a fairly high measure of 
ductility, the ultimate shear stress may be anything from 
© per cent to 50 per cent. less than the ultimate tensile 


Tue second part of the report of the Ontario Bureau of 
Mines for rao5 is devoted to an important monograph on 
the cobalt-nickel arsenides and silver deposits of Temisk- 
aming by Mr. W. G. Miller. It covers sixty-six pages, and 
is illustrated by twenty-eight reproductions of photographs | 
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and two geological maps. The deposits were discovered 
in October, 1903, during the construction of the Temisk- 
and Northern Ontario Railway. They occupy 
narrow, practically vertical fissures cutting through a series 
of unusually slightly inclined metamorphosed fragmental 
rocks of Lower Huronian age. A few have also 
been found in the adjacent diabase. The chief ares 
native silver, smaltite, niccolite, and chloanthite, 
which are associated argentite, pvrargyrite, dyscrasite, 
ervthrite, and other comparatively rare minerals. None of 
the veins are wide, the maximum being about 15 inches. 
Some that have been traced too feet or more average 
1 inch in width. The production during the quarter eaded 
June 30 537 tons, the average metallic contents 
being :—silver, 4.158 per cent.; cobalt, 6-89 per cent. ; 
nickel, 3-09 per cent.; and arsenic, 30-91 per cent. An 
interesting mineral occurrence is a white clay-like material 
in the weathered parts of the veins. The white colour of 
this mineral is due to the intermixture of the green nickel 
annabergite, with the pink cobalt bloom, the 
mineral showing on analysis 29-30 per cent. of nickel 
oxide, 6-43 per cent. of cobalt oxide, and 38-31 per centr. 
of arsenic pentoxide. Hitherto New Caledonia has had 
practically a monopoly of the world's production of cobalt. 
Worked primarily for silver with their high values in that 
metal, the Ontario deposits, with nickel and arsenic 
by-products, should prove a strong competitor, even if they 
should not control absolutely the cobalt market. 
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Messrs. F. VirwrG anp Sox, Brunswick, have just 
published the ninth edition of Prof. A. Bernthsen’s 
““Wurzes Lehrbuch der organischen Chemie.’? The work 
appeared originally in 1887; and in the preparation of the 


present edition Dr. If. Mohr is associated with the author. 


STUDENTS and others interested in microscopy will be 
glad to have their attention directed to new lists of micro- 
scopic slides and of second-hand instruments and accessories 
just issued by Messrs. Clarke and Page, Leadenhall Street, 
E.C. Special mention should be made of the marine and 
botanical slides, which are fine examples of cutting, stain- 
ing, and mounting. A series of objectives corrected [or 
photomicrography is also of noteworthy interest. 


A List of meteorological instruments for observatories 
and climatological stations has been received from Messrs. 
Pastorelli and Rapkin, Ltd., Hatton Garden, E.C. Instru- 
ments of various forms for the accurate determination of 
pressure, temperature, rainfall, and other meteorological 
elements are described and illustrated in the list, which 
may be consulted with advantage by anyone desiring tu 
equip a station with serviceable apparatus, or to supplement 
instruments already in use. 


Messrs. Eason axp Sox, Ltp., of Dublin, have sent us 


four of their time-saving indexed diaries for 1906. The 
“Every Hour’? diary provides «a convenient record of 
appointments, special business and events, for any hour 


of any day during the year. The ‘t Cabinet Scribbling 
diary is furnished with a double index for rapid reference, 
the first arranged ‘as a record for such items as addresses 
and current literature, the second being to the first of each 
menth. 


A cory of ** Hazell’s Annual ’’ for 1906 has been reccived. 
This twenty-first issue maintains the high reputation of its 
predecessurs. To keep in touch with the important foreign 
events of the year, numerous foreign biographies have been 


added, and the text of many treaties included. Some 
sixteen pages ure devoted to scientific matters, most of 
them being given to scientific progress during 1905. 
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TPromincnee is also given tu higher educational matters, and 


the man of science will find much in this section to interes{ 


him. 

Messrs. Coarctes GRIFFIN AND Co., Ltp., have pub- 
lished the twenty-second annual issue, that for 1905, of 
the ‘' Official Year-book of the Scientific and Learned 


Societies of Great Britain and Ircland."” This useful work 
of reference is already well known as a trustworthy guide 
to the scientific and their work. Though the 
volume is very comprehensive, we miss a reference to the 
Geographical Association and to the Public Schools Scicnee 
Masters’ ihe might the 
advisability of including associations dealing with educa- 


societies 


Assoviition, editor consider 


tional science. 


A NEW vernier rule and seale designed by Mr. S. Irwin 
been reccived from the maker—Mr. W. tI. 
Ifarling, 47 Finsbury Pavement, E.C. The rule is divided 
on one face into inches and eighths of an inch and centi- 
metres and millimetres; the other face has on the edges 
divisions and numbers representing degrees from o to 150, 
and a barometer scale reading from 20 to 32, A metal 
slides in a slot cut through the middle of the 
length of the rule, and it is divided in four different ways 
to read fractions of the four the rule. The 
devive should be valuable in making students familiar with 
the use of the vernier on many precise scientifie instri- 
ments. 
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Tne second annual issue of the '' Science Year Book 
(5s. net), edited by Major B. F. S. Baden-Powell, has been 
published by Messrs. King, Sell und Olding, Ltd. Several 
new features have been introduced, and every cure appears 
to have been taken to make the volume serviceable to men 
of science and others interested in natural knowledge. The 
year book includes a diary containing ut the head of every 
daily page the astronomical and meteorological particulars 
of the day likely to be of interest, and blank spaces for 
recording results of ubservations. Other characteristics are 
tables of useful data, an astronomical ephemeris, maps of 
the constellations, charts of planctary positions during 190, 
and various statistics and notes referring to matters not 
usually included in 
There are 


ordinary calendars and almanacs. 


also short summaries of progress in) science 
during last year, an eclectic bibliographical directory, and 
‘The 
book is thus a convenient and helpful companion for the 
study, laboratory, or observatory. 


a list of scientific books published last year. year 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN JANUARY: — 
jan. a: 


4h. 12m, to 5h. tom. Moon occults & Ceti (mag. 


473). ‘ 

» 4. 5h. Mercury at greatest elongation, 23° 0° W. 

» 5. 5h. Venus in conjunction with Uranus, Venuso’ 6’ N. 

+ 5. gh. 45m. to 15h. 161m. Moon oceults 7 Tawi (mag. 
473). 

op (oy tens 52m. (o 15h, om. Moon oceults y Tauri (mag. 
39). 

» 14. Ith, mm, to rth. 58m. Moon oceults « Leonis 
(mag. 4°1). 

+ 15. Venus. Hluminated portion of dise =0'993. Of 
Mars =0'923. 


» 15. 1th, 2m. Minimum of Algol (8 Perse). 

» 1S. 7h. 51m. Minimum of Algol (8 Persei). 

», 26, Sh. Saturn in conjunction with Moon. Saturn 0° 31’ S. 
», 28 6h, 17m. to 8h, 14m. Transit of Jupiter’s Sat. IIT, 
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A Fourtn New Comet (igoge).—.\ telegram from the 
Kiel Centralstelle announces the discovery of another new 
comet by the Flagstaff observers. This object was dis- 
covered, presumably, from the examination of a photo- 
graph, by Mr. Lowell, who gives its position on November 
29, 1905, at oh. 27m. (Flagstaff M.T.), us follows :— 


eran 32.21) CeCe meee 


The apparent motion of the comet was either in a north- 
rast or 2 south-west direction, and the photograph showed 
that the body way accompanied by two tails. 

The above position is in the constellation Aquarius, about 
half-way between @ Aquarii and z Ceti. 

NEw ELEMENTS AND EPHEMERIS FOR COMET 1905¢.—A 
new set of elements and a daily ephemeris fur comet 1905¢ 
(Giacobini) are given by Herr E. Strémgren in No. 4062 
of the Astronomische Nachrichten. 

These elements, and an extract from the ephemeris, 
given below. 


are 


T=1906 Jan. 22°666 (44.7. Bes len), 


=108 21°67 

B= 91 55°27 

z= 43 37°08 
log g = 934978 
Ephemeris (12h. M.T. Berlin). 


1g05°0 


1g06 oerus) 6 (true) log log 4 Brightness 
-~ Mm. S$. 

fan. 5). I, 25054 1 3557... 07 Olu © O42 5 memmnEC 

in 7 aes 17) 3028 3 535). 9 7gNn wOlO42 5 ee moos 

1 Ole TP 55 gl — 6 15° .. OOSSI oO O44T wine 

Sede oal onl Omer $4255 ... O'O30S. 01047 3a mineO 

1 13 ce 1520338 — lll 12°S"... OFF SCG OrO5 20 ahaa 


The above positions are plotted on the accompanying 
chart, which shows approximately the apparent positions of 
the comet among the stars on the dates indicated. 


ASUILA 


SCwFuUmM 


Fic. 1.—Path of Comst c9+, , Ja nuary 5-13, 1906. 


Tue Exrectep Return of Comet 1892 V.—In Circular 
No. 84 from the Wiel Centralstelle, M. J. Coniel gives 
several provisional search-ephemerides, showing positions 
up to Januury 6-5, for comet 1892 V. 

This comet was discovered by Holmes on November 6, 
1S92, and wus observed during its apparition in 1899, when 
it passed through its perihelion on April 28. Its period 
is given by Zaviers as 0-874 vears. 

MickoMETER MEasuRES OF DotsLe Stars.—The results 
of a series of micrometer measures of eigbty-three double 
stars, taken from the Struve, Burnham, und llussey cata- 
logues, ure published in No. 4o54 of the .Llstronomische: 
Nachrichten by Herr 11. FE. Lau. The abservations were 
made during March, 1905, with the Uranta-Sternwarte: 
(Copenhugen) refractor, of 246 mm, aperture and 4-1 metres. 
focal length, fitted with a Cooke position micrometer. 

For each double, the time of observation, the position- 
angle, the distance, the magnitudes of the components and 
the power used are given, whilst short comparisons with 
other measures and notes regarding the probable character 
find motion «re generally added. 
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FreNcH ASTRONOMICAL ‘‘ ANNUaiRES.’’—We have reccived 
two French ‘‘ Annuaires*’ which are of particular interest 
to astronomical workers, the one being the “ Annuaire 
du Bureau des Longitudes ”’ (price 1.50 frances), the other 
the ‘‘ Annuaire astronomique et météorologique ’’ (price 
1.50 franes), which is published by M. Flammarion. 

The former volume contains 352 pages devoted to 
astronomical matters, in addition to which there are 
three appendices (188 pages) dealing with eclipse observ- 
ations. In the first of these M. Bigourdan gives a large 
number of summarised instructions concerning the obscrv- 
ations which may be made during eclipses, pointing out 
the most suitable observations to be undertaken with the 
instruments readily available. [In the second the same 
writer gives an extremely interesting summary of the 
observations made in all parts of the shadow-track during 
the recent eclipse, whilst the third appendix is devoted 
to a short account, by Prof. Janssen, of his own observ- 
ations made in Spain on August 30. 

M. Flammarion’s ‘“‘ Annuaire’’ will be found to be 
especially suitable for amateur observers, some interesting 
phenomenon being given for every day in the year. It 
contains practically all the data to which the amateur has 
any need to refer, and the résumé of the more important 
astronomica! advances during the past year should prove 
both interesting and useful. 


PRIZES AWARDED AND PROPOSED B\ THE 
Pais ACADEMY SO SCIENCES. 


\7 the annual meeting of the academy of December 18, 
+ 1905, the president delivered his annual address, and 
announced the list of prizes awarded in 1905 as follows :— 
The Francceur prize is awarded to M. Stouff, for the 
whole of his mathematical works. 
A Montyon prize to M. Mesnager, for his theoretical and 


el TORE 


experimental work on the theory of elasticity and the | 


resistance of materials. The Poncelet prize to M. Lalle- 
mand, for his work on the figure of the earth and for his 
improvements in geodesic instruments. 

YVhe extraordinary prize of 6000 [rancs has been divided, 
Colonel Gossot and M. Liouville receiving 4ooo francs, for 
their work on ballistics; M. Carré 1000 francs, for improve- 
ments in the navigation of submarines; and M. Merlu 1000 
franes, for improvements in the furnaces of marine boilers. 
The Plumey prize is divided between M. Maurice (2500 
franes), for a device for the recuperation of heat in boilers, 
and M. de Maupeou d’Ableiges (1000 francs), for his in- 
vestigations of the theory of impact. 

The Pierre Guzman prize is not awarded, but M. Perrotin 
receives 2000 francs from this foundation for the whole of 
his astronomical work. The Lalande prize is awarded to 
Prof. W. H. Pickering, for his astronomical work, and 
«specially for his brilliant researches on the satellites of 


saturn; the Valz prize to M. Giacobini, for his work on | 


comets; and the G. de Pontecoulant prize to Prof. J. C. | 


Kapteyn, for the whole of his astronomical researches. Of 
the two memoirs on the theory of comets presented for the 
Damoiseau prize, that of M. Fayet is adjudged the better, 
M. Fabry, the author of the second memoir, receiving a 
prize from the funds of the Guzman prize. 

The Gay prize is given to Dr. Cureau, for his accurate 
geodesic measurements in Africa. The Tchihatchef prize 
to the late M. Massenet, for geodesic work in Cochin 
China. 

M. Jumau receives the Hébert prize for his book on 
electric accumulators; M. Georges Urhain the Hughes 
prize, for his researches on the rare earths; M. Henri 
Abraham the Gaston Planté prize, for his researches and 
books; and M. Gouy the La Caze prize, for the whole of 
his original work. 

The fecker prize is awarded to MM. Sabatier and 
Senderens, for their researches on the catalytic action of 
metals; Montyon prizes (unhealthy trades) to M. Donard, 
for his method of treating slaughter-house refuse, and to 
M. Carles, for his method of utilising wine residues; the 
La Caze prize to M. Albert Colson, for the whole of his 
researches; the Bordin prize to M. Paul Lebeau, for his 
researches on silicides. The Cahnurs prize is divided 
between M. Binet du Jassoneix and M. Kling. 
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M. 1. Friedel receives the Delesse prize for his work in 
mineralogy; M. Gustave Dollfus the Fontannes prize, for 
his researches on Tertiary fossils; and M. Marcellin Boule 
the Alhumbert prize, for his work on the determination of 
the period of the latest volcanic eruptions in central France. 

The grand prize of the physical sciences is awarded to 
M. Dangeard, for his researches on the development of the 
egg in the Ascomycetes and Basidiomycetes; the 
Desmaziéres prize to M. Ferdinand Renauld, for his 
memoir on the flora of Madagascar; the Thore prize to 
M. de Itsvanfh, for his memoirs on the fungi attacking 
the European vine, the Montagne prize being divided 
between MM. Lutz (1000 francs) and M. Gallaud (500 francs). 

In anatomy and zoology, M. C. Gravier receives the 
Savigny prize. 

A Montyon prize is divided between M. L. C. Maillard 
(the indoxvlic colouring matters of human urine), M. Albert 
Malherbe (researches on sarcoma), and M. Albert le Play 
(experimental researches on intestinul poisons). Mentions 
are accorded to MM. H. Guilleminot, J. Beolt, and Edmond 
Loison. he Barbier prize is divided between M. J. 
Dechery and G. Rosenthal, M. Scrini receiving a mention. 
The interest on the funds of the Bréant prize is divided 
between M. Vincent, M. Martel, and Dr. Remlinger. 
The Godard prize is accorded to Dr. A. Hogge; the Baran 
Larrey prize to M. Il. Nimier, with very honourable men- 
tion to M. Marix; the Bellion prize to Dr. Pressat (malaria 
and mosquitoes) and MM. Alquier and Drouineau (glycogen 
and rational nutrition with sugar); the Mége prize to M. 
Beni-Barde, for his book on hydrotherapeutics; the Serres 


prize to M. KF. Henneguy. ‘The Dusgate prize is not 
awarded, but M. Onimus receives a very honourable 
mention. 


In physiology the Montvon prize is shared by M. J. 
Lefévre and M. J. Laurent. The Philipeaux prize is 
awarded to M. Victor Henri for his quantitative researches 
on diastases, M. L. Butte being accorded a mention for 
his researches on the glycogenic functions of the liver. 
The Lallemand prize is divided between M. and Mme. 
Lapicque and M. Jules Voisin, M. Crouzon receiving a very 
honourable mention. The question set for the Pourat prize 
was the origin of muscular glycogen. The only paper 
received on this subject was by M. Maignon, to whom the 
prize is awarded. 

\ Montyon prize for statistics is awarded to M. Edmond 
Gain, with a very honourable mention to M. Jules Fleury. 

The Binoux prize is awarded to M. Paul Tannery. 

M. Adolph Lieben receives the Lavoisier medal; MM. 
Senderens, Donard, Lebeau, Jumau, Urbain, Abraham, 
Gouy, Canovetti, and I.educ the Berthelot medal. The 
Trémont prize is awarded to M. Ch. Frémont, for his re- 
searches in the domain of mechanics; the Gegner prize to 
M. J. H. Fabre; the Lannelongue prize to Mme. Beclard 
and Mme. Cusco; the Wilde prize to M. Canovetti and 
M. Leduc (in equal parts); the Saintour prize to M. 
I:douard Piette and M. Marchis; the Petit D’Ormoy prize 
to M. Emile Borel (mathematical sciences) and M. Julien 
Costantin (natural sciences); the prize [nunded by Mime. 
la Marquise de Laplace to M. Fortier; and the Félix Rivot 
prize to MM. Fortier, Rodhain, Frontard, and Lefranc. 

The subjects proposed by the academy for prizes for 
1907 are as follows :— 

The Francoeur prize (1000 frances), for work or discoveries 
useful to the progress of the science of pure cr applied 
mathematics; the Bordin prize {3000 francs), for the solu- 
tion of a problem in the theory of algebraic surfaces; the 
Vaillant prize (4000 francs), for the integration of the 
equation 

4 4 4 

g 5 anes ae Q i =/( x, ¥) 

On ax-ay an" 
under specified conditions; and the Poncelet prize (2000 
franes), under conditions similar to those of the Francceur 
prize. 

| Montyon prize (zoo francs), for the invention or 
improvement of instruments useful to the progress of agri- 
culture, the mechanical arts or sciences. 

The extraordinary prize of 6000 francs, for an invention 
or discovery tending to increase the efficacy of the French 
naval forces; the Plumey prize (4ooo francs), for improve- 
ments in the steam engine or any invention contributing 
to the progress of steam navigation. 
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The (Lalande prize (540 francs), the Valz prize (460 
franes), and the (7. de Pontécoulant prize (joo franes), for 
the most interesting observation, memoir, or work in 
ustronomy published during the year. 

The Gay prize (1500 franes), for a study of the natural 
conditions in the Polar regions; the ‘Tchihatchef prize 
(3000 francs), for exploration in the lesser known portions 
of Asia. 

The Hébert prize (1000 francs), for a treatise or discovery 
in the practical use of electricity; the Hlughes prize (2500 
franes), for a discovery contributing to the progress of 
physics; the Gaston Planté prize (3000 francs), for a 
French author of a discovery, invention, or important work 
in electricity ; the la Caze prize (10,000 francs), for works 
or memoirs contributing to the progress of physics; the 
Kastner-Boursault prize (2000 frances), for the best work 
on the applications of clectricity in the arts, industry, or 
commerce. 

The Jecker prize (10,000 franes), for works useful to the 
progress of organic chemistry; the Cahours prize (3000 
francs), for the encouragement of young chemists; the 
Montyon prize (2500 francs and 1500 franes), for the dis- 
covery of a process rendcring a trade or manufacture Jess 
unhealthy. 

The grand prize of the physical sciences (3000 francs), 
for a study of underground water fram the hygienic point 
of view; the Delesse prize (1400 francs), for work in 
geological or mineralogical science. 

The Desmaziéres prize (1600 franes), for the best work 
during the year on cryptogams; the Montagne prize (1500 
francs), to the French author of the best work on the 


anatomy, physiology, development, or description of the 
lower cryptogams; the Thore prize (200 francs), for the 
best work on the cellular cryptogams of lurope; the 


de Coincy prize (q00 frances); the de la Fons-Mélicocy prize 
(aao frances), for the best botanical work on the north of 
France. 

The Savigny prize (1300 francs), for the assistance of 
young travelling zoologists specially oceupied with the study 
of the Egyptian and Syrian invertebrates. 

A) Montyon prize (2500 francs, mentions 1500 franes), 
for discoveries useful in the art of healing; the Barbier 
prize (2000 franes), to the author of a valuahle discovery 
in surgical, medical, pharmaceutical, or botanical science ; 
the Bréant prize (100,000 francs), for the discovery of a 
radical cure for Asiatic cholera or for pointing out the 
causes of cholera in such a manner that could lead to its 
total suppression. ailing these, the interest will be 
awarded annually for the proof of the existence in the air 
of substances plaving a part in the production or propaga- 
tion of epidemic disease. The Godard prize (1000 francs), 
for the best memoir on the anatomy, physiology, or path- 
ology of the genito-urinary organs; the Baron Larrey prize 
(750 frances), for a memoir on military medicine, surgery 
cr hygiene; the Bellion prize (1400 francs), for discoveries 
profituble to the health of man; the Meége prize (10,000 
franes); the Chaussier prize (10,000 francs), for a memoir 
¢o legal or practical medicine. 

A) Moantyon prize (750 frances) and the Philipeaus prize 
(goo frances), for work in experimental physiology ; the Lalle- 
mand prize (rSoo franes), for work on the nervous system ; 
the Pourat prize (1000 francs), for a memoir on the utilisa- 
tion of pentanes in unimal organisms; the La Caze prize 
(10,000 francs), for a work on physiology. 

The Mantyon prize (500 francs), for a memoir on French 
statistics. 

The Arago, Lavoisier, and Berthelot medals. ‘The 
‘Trémont prize (1100 francs); Gegner prize (3S00 francs); 
the Lannelongue prize (2000 franes); Wilde prize (4oa0 
francs}, for memoirs in the subjects of astronamy, physics, 
chemistry, geology, or experimental mechanics; the Sain- 
tour prize (3000 francs); the Petit d’Ormoy prize (two of 
10,000 francs), one for pure and applied mathematics, the 
other for ane of the natural sciences; the Leconte prize 
(50,000 francs); the Pierson-Verrin prize (5000 francs); the 
prize founded by Mine. Ja Marquise de Laplace; the Félix 
Rivat prize (2500 francs). 

December 31, 1906, will be the last day for sending in 
memoirs for the above prizes. The prizes bearing the 
names of Tchihatchef, La Caze, Delesse, Wilde, and 
Leconte are awarded without preference of nationality. 
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OVER ISIE IRTOXCIRSS  TOINTOWVE STENT AB WED)" 


“[ HE district dealt with in this memoir is part of the 

principal gold-field of New Zealand. The igneous rocks 
here, which are the source of the gold, are of Tertiary 
age, though an older series, of Palwozoic age, occurs in 
the same district. ‘There had been no previous petro- 
graphical study of the rocks, of a kind at once com- 
prehensive and detailed, when a specially made collection 
of 500 specimens wus placed in the hands of Prof. Sollas 
for description, and the report now before us consequently 
contuins much valuable material. Mr. MelKay tells us that 
the principal object of invoking the aid of this well known 
petrologist was to place the nomenclature of the rocks on 
a more sitisfactory footing. Whatever the object, we arc 
glad to welcome the result, and we also accept gratefully 
the Javish illustration which attests the liberality of the 
New Zealand Government. There are upward of 100 
plates, reproduced by ‘* process ”’ 


from photographs, mast 
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Fic. 1.—Hyalopilitic Hypersthene-Andesite ; thin slice photographed in 
polarised light, magnification abvut 20 diameters. 


of them representing thin slices of rocks photographed from 
the microscope. .\ figure measuring 7 inches by 5 inches 
affords a much better conception of the micro-structure of 
a rock than can be gained from the illustrations in most 
petrographical memoirs. 

The introductory section by Mr. Mechay gives a historical 
account of the district, with bibliographical references, 
and also sets forth the bearings of Prof. Sollas’s results 
upon the general geology of the district. The Tertiary 
volcanic rocks are all andesites, dacites, and = rhvolites. 
We may nate here a striking contrast with the southern 
part of New Zealand, where, in the neighbourhood of 
Dunedin, is found a great varicty of phonolites, tinguaites, 
trachytes, and other types rich in alkalies. The sequence 
in the Cape Colville district is also of interest. The 


1" The Rocks of Cape Colville Peninsula, Auckland, New Zealand.” 
By Prof. Sollas, F.R.S. With an Introduction and Descriptive Notes by 
Alexander McKay, Government Geologist, N.Z. Vol. i. Pp. vilit+2S89 ; 
with many plates. (Wellington, ros.) 
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Eocene volcanic rocks were mostly andesitic flows and 
breccias; the Miocene wholly andesitic or dacitic, stratified 
tuffs with coal; the Pliocene a succession of rhyolitic flows 
and breccias. 

The description by one geologist of specimens collected 
by another at the Antipodes is a division of labour which 
has drawbacks as well as advantages. Prof. Sollas, how- 
ever, has faced the difficulty successfully, and the large 
amount of labour which he has expended on this study 
has produced results which have a value by no means con- 
fined to New Zealand geology. Arising from the detailed 
examination of the rocks, there are a number of more 
general questions of petrographical interest on which the 
author is able to throw light. One point is the recog- 
nition in the ground-mass of the so-called ‘* pilotaxitic " 
undesites of an interstitial mosaic of quartz, which plays 
the same part as the glassy base in the ‘’ hyalopilitic ”’ 
tvpe. .Another point is the discovery of a certain isotropic 
hydrated decomposition-product, which partly or wholly 
replaces the felspar crystals in some of the rhyolites. This 
was taken by Rutley for glass, and regarded as evidence 
of the re-fusion of the rock. Our author finds no evidence 
of devitrification in the glassy rhvolites of this district, but 
there may be considerable chemical alteration. The 
Paleozoic dyke-rocks are also described and discussed. 
They range from quartz-diorite, through ‘‘ dacite-por- 
phyrite,”’ to dacite, the second being given as a new name 
to u type of intermediate characters which agrees generally 
with propylite as defined by Zirkel. We may remark 
that the term dacite-porphyry ’’ has been used by 
American petrologists for a rock not essentially different 
(see, ¢.g., Iddings in Bull. 150 U.S. Geol. Sur, [1898], 
Pp. 233)- 

The report under notice is marked ‘* vol. i.,"° and we 
may expect that the geological and petrological study of 
the Cape Colville district will yield further results of 
interest. One question which remains to be elucidated is 
that of the mode of occurrence and origin of the gold. 
Comparison with the wel! known Comstock district of 
Nevada suggests that careful chemical assays of the rocks, 
both fresh and decomposed, would give significant inform- 
ation on this point. De ile 


UESZG@RS AS CUGRTERS OF DISEAVSE.* 


“Infinite torment of flies." —Tensysox. 


‘ a 


"THE last few vears are marked in the annals of medicine 
by a great increase in our knowledge of certain 
parasitic diseases, and, above all, in our knowledge of the 


agency by which the parasites causing the discases are 
conveyed. 
Chief among these agencies, in carrying the disease- 


causing organisms from infected to uninfected animals, are 
the insects, and, amongst the insects, above all the flies. 
Flies, e.g. the common house-fly (Musca domestica), can 
carry about with them the bacillus of anthrax. Flies, ants, 
and other even more objectionable insects, are not only 
cipable of disseminating the plague-bacillus from man to 
man, and possibly from rat to man, but they themselves 
fall victims to the disease, and perish in great numbers. 
‘They are active agents in the spread of cholera, and the 
history of the late war in this country definitely shows that 
flies play a large part in carrying the bacilli of enteric 
fever from sources of infection to the food of man, thns 
spreading the disease. 

The diseases already mentioned are caused by bacteria. 
But flies also play a part in the conveyance of a large 
number of organisms which ure not hacteria, but which, 
nevertheless, cause disease, 

In considering the part played bv flies in disseminating 
diseases not caused by bacteria, we can neglect all but a 
very few families, those flies which snuck blood having alone 
any interest in this connection. 

l'rom the point of view of the physician, by far the most 
important of these families is the Culicida, with more than 
300 described species and 5 subfamilies, of which two, the 
Culicina and the Anophelina, interest us in relation to 
disease. The gnats or mosquitoes are amongst the most 


1 From an Address delivered before the British Association at Pretoria, 
hy A. E. Shipley, F.R.S. 
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graceful and most beautiful insects that we know; but 
they have been judged by their works and undoubtedly are 
unpopular, and we shall see that this unpopularity is well 
deserved. Gnats belong both to the genus Culex and to 
the genus Anopheles. The genus Culex, from which the 
order takes its name, includes not only our commonest 
gnat, often secn in swarms on summer evenings, but some 
hundred and thirty other species. Members of this genus 
convey from man to man the Filaria nocturna, one of the 
causes of the widely-spread disease filariasis. In patients 
suffering from this disease, minute embryonic round-worms 
swarm in the blood-vesscels of the skin during the hours of 
durkness. Between six and seven in the evening they begin 
to appear in the superficial blood-vessels, and they increase 
in number until midnight, when they may occur in such 
numbers that five or six hundred may be counted in a 
single drop of blood. After midnight, the swarms begin to 
lessen, and, by breakfast time, about eight or nine in the 
morning, except for a few strayed revellers, they have 
disappeared from the superficial circulations, and are hidden 
away in the larger blood-vessels and in the lungs. 

In spite of their incredible number, some authorities 
place it at thirty to forty millions in one man, these minute 
larval organisms, shaped something like a needle pointed 
at each end, seem to cause little harm. It might be 
thought that they would traverse the walls of the blood- 
vessels, and cause trouble in the surrounding tissues; but 
this is prevented by a curious device. It is well known 
that, like insects, round-worms from time to time cast 
their skins, and the young larve in the blood cast theirs, 
but do not escape from the inside of this winding-sheet ; 
and thus, thongh they actively wriggle and coil and uncoil 
their bodies, their progress is as small, and their struggles 
as little effective, as are those of a man in a strait- 
waistcoat. 

One reason of the normal appearance of the creatures 
in the blood at night is undoubtedly connected with the 
habits of its second host, the gnat or mosquito. Two 
species are accused of carrying the Filaria from man_ to 
man—Culex fatigans and .Jnopheles nigerrimus. Sucked 
up with th» blood, the round-worms pass into the stomach 
of the insect. Here they appear to become violently 
excited, and rush from one end to the other of their 
enveloping sheath, until they succeed in breaking through 
it. When free, they pierce the walls of the stomach of the 
Mosquito, and come to rest in the great thoracic muscles. 
Here the Filarias rest for some two or three weeks, grow- 
ing considerably and developing a mouth and an alimentary 
canal, thence, when they are sufficiently developed, they 
make their way to the proboscis of the mosquito. Here 
they lie in couples. Exactly how they effect their exit 
from the mosqnito and their entrance into man has not 
yet been accurately observed; but presumably it is during 
the process of biting. Once inside man, they work their 
way to the lvmphatics, and very soon the female begins 
to pour into the lymph a stream of young embryos, which 
reach the blood-vessels through the thoracic duct. It is, 
however, the adults which are the source of all the trouble. 
They are of considerable size, three or four inches in 
length; and their presence, by blocking the channels of 
the lymphatics, gives rise to a wide range of disease, of 
which elephantiasis is the most pronounced form. 

We now pass to the second of the diseases carried by 
gnats, that of Malaria. 

The parasite which causes malaria is a much more lowly 
organised animal than the Filaria. It is named Tlama- 
moacba, and it too is conveyed by an insect, and, so far as 
we know, by one genus of mosquito only, the Anopheles. 
Hence from the point of view of malaria it is important 
to know whether a district is infected with Culex or 
Anopheles. The former is rather humpbacked and keeps 
its body parallel with the surface it is biting, and its larva 
hangs at an angle below the surface of the water by 
means of a respiratory tube. Anopheles, on the other 
hand, carries its body at a sharp angle with the surface 
upon which it rests, and its larva lies flat below the surface- 
film and parallel with it. The malarial parasite fives in 
the blood-cells of man, but at a certain period it breaks 
up into spores which escape into the fluid of the blood, and 
it is ut this moment that the sufferer feels the access of 
fever. Their presence and growth within the blood-cells 
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result in the destruction of the latter, a very serious thing 
to the patient if the organisms be at all numerous. If the 
spores be sucked up by an Anophcles, they undergo a 
complex. change, and ultimately reproduce an incredible 
number of minute spores or sporozoites, each capable of 
infecting man again if it can but win entrance into his 
body. 

In normal cireumstances, for each Filaria Jarva which 
enters a mosquitu one Filaria issucs forth, longer, it is 
true, and more highly developed, but not much changed. 
The malaria-parasite undergoes, in ils passage through the 
body of the Anapheles, many and varied phases of its life- 
history. «As the Frenchman said of the pork, which gocs 
into one end of the machine in the Chicago meat-factories 
as live pig, and comes out at the other in the form of 
sausages, “il est diablement changé en route.”’ 

Whoever has watched under a lens the process af 
biting,’ as carried on by a mosquito, must have observed 
the fleshy proboscis (labium) terminating in a couple of 
lobes. The labium is grooved like a gutter, and in the 
graove lie five piercing stylets, and a second groove or 
labrum. It is along this labrum that the blood is sucked. 
Between the paired lobes of the labium, and guided by 
them (as a billiard cue may be guided by two fingers), a 
bundle of five extremely fine stylets sinks slowly through 
the epidermis, cutting into the skin as easily as a paper- 
knife into a soft cheese. Four of these stylets are toathed, 
but the single median one is shaped like a two-edged sword. 
Along its centre, where it is thickest, runs an extremely 
minute groove, only visible under a high power of the 
microscope. Down this groove flows the saliva, charged 
with the spores or germs of the malaria-causing parasite. 
Through this minute groove has flowed the fluid which, it 
is no exaggeration to say, has changed the face of con- 
tinents and profoundly affected the fate of nations. 

It is an interesting fact that, amongst the Culicide, it is 
the female alone that bites, and she is undoubtedly greedy. 
lf undisturbed, she simply gorges herself until every joint 
of her chitinous armour is stretched to the cracking point. 
At times even, like Baron Munchausen's horse after his 
adventure with the Portcullis, what she takes in at one 
end runs out at the other. But she never ceases sucking. 
The great majority of individuals, however, can never 
taste blood, and subsist mainly on vegetable juices. 

Anopheles is often conveyed great distances by the wind, 
or in railway trains or ships; but of itself it does not fly 
far, about five or six hundred yards—some authorities place 
it much lower~ is its limit. Both Anopheles and Culex lay 
their eggs, as is well known, in standing water, and here 
three out of the four stages in their life-history—the egg, 
the larva, and the pupa—are passed through. The Sarva 
and the pupa hang on to the surface-film of the water by 
means of certain suspensory hairs, and by their breathing 
upparatus. Anything which prevents the breathing tubes 
reaching the air ensures the death of the larva and pupa. 
Hence the use of paraftin on the pools or breeding places. 
It, or any other oily fluid, spreads as a thin layer over 
the surface of the pools and puddles, and clogs the re- 
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spiratory pores, and the larva or pup soon die of 
suffocation. 

Thus a considerable degree of success has attended the 
efforts of the sanitary authorities, largely at the instiga- | 
tion of Major Ross, all over the world, to diminish the 
mosquito-plague. Jt is, of course, equally important to 
try and destroy ithe parasite in man by means of quinine. 
This is, however, a matter of very great ditMiculty. In 
Africa and in the East nearly all native children are in- 
fected with malaria, though they suffer little, and gradually 
acquire u high degree of immunity. Still, they are always 
a source of infection; and Europeans living in malarious 
districts should always place their dwellings to the wind- 
ward of the native settlements. 

Another elegant litle gnat, Stegomvia fasctata, closely 
allied to Culex, with which, until recently, it was placed, 
is the cause of the spread of that most fatal of epidemic 
diseases, the yellow fever. Like the Culex, but unlike the 
Anopheles, Stegomyia has a humphacked outline, and its 
larva has a Jong respiratory tube at an angle to its body, 
from which it hangs suspended fram the surface-film of | 
its watery home. It is a very widely distributed creature ; | 
it girdles the earth between the tropics, and is said to live 
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well on shipboard. It breeds in almost any standing fresh 
water, provided it be not brackish. ‘The female is said to 
be most active during the warmer hours of the day, from 
noon until three or so, and in some of the West Indies it 
is known as the ‘ day-musquito.”” 

The organism which canses yellow fever has yet to be 
found. It seems that it is not a bactcrium, and that it 
lives in the blood of man. It evidently passes through a 
definite series of changes in the mosquito, for freshly in- 
fected mosquitoes do not at once convey the disease. After 
biting an infected person it takes twelve days for the un- 
known arganism to develop in the Stegomyia, befare it is 
ready for a change of host. The mosquitoes are then 
capable of inoculating man with the disease for nearly 
two months. ‘The period during which a man may infect 
the mosquito, should it bite him, is far shorter, and extends 
only over the first three days of the illness. 

Very careful search has hitherto failed to reveal the 
presence of the parasite of yellow fever. By its works 
alone can it be judged. It seems that, like the germ of 
vinderpest and of foot-and-mouth disease, it is ultra- 
microscopic; and our highest lenses fail to resalve it. 

King Solomon sent to Tarshish for gold and silver, ivory, 
and apes and peacocks, and, at the present day, people 
mostly go to Africa for gold, diamonds, ivory, and game. 
These are the baits that draw them in. Of the great 
obstacles, however, which have for generations succeeded 
in keeping that great continent, except at the fringes, 
compuratively free from immigrants, three, and these by 
no means the least important, are insignificant members 
of the order Diptera. We have considered the case of 
Culex and Anopheles; the third fly we have now to do 
with is the tsetse fly (Glossina), which communicates fatal 
diseases to man and to cattle and domesticated animals 
of all kinds. 

The members of the genus Glossina are unattractive 
insects, a little larger than our common house-fly, with a 
sober brownish ar brownish-grey coloration. When at rest 
the two wings are completely superimposed, like the blades 
of a shunt pair of scissors; and this feature readily serves 
to distinguish the genus from that of all other blood- 
sucking flies, and is of great use in discriminating between 
the tsetse and the somewhat nearly allied Stomoxys and 
Heematupovta. 

The tsetse flies rapidly and directly to the object it 
seeks, and must have a keen sense af smell, or sight, or 
both, making straight for its prey, and being most per- 
sistent in its attacks. The buzzing which it produces when 
flying is peculiar, and easily recognised again when once 
heard. After feeding, the fly emits a higher note, a fact 
recalling the observation of Dr. Nuttall and the present 
writer on the note of Anopheles, in which animal we 
observed that ‘‘ the larger the meal the higher the note.”’ 
The tsetse does not settle lightly and imperceptibly on the 
sufferer as the Culicida do, nor does it alight slowly and 
circumspectly after the manner of the horse-flies, but it 
comes down with a bump, square on its legs. Like the 
mosquito, the tsetse is greedy, and sucks voraciously. The 
abdomen becomes almost spherical, and af a crimson red, 
and in the course of a few seconds the fly has exchanged 
the meagre proportions of a Don Quixote for the ampler 
circumference of a Sancho Panza, Unlike so many of the 
blood-sucking Diptera, in which the habit is confined to the 
females, both sexes of Glossina attack warm-blooded 
creatures. 

The fly always seems to choose a very inaccessible por- 
tion af the body to operate on, between the shoulders in 
man, or on the back and belly in cattle and harses, even 
inside the nostrils in the latter, or on the forchead in 
dogs. According to Lieut.-Colonel D. Bruce, R.A.M.C., 
to whom we owe so much of our knowledge of this fly and 
its evil work, the female does not lay eggs, but is vivi- 
parous, and produces a large active yellnw larva, which 
immediately crawls away to some secluded crevice, and 
straightway turns into a hard, black pupa, from which the 
imago emerges in some six weeks. Thus two stages, the 
egg and the larva, both peculiarly liable to destruction, are 
practically skipped in the tsetse, at any rate in some 
specics. 

The genera of the Culicide which we have considered 
ure found practically all over the world, but the genus 
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Glossina is fortunately confined to Africa. Irom the 
admirable map of the geographical distribution of the fly 
compiled by Mr. Austen, we gather that its northern limit 
corresponds with a line drawn from the Gambia, through 
Lake Chad to Somaliland, somewhere about the thirteenth 
parallel of north latitude. Its southern limit is about on 
a level with the northern limit of Zululand. The tsetse, of 
course, is not found everywhere within this area; and, 
though it has probably escaped observation in many dis- 
tricts, it seems clear that it is very sporadically distributed. 

Even where the tsetse is found, it is not uniformly dis- 
tributed, but occurs in certain localities only. These form 
the much dreaded ‘* fly-belts.”” The normal prey of the 
fly i> undoubtedly the big game of Africa. But they are 
not the only factor in its distribution. The nature of the 
land also plays a part. There are the usual discrepancies 
in the aceounts of travellers, especially of African travellers, 
as to the exact localities the Glossina affects; but most 
writers agree that the tsetse is not found in the open veldt. 
It must have cover. Warm, moist, steamy hollows, con- 
taining water and clothed with forest growth, are the 
haunts chosen. 

The tsetse fly belongs to the family Muscidae, the true 
flies, a very large family, which also includes our house- 
fly, blue-bottle fly, &c. These flies, unlike Anopheles and 
Culex, are day-flies, and begin to disappear at or about 
sunset, a fact noted centuries ago by Dante :— 


** Nel tempo che colui, che il mondo schiara, 
La faccia sua a noi tien meno ascosa, 
Come la mosca cede alla zanzara.‘! 


The practical disappearance as the temperature drops 
has enabled the South African traveller to traverse the fly- 
belts with impunity during the cooler hours of the night. 
At nightfall the tsetse seems to retire to rest amongst the 
shrubs and undergrowth; but, if the weather be warm, it 
may sit up late; and some experienced travellers refrain 
from entering a fly-belt, especially on a summer’s night, 
until the temperature has considerably fallen. 

The sickness and death of the cattle bitten by the tsetse 
were formerly attributed to some specific poison secreted 
by the fly, and injected during the process of biting. It 
is now, largely owing to the researches of Colonel Bruce, 
known to be due to the inoculation of the beasts with a 
minute parasitic organism conveyed from host to host by 
the fly. The disease is known as ‘‘ nagana,’’ and the 
organism that causes it is a species of Trypanosoma, a 
flagellate protozoon or unicellular organism, which moves 
by means of the lashing of a minute, whip-like process. 
Since Bruce’s researches, a number of Trypanosomas have 
been found causing disease in various parts of the world; 
thus 7. evansii causes the surra disease of cattle, horses, 
and camels in India; T. equinunt produces the ‘‘ mal de 
caderas’”’ of the horse ranches of South America; and 
T. equiperdum is responsible for the North African disease 
called by the French the dourine; J. ftheileri causes the 
gall-sickness, and there are others. The particular species 
of Trypanosoma which causes nagana is Trypanosoma 
brucet, and it does not attack man; goats and donkeys 
seem also immune; but, with these exceptions, all 
domesticated animals suffer, and in a great percentage of | 
cases the disease terminates in death. Just as the native 
children in Afrlea form the source of the supply of the 
malarial parasite without appearing to suffer much, so do 
the big game of the country abound in Trypanosoma with- 
out appearing to be any the worse, They are in Lankester’s 
phrase “* tolerant '’ of the parasite, and a harmony between 
them and the parasite has been established, so that both 
live together without hurting one another. It is from the 
big game that the disease has spread. In their bodies the 
harmful effect of the parasite has, through countless gener- 
ations, become attenuated; but it leaps into full activity 
again as soon as the Trypanosoma wins its way into the 
body of any introduced cattle, horse, or domesticated 
animal. 

The report of Colonel Bruce, which has just been issued, 
shows that the sleeping sickness which devastates Central | 
Africa, from the west coast to the east, is also conveyed 
by a species of tsetse fly. Writing more than a hundred 
years ago of Sierra J.eone, Winterbottom mentions the 
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disease. *‘ The .\fricans,’’ he says, ‘* are very subject to 
a species of lethargy which they are very much afraid of, 
as it proves fatal in every instance.’’ Early last century 
it was recorded in Brazil and the West Indies; and 
Lankester has suggested that the deaths which our slave- 
owning ancestors used to attribute to a severe form of 
home-sickness, or even to a broken heart, were in reality 
caused by slecping sickness. In one year the deaths in 
the region of Busoga reached a total of 20,000; and it is 
calculated that although the disease was only noticed in 
Uganda for the first time in 1901, by the middle of 1904 
100,000 people had been killed by it. The disease 
is caused by the presence of a second species of Trypano- 
soma in the blood and in the cerebro-spinal fluid. The 
existence of this parasite has now been proved in all the 
cases recently investigated. Apparently the Trypanosoma 
can live in the blood without doing much harm, and only 
when it reaches the cerebro-spinal canal does it set up 
the sleeping-sickness. It is also found in great numbers 
in the lymphatic glands, especially those of the neck, which 
in patients infected by the parasite are usually swollen and 
tender. Irom the similarity of the parasite to that causing 
the cattle disease of South Africa, the idea at once arose 
that the Trypanosoma was conveyed Irom man to man by a 
biting insect. Along the lake shores a species of tsetse 
(G. palpalis) abounds; and it was noticed that if the fly, 
having fed off a sleeping-sickness patient, bit a monkey, 
the monkey became infected. Further, flies which were 
captured in a sleeping-sickness district were also capable 
of conveying the diseasg to healthy monkeys. The prool 
that sleeping sickness is due to a Trypanosoma known as 
T. gambiense present in the cerebro-spinal fluid of the 
patient, due to the brilliant research of Colonel Bruce and 
his colleagues, Captain Grieg and Dr. Nabarro, and that 
it is conveyed from man to man by Glossina palpalis, seems 
now complete. 

Finally, we come to a last class of diseases which is of 
the utmost interest to the agriculturist and settler, and 
yet at present is but little understood. These diseases are 
caused by various species of a protozoon named Piro- 
plasma, and the diseases may collectively be spoken of as 
piroplasmosis. When they are present in cattle they are 
spoken of in various parts of the world as Texas fever, 
tick-fever, blackwater, and redwater. Heartwater in sheep 
is a form of piroplasmosis. Horses also suffer, and the 
malignant jaundice or bilious fever which makes it 
impossible to keep dogs in certain parts of this country is 
also caused by a Piroplasma. Finally, under the name of 
Rocky Mountain fever, spotted- or tick-fever, the disease 
attacks man throughout the west half of the United States. 

The organisms which cause the disease live for the most 
part in the red blood corpuscles, but they are sometimes 
to be found in the plasma or liquid of the blood. Un- 
fortunately we know comparatively little about the life- 
history of the Piroplasma or of the various stages it passes 
through, but we do know how it is transmitted from 
animal to animal and from man to man. 

We have seen that the carrier or ‘*‘ go-between ”’ in the 
case of the malaria is the mosquito, and in the case of 
the sleeping sickness is the tsetse fly. Piroplasma, how- 
ever, is not conveyed from host to host by any insect, but 
by mites or ticks, members of the large group of Acarines, 
which include beside the mites the spiders, scorpions, 
harvestmen, and many others. 

The ticks differ from the insect bearers of disease, 
inasmuch as the tick that attacks an ox or a dog does not 
itself convey the disease, but it lays eggs—for I regret to 
say here, as with the Anopheles, it is the female only that 
bites—and from these eggs arises the generation which is 
infective, and which is capable of spreading the disease. 
The tick which conveys the Piroplasma from dog to dog is 
called Haemophysalis leacht. The brilliant researches of 
Mr. Lounsbury have shown that even the young are not 
immediately capable of giving rise to the disease. The 
female tick gorges herself with blood, drops to the ground, 
From these eggs small six-legged 
These larvee, if they get a chance, attach 


y 


larvae emerge. 


| themselves to a dog, gorge themselves, and after a couple 


of days fall off. If their mother was infected they never- 
theless do not convey the parasite. After lying for a time 
upon the ground the larval tick casts its skin and becomes 
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i mymph, a stage roughly corresponding with chrysalis of 
« butterfly. This nymph, if it has luck, again attaches 
itsel] to the dog and has a meal, but it also fails to infect 
the dog. After a varying time it also drops to the ground, 
undergoes a metamorphosis, and gives rise to the cight- 
legyed adult tick. Ulere at last we reach the infective 
stage; the adult tick is alone capable of giving the discase 
to the animal upon which she feeds, and then only when 
she is descended from a tick which has bitten an infested 
host. Think what a life-history this parasite has! Living 
in the blood-corpuscles of a dog, sucked up by an adult 
tick, pussed through her body until it reaches an cgg, laid 
with that cgg, being present while the egg segments and 
slowly develops into the larva; living quiescent during the 
lurval stage and the nymph stage, surviving the mcta- 
nmicrphosis, and only leaping into activity when the adult 
reached. ‘This most remarkable story probably 
indicates that the Piroplasma undergoes a series of changes 
comparable to those of the malaria organism when it is 
inside the mosquito: what these stuges are we dn not at 
prescnt know, but Dr. Nuttall and Mr. Smedley at Cam- 
bridge, and many cther observers elsewhere, are at work 
on the problem, and soon we shall have more light. 

With regard to bovine piroplasmosis, Koch and others 
have distinguished redwater fever, which is conveyed by 
Rhiptccphalus annulatus, and in lurope probably by 
Txodes reduvius from the Rhodesian fever which is con- 
veved by Rhiptccphalus appendiculalus, and J regret to say 
by a species dedicated to myself, Rhipicephalus shipleyi.' 

Vhe heartwater diseuse of sheep and gouts is similarly 
conveyed by .linblyounma hebracum, the Bont tick, and 
many farmers accuse Jaodes pilosus of causing the well 
known paralysis from which sheep suffer in the carly 
autumn; and there are many others, diseases such as the 
thicken disease of Brazil, which is so fatal to poultry yards, 
and which is conveyed by the Iygas persicus. 

] will not weary you with more discases. I] think | have 
said cnough to show that within the last few years a food 
ef light has been thrown upon diseases, nat only of man 
and his domestic animals, but upon such insignificant 
creatures as the mosquito and the tick, J have tried to 
show how these diseases interact, and how both hosts are 
absolutely essential to the disease. We can now to a great 
extent control these troubles; the old idea that there is 
something unhealthy in the climate of the tropics is giving 
way to the idea that the unhealthiness is due to definite 
organisms canveved into man by definite biting insects. 
We have at last, | think, an explanation of why Beelzcbub 
was called the Lord of Flies. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.— Prot, Osler has been nominated by the Vice- 
Chancellor and Proctors as a delegate of the University 
Press. : 

A decree has been approved by Convocation providing 
that the stipend of the Sibthorpian professor of rural 
economy shall be bool. a year, independently of the income 
from the Sibthorpian estate, in the vears tgob and 1907. 
This is necessary if an election is to be made before 1908, 
as the full endowment will not be provided by St. John’s 
College until that year. St. John’s is to nominate a 
member of the board of electors to the chair. 

The following elections have been made to scholarships 
and exhibitions in natural science :—Balliol College, to a 
Brakenbury scholarship, J. S. Huxley (Eton College), to 
a scholarship, C. Whitley (Bromsgrove School); J.incoln 
College, to a scholarship, P. Pickford (Exeter School), to 
an exhibition, FE. Haneock (Exeter School); Magdalen 
College, ta a demyship, 1D. L. Wammick (Whitgift 
Grammar School, Crovdon), to an exhibition, J. F. 
Venables (Magdalen, College School, Oxford); Christ 
Church, to a scholarship, J. T. Lattey (Dulwich College), 
tn an exhibition, W. A. Akers (Aldenham School); ‘Trinity 
College, to a Millard scholarship, Hl. Gi. J. Moseley (Eton 
College). 


A course of lectures upon modern research in the 
psychology of memory, accompanied by the exhibition of 
1 This happily turns out to be a synonym. 
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apparatus, will be given by Dr. C. 5. Myers in the physio- 
legical theatre of King’s College, Iondon, on January 12 
and the following seven Fridays at 6 p.m. The course is 
free to internal students of the university and toa all 
ieachers. he general course in experimental psychology, 
accompanied by Laboratory work, will be held on Saturdays, 
beginning on January 13. Particulars may be obtained 
from the secretary of the college. 

Yue London University Gazette announces that a course 
of nine or ten lectures on the origin of (rymnosperms will 
be given during the Lent term by Prof. F. W. Oliver, 
F.R.S., at University College on Mondays, commencing 
on January 22. There is no fee for the lectures. Further 
details and cards nf admission may be obtained on appli- 
caution to the academic registrar at the university. Two 
courses of lectures have been arranged for the Lent term 
in the physiological laboratory of the university, viz. eight 
lectures un tissue-respiration by Mr. J. Barcroft on Tues- 
days, beginning on January 16, and cight lectures on 
respiration by Dr. M.S. Pembrey on Fridays, beginning 
on January 19. 


SOCIETIES AND ACADEMIES. 


LONDON. 

Royal Society, November 23, 1905. ‘‘ Same Olvervations 
on Helwitschia mirabilis, Wooker, f. By Prof. 1H. 1. W. 
Pearson. Communicated by A. C. Seward, F.R.S. 

Evidence is adduced in support of the view that 
Welwitschia is partially, if not entirely, insect-pollinated, 
and that the processes of fertilisation and maturation of the 
secd seem to be effected much more rapidly than in other 
(rymnosperns, 

The author supports Strasburger’s view that the male 
flauwers are reduced forms of an originally hermaphrodite 
structure. The nature of the prothallial tubes is discussed, 
and the conclusion is that the true interpretation of the 
extraordinary behaviour of the tertile end of the 
Welwitschia prethallus will be founded upon a comparison 
with the corresponding portion of the embryo-sac of 
Guctuam grenion, 
wraucarier, Reeent and 

F.RUS., and Sibilie eo: 
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December 14, 
; C. Seward, 


Extinct.” By 
Ford. 

The werk was undertaken primarily with a view to 
ascertain whether the genera Agathis and Araucaria exhibit 
uny ef those features which are often associated with 
survivals from the past; the aim was to obtain an answer 
to the question : Do the existing Araucaricw afford evidence 


cf primitive characters or do they throw fight on the 
phylegeny of the araucarian phylum ? 
A) comparison is made between the Araucaries and 


L.ycopodiales ; arguments are advanced in favour of the 
view that this group of Gymmnosperms, unlike the Cycadales, 
was probably derived from  Jycopodiaceous ancestors. 
‘Attention is directed to the various characters in which the 
Araucariee differ from other members of the Coniferales, 
and the advisability is suggested of giving more definite 
expression to their somewhat isolated position by  sub- 
stituting the designation A\raucariales for Araucariew. 

The authors contend that the general consent which has 
deservedly been given to the view that the Cycadales and 
Filicales are intimately connected by descent may have th: 
effect of inducing an attitude tno prone to overestimate thr 
value of the arguments advanced in support of an extensio~ 
of the idea of a filicinean ancestry to other sections of the 
Gymnospernms. 


“On the Microsporangia of the Pteridosperms.’’ By 
R. Kidston, F.R.S. 

The conclusion arrived at is that the Cyeadofilices, which 
long antedated the advent of true ferns, cannot have been 
derived from them, but are themselves the oldest type of 
fern-like plant at present known. In regard to the true 
ferns, it seems probable that they may have been derived 
from the Botryopteridew. 

“The Mammalian Cerebral Cortex, with Special Refer- 
ence to its Comparative Histology, 1., Order Insectivora."’ 


By Dr. G. A. Watson. Communicated by Dr. F. W. 
Mott, Muss: 
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This paper is one of a series in which it is hoped to deal 
with the cerebral cortex of the various orders of mammals 
so far as material is available, the primary object of the 
rescarch being to endeavour to shed some further light 
upon the significance of the mammalian neopallial lamin- 
ation. In this natural order the brains of the mole (Talpa 
europea), shrew (Sorex vulgaris), and hedgehog (Krinaccus 
enropeus) have been exhaustively studied. 

The neopallium of these animals has been mapped out 
into various areas, which on the dorso-lateral and mesial 
uspects appear to present (1) “‘ motor,’’ (2) general sensory, 
and (3) undifferentiated or unspecialised characteristics, the 
two former being in every way the best developed neopallial 
regions. On the postero-mesial aspect a field has been 
delimited which possesses sensory features; a portion of 
this is unspecialised, and the remainder is believed to repre- 
sent the cortical distribution of the optic and fifth sensory 
nerves respectively. Certain differences in the extent and 
state of development of these various areas oecur in the 
several animals, and these agree with certain differences in 
their habits. 

The total depth of the cortex in the best developed regions 
differs in the three animals, yet the relative depth of the 
separate layers is about the same in all. Micrometric 
measurements of the cortex of the mole have been made 
by Dr. Bolton, and these have been compared with the 
latter's measurements of the cortical layers in the develop- 
ing human foetus and the normal human adult. Dividing 
the cortex into the portions above and below the granular 
layer, it is found that the increase in depth of the human 
cortex as compared with that, say, of the mole is wery 
largely due to increase in the ‘‘ supra-granular ”” (t.c. the 
true pyramidal) layer. 

The conclusions as to the functional significance of the 
neopallial primary cell layers in the Insectivora and in 
mammals belonging to other natural orders so far ex- 
sumined form a complement to those advanced by Bolton. 
The ‘‘infra-granular’’ layer (iv. and y.), omitting the 
constituent cells which possess motor or analogous func- 
lions, is concerned especially with the associations necessary 
for the performance of the instinctive activities, the 
‘‘ supra-granular ’’ (ii.) with the higher associalions (** in- 
telligence’’), the capacity for which is shown by the 
educability of the animal. In practical animal behaviour 
the two sets of processes are probably more or less con- 
stantly interwoven, the higher activities (supra-granular 
layer) coming to the aid of the lower so far as the capability 
of the animal allows. In the case of lower mammals, c.g. 
Insectivora, the limits of this capability are comparatively 
soon reached, and correspondingly these mammals possess 
u relatively poor ‘t supra-granular "’ faver. 


Anthropological Institute, December 19, 1905.—Prof. W. 
Gowland, president, in the chair.—The origin of Kolithic 
flints from natural causes: S. H. Warren. Mr. Warren 
classified eoliths as follows:—(1) Flints with battered 
surfaces formed by prolonged concussions; (2) flints with 
flakea surfaces formed by sharp percussions ; (3) flints with 
chipped edges formed by (a) indiscriminate battering, 
(b) perpendicular pressure. The possible causes of the pro- 
duction of eoliths were considered by Mr. Warren to be :— 
(a) human agency; (b) wave action; (c} water abrasion by 
streams, rivers, floods; (d) soil abrasion by the pressure 
and movement of soil creep and foundering; (c) the drag 
of ice; and (f) wear and tear on the surface of the ground. 
The eoliths of the first class, as defined above, may 
obviously be due to water abrasion. Those of the second 
class bear evidences of percussion-flaking, acting along the 
lines of least resistance, but show no control-working upon 
au definite design. It is concluded that these forms, 
together with those having indiscriminately battered edges, 
are likewise due to water abrasion. It is noteworthy that 
these classes are characteristic of river gravels of various 


ages, and may he reproduced by artificial rolling. The 
flints with definitely pressure-chipped edges include the 
typical ‘‘ plateau implements’ of Sir J. Prestwich. The 


chief forms are a general chipped edge, and the notch, 
cither single nr in various combinations, such as the double 
noich with intervening point. It is found by experiment 
that these are the forms produced by the fortuitous pressure 
af one flint against another. The angle of chipping and 
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the type of the fractures ure also identical in the case ol 
the experimental productions und the plateau Hints. These 
pressure-chipped eoliths are characteristic of hill-drifts 
which have sutfered from the movement of soil-crcep and 
foundering, and it is concluded that this is the cause of 
the chipped edges. This process is named ‘* soil abrasion 
in contradistinction to water abrasion. Collateral evidence 
of these differential soi] movements under pressure 
furnished by the frequent association with the eoliths of 
the hill-drifts of flints with surfaces striated in all direc- 
tions. Subsidiary causes of the pressure-chipped eoliths, or 
those which have operated in certain special cases, are the 
drag of ice and wear and tear on the surface of the 
ground, including the impact of the hoofs of animals. 


is 


IEDINBURGH. 

Royal Society, December 4, 1905.—Lord Kelvin, presi- 
dent, in the chair.—The development of the skull and 
visceral arches in Lepidosiren: W. E. Agar. The material 
for this investigation had been collected by Prof. Graham 
Kerr in the Chaco, and by the late Mr. J. S. Budgett in 
the Gambia. The chief points established were as 
follows :—The development of the notochord underwent a 
curious modification, the front end disintegrating at an 
early stage and being replaced by a forward growth of the 
remaining part of the chorda. The quadrate was from 
the first continuous with the trabecula, and there was no 
hyomandibulay. .\ vestigial palato-ptervgoid bar was _ pre- 
sent. The general development of the skull resembled the 
process in the Urodeles, especially as regards the occipital 
region and nasal capsules. There were two pairs of upper 
labial cartilages. In the change from the larval to the 
adult form there was no absorption of cartilage, but the 
chondrocranium showed a steady increase in completeness. 
—DPerturbations in longitude of Neptune by the hypo- 
theticual planet: Prof. (George Forbes, F.R.S. | About 
twenty-five years ago the author had deduced evidence from 
the distribution of the aphelia of cometary orbits that there 
existed a planet of considerable mass beyond the orbit of 
Neptune, and the existence of such a planet was now 
generally accepted by astronomers. [In the present paper, 
by means of calculations based upon certain assumptions 
as to position and mass of the hypothetical planet, Prof. 
Forbes discussed the growing diserepancies between the 
observed longitudes of Neptune and those assigned by the 
theories both of Leverrier and Newcomb. The present 
configuration of the two planets was uot the best to bring 
out clearly the nature of the perturbation, but he thought 
that in ten years sufficient material would be in hand to 
enable us to make a serious effort to fix the position of 
the ultra-Neptunian planet. Exhibition of two lantern 
slides of zoological interest: Prof. D. J. Cunningham, 
F.R.S. The one showed a group of monkeys in the Dublin 
Zoological Gaardens sitting in newly fallen snow without 
the least discomfort; from the beginning of their captivity 
they had lived in the open air. The other showed a young 
marimoset clinging in its peculiar fashion to the back of a 
white rabbit which had acted as foster-mother from the 
start of the marmoset’s individual life. 


December 18, 1905.—Dr. R. MW. Traquair, F.R.S., vice- 
president, in the chair.—lLibrary aids to mathematical 
research: Dr. Thomas Muir, F.R.S. After a critical dis- 
cussion of the various bibliographical aids to the mathe- 


matical student, the author proceeded to point out the 
shortcomings in the equipment of the most important 
scientific libraries in Edinburgh and Glasgow. Out of 


sixty-seven important mathematical serials, only thirty-four 
were to be found in Edinburgh and Glasgow; and of the 
thirty-one to be found in Edinburgh, twenty-one were 
duplicated in the university and Royal Society libraries. 
Dr. Muir hoped that by some system of cooperation 
between the Edinburgh libraries, or even between Edin- 
burgh and Glasgow, every muathematical serial published 
in Europe and America would be made available to mathe- 
matical workers. At present historical research was 
absolutely debarred.—-Preliminary note regarding an ex- 
perimental investigation into the effects of varying diets 
upon growth and nutrition: Dr. Chalmers Watson. The 
experiments consisted in feeding colonies of rats upon 
various diets, namely, (1) skim mills and bread; (2) rice; 
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(3) porridge; (4) horse flesh; (5) ox flesh. Interesting 
details were given and illustrated by diagrams and tables. 
The rats were found to thrive best on the skim milk and 
bread. Rice, because of its lack of proteid qualities, 
stunted the growth. Vorridge was inferior to the skim 
milk and bread, while horse flesh and ox flesh were 
positively deleterious, being fatal to young rats. More- 
over, the mortality among the young was greatly increased 
when the adult parents were fed on flesh. Experiments 
were also tried on the effects of change of diet. For 
example, after the young rats had been reduced almost to 
starvation point by a flesh dict, they were pnt on milk and 
bread, and immediately began to recover, and rapidly 
reached the maximum growth. 
it was found that sweet milk and bread were inferior as a 
recuperative diet to skim milk and bread. Prof, Schafer, 
in whose laboratory the experiments had been carried out, 
referred to the importance of the research in relation to 
physical deterioration. Although it would be absurd to 
apply the results directly to the question of human diets 
and nutrition, there was no doubt that the physical 
deterioration so much spoken about was due, not only to 
underfeeding, but to wrong feeding. So far as the public 
was concerned, the moral was that we must feed our 
children correctly. 


New SoutH WAcegs. 


Royal Society, October 4, 1905.—Mr. H. A. Lenehan, 
president, in the chair.—Note on some simple models for 
use in the teaching of elementary crystallography: Dr. 
W. Gu. Woolnough. The models illustrated the connec- 
tion between the number of faces in a crystal ‘‘ form ”’ 
and the elements of symmetry of the group to which the 
erystal belongs. Planes of symmetry are represented in 
the models by mirrors suitably arranged, and crystal faces 
by triangles of cardboard. The mirrors are so fixed that 
the multiple reflection of the card reproduces the shape of 


the most grneral form possible in the erystal group. 
November 1, 1905.--Mr. FH. .\. Lenehan, president, in 
the chair.—Provisional determination of astronomical re- 


fraction, from observations made with the meridian circle 
instrument of the Sydncy Observatory: C. J. Merfield. 
This paper gives the results of an investigation into astro- 
nomical refraction, deduced from some five hundred and 
fifty observations of forty fundamental stars taken with 
the meridian circle of the Sydney Observatory during the 
month of July, 1905. The conclusions arrived at by the 
author are as follows :—That if observations of zenith dis- 
tance of celestial objects are taken between limits of time 
separated by some hours, then greater accuracy in the re- 
ductions, to obtain correct positions, can be obtained by 
taking fully into consideration the fluctuations of the height 
of the barometer, and especially the variation of the 
temperature, indicated by the readings of the thermometer, 
when computing the refractions for a series of observations 
extending over a period of several hours’ duration. Adopt- 
ing a state of the atmosphere for a mean of the times of 
aheene ation does not seem sufficient. Further, the refrac- 
tion table (Bessel) in use at the Sydney Observatory would 
represent the observed refractions much better if a correc- 
tion he applied for the difference in the force of gravity 
at Greenwich and Sydney. This correction is represented 
by a very simple equation which is a function of the lati- 
tudes of the two places. The author also considers that the 
refractions computed from the Pulkowa tables, after apply- 
ing the gravity correction, would represent the observed 
values better than those of Bessel. 
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the Sogne Fjord and the Hardanger Fjord, Norway: H. W. Monckran. 
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MONDAY, Jaxvary 38. 
Society oF CHEMICAL INousTRY, at 8.—Cinchona Barks and _ their 


Cultivation: D. Howard —A New Method for the Quantitative Estima- 
tion of Acetone S.J M. Auld. 


TUESDAY, Janvary 9. 


InstituTION oF Civit ENGINEERS, at 8.—The Elimination of Storm- 
water from Sewerage Systems ; D. FE. Lloyd-Davies.—On the Elimina- 
tion of Se eo Solid. and Colloidal Matters from Sewage : Lieut.- 
Colonel A. S. Jones and Dr. W. O. Travis. 


WEDNESDAY, JANvARY io. 


GroLtocicaL Society, at 8.—Tbe Clay-with-Flints: its Origin and 
Distribution: A. J. Jukes:Browne.—On Footprints from the Permian of 
Mansfield (Nottinghamshire): G. Hickling. 
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Institution oF ELecrricAL ENGINEERS, at 8—The Charing Cross 
Company's City of Lordon Works: W. H_ Patchell (Conclusion of 
Disenssion). 
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Algebraic Function; Dr. H. F. Baker. 
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Machines: Prof. J. D. Cormack. 


MarLacoLocicat Society, at 8.—Note of tbe Dates of Publication of 
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Vorwelt,” 1870-75: B. B. Woodward. New Species of Siphonaria, 
Terebra, and Maugilia, and a Remarkable Form of Cypraca cruenta, from 
South Africa; G. B. Sowerby.—Remarks on some Forms «f Chloritis 
with Description of a New Species: G. K. Gude.—Notes on the 
Anztomy of $. African Aplysiidze with Descriptions of two New Species: 
R. H. Burne.—Notes on I oluta kenyonranua, V, papillosa var. costata, 
I, readknighti. Juy., Cypraca tigris, var, dineata, and Conus water- 
housae, var. P mauritiana % Mrs. Kenyon. Tscription of a New Species 
of Crepidula from Victoria: Mrs. Kenyon. 
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THE EOUATIONS OF THE WAVE THEORY. 
The \nalytical Theory of Light. By J. Waller. 
Pp. xv+416. (Cambridge: The University Press, 

1904.) Price 15s. net. 

AY WALKER has written a valuable book, but 
4 one difficult to review. .\s he says in his first 
science: — 

‘©The Science of Physical Optics may be regarded 
as comprising two fields of enquiry; the one includes 
the study of the physical properties of a stream of 
light, the other comprehends the investigation of the 
Mechanism by means of which the stream is _pro- 
pagated. These two divisions may be called re- 


spectively the kinematics and the dynamics of the 
subject.” 


lt is with the first of these that Mr. Walker is 
concerned; a few experimental [acts suffice to show 
that a stream of light may be represented by a 
periodically varying vector, transverse to the beam, 


and on this result, with an appeal where necessary to | 


experimental facts, the treatment of the subject is 
based. 

The appeal to experiment is made as rarely as 
possible, and as a result we have a book dealing with 
a physical subject which almost entirely pure 
mathematics. Such a book has its value, and in this 
the value is a high one, for the author has discharged 
the task he set himself in an admirable manner; but 
owing to his severe restraint the book lacks interest 
and its difficulty is increased. It is not a text-book 
of physical optics, but of the analytical theory of light; 
the light vector satisfies certain differential equations, 
and the consequences of this are traced out with 
a rare degree of completeness. Jt is a books to which 
students who desire to know how far the mathe- 
matical side of the wave theory has been carried, 
what are its limitations, and in what directions 
advances are possible will usefully turn. This know- 
ledge is necessary for the physicist who is more 
interested in the dynamical theory, for, as Mr. 
Walker points out, it forms the touchstone on which 
optical theories are tricd, and no one theory of the 
ether can at present be said to hold the field. 
doubt the introduction of even the salient points of 
the various theories might have had the effect which 
the author fears of veiling his main purpose; still, 
the restraint which he has laid on himself has its 
disadvantages. 

Starting with the ordinary geometrical propositions 
of the wave theory, we come in the second chapter 
io a discussion of Michelson’s experiments and the 
recent work on the nature of white light; the proper- 
tics of the polarisation vector are deduced from the 
non-interference of two beams polarised in planes at 
right angles. In connecting together the intensity of 
a beam of light and the amplitude of the polarisation 
vector, a difficulty is at once met with unless we 
know the relation between the energy of the stream 
and the amplitude. For this purpose we require to 
determine the nature of the vector, and this it is 
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impossible to do without advancing a theory of the 
mechanism of the transmission, a course which is 
closed to us. However, the assumption that the 
square of the polarisation vector measures the in- 
tensity is shown to lead to consistent results, and this 
assumption is made. 

The analytical theory really begins in chapter v. 
with the differential equations of the polarisation 
vector; the previous discussion has enabled us to 
express this in the form ol a function of vt—r, where 
vw is the velocity of propagation, and [rom these the 
differential equations are deduced in the usual form, 
and the important result that when the wave velocity 
is independent of the period any singularity of phase 
or amplitude travels with the speed of the wave is 
shown to follow by a method of proof due to 
Poincaré; Lord Rayleigh’s generalisation in the case 
when the velocity is a function of the period follows. 

Reference had been made in an earlier chapter to 
Huyghens’s principle and its connection with the 
rectilinear propagation of light; the full proof 
of the principle depending on the relation at any 
paint within a surface S between a function ¢, salis- 
fying d*¢/df=w'y?? and a certain surface in- 
tegral taken over the surface of S is then discussed, 
teading us to Stokes’s well known law of the secon- 
dary disturbance due to a wave of light, and also to 
an expression for the disturbance in the neighbour- 
hood of a screen producing diffraction. Fraunholer’s 
diffraction phenomena are first discussed here; the 
more complicated cases known as Fresnel’s, in 
which the screen is not at the focus of the light 
forming the diffraction pattern, [ollow. The treat- 
ment is based on that of Lommel, and deals fully 
with a rectangular aperture or obstacle, a straight 
edge, Fresnel’s biprism, and a circular aperture and 
disc. The treatment of the biprism follows Struve 
and Weber's work. 

in chapter ix. an account of some quite recent work 
by Sommerfeld, Poincaré, and Macdonald dealing 
with the application of spherical harmonics to diffrac- 
tion phenomena is given, and after this a short 
account of Newton’s rings and of the laws of re- 
flection and refraction leads to double refraction. For 
uniaxial crystals the theory is based on Huyghens’s 
assumption, first satisfactorily verified by Stokes, that 
the wave surface consists of a sphere and a spheroid 
which touch at the extremities of the axis of the 
latter, while for biaxial crystals all the laws are de- 
duced [rom Fresnel's polarisation ellipsoid, a surface 
which has the property that the velocities of pro- 
pagation of any wave are equal to the reciprocals of 
the axes of the section ol the ellipsoid by a plane 
parallel to the wave. Hence the form of the wave 
surface and the laws of double refraction follow in 
the usual way. 

Chapter xii. contains a number of results on the 
wave surface which are not easily found elsewhere; 
in dealing with reflection at a crystal surlace, the 
equations of the polarisation vector in a crystal are first 
formed, and then the surface conditions are deduced. 
Free use is made of MacCullagh’s ingenious device 
of uniradial directions. The discussion of the inter- 
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ference of polarised light follows a normal path, but | 


the part relating to biaxial crystals is unusually full. 
The later chapters deal with absorbing media, dis- 
persion, structurally active media, and magnetically 
active media; each of these phenomena is shown to 
follow from suitable modifications in the expression 
for the light veetor; the interesting question of the 
constitution of the ether which could give rise to 
such modifications is, of course, in the author's 
scheme passed by. But while this is necessarily the 
ease, the analysis given is very full and complete, and 
Mr. Walker has added to the literature of the subject 
a book of real value. The book has been printed at 
the Cambridge Press and published by the Syndics, 
and their share of the worl is admirable. 


EHO IND) (OR ST AUIES 
Kristallinische Flussigkeiten 

By Rudolf Schenck. Pp. 

Wilhelm Engelmann, 1905.) 
ee announcement of the diseovery of liquids that 

were doubly refracting and dichroic by Prof. 
Lehmann some fifteen years ago was received with 
considerable mistrust, for the possession by a liquid 
of these properties which had hitherto been associated 
solely with the solid crystalline state seemed at first 
sight almost inconecivable, and quite inconsistent 
with the generally accepted ideas as to the molecular 
tactics of liquids and crystals. The very name of 
liquid crystal seemed to be self-contradictory. Leh- 
minn's however, were soon confirmed by 
other physicists, one of the most active amongst 
whom was Dr. Schenek, the writer of the present 
work on the subject. 

Several explanations of Lehmann’s observations 
were offered, based on the assumption that he had 
worked with liquids containing impurities. Quincke 
supposed them to consist of solid crystalline particles 
surrounded by a film of liquid, and Tammann en- 
deavourcd to explain their properties by assuming 
them to be an emulsion of two liquid phases. On the 
other hand, Lehmann pointed out that it was not 
justifiable to consider these cases as if they were 
isolated instances of irregular properties, since the 
behaviour of these liquids apparently so anomalous 
may be reconciled with that of other crystalline 
media if we consider the part played by the rigidity 
of crystals in maintaining their crystalline form. [His 
investigations have shown that the rigidity of dif- 
ferent crystals varies within wide limits. The 
majority of those we know best offer considerable re- 
sistance to deformation, while some, like yellow phos- 
phorus, are quite soft, and others, such as the cleates, 
have so little rigidity that the force of surface tension 
is sufficient to deform the erystal from its true geo- 
metrical shape; in the limiting case, that of p-azoxy- 
anisol and the other liquids investigated by Lehmann, 
the rigidity has become so small compared with the 
foree due to surface tension that the crystal when 
placed in a liquid of equal density assumes a spherical 
form. 

Lehmann’s 
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work was entirely microscopic, but 


| investigators. 


macroscopic investigations were undertaken by other 
-\ study of the physical properties of 
the birefringent liquids, particularly of their viscosity 
and dieleetric constants, and an unsuccessful attempt 
to resolve them by cataphoresis, showed that each of 
them was without doubt a single substance, and thus 
the hypotheses put forward by Quincke, Tammann, 
and other authors were disproved. 

Prof. Lehmann's monograph on these bodies, which 
was reviewed in NirureE recently (vol. Ixx., p. 622, 
1904), Consists mainly of an account of the results 
of his microscopic investigations and of the theory 
he has formulated to explain these. A very important 
part of the work was thus left undescribed, and Dr. 
Schenck’s book covers the ground omitted by Leh- 
mann, and, in addition, gives a short summary of 
the latter’s experiments. 

The preparation of the various substances that have 
been found to yield anisotropic liquids is described in 
detail, also the determination of their physical con- 
stants. The investigation of the surface energy of 
the liquids indicates that there is no sudden change 
in their molecular weight at the temperature at which 
the anisotropic liquid passes into the isotropic con- 
dition. The viscosity curves, however, show a large 
break at this temperature, the isotropic liquids being 
in some cases the more viscous. The density curves 
show a similar discontinuity. The two liquids have 
different specifie heats, and there small but 
definite heat of transformation of the 
other, 

Dr. Schenck has given a very complete account of 
our knowledge of these anomalous liquids, whieh 
have yvreat interest both for the chemist and physicist, 
and his book will be of great service to those who 
wish for information about them. I[t clearly 
written and arranged, and contains a number of 
diegrams and plates. Of theories as to their nature 
he wisely fights very shy, and it seems that consider- 
ably more work is needed before we shall be able to 


form any clear idea as to their molecular structure. 
HH, (Baie 
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New Creations in Plant Life: an .luthoritative Account 
of the Life and Work of Luther Burbank. By W. S. 
Harwood. Pp. xiv+368; 50 illustrations. (New 
York: Vhe Macmillan Company; London: Mae- 

millan and Co., Ltd.) Price 7s. 6d. net. 
“Va is something to be snid in favour of this 
work; at the same time we imagine no one will 
have more cause to regret its appearance than Mr. 
Burbank himself. The reasons for this expression of 
opinion are easily supplied. It is decidedly desirable 
that the outside public should be made aware of the 
enormous practieal importance of what is called plant 
breeding, and that they should be familiarised with 
the means and methods adopted by experts for the 
multiplication and improvement of flowers, fruits, 
and other vegetable products. A slightly increased 
percentage of sugar in the sugar-cane or the beet, an 
apparently trifling improvement in the staple of 
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cotton, the development of a potato relatively immune 
to fungous diseases, an increased production of fruit 
or the introduction of hardier varieties, of some that 
are earlier, of others that are later, to say nothing 
of the improvement of flowers in form, colour, and 
perfume, are all points of great importance and of 
very great interest from a biological point of view. 

In this field of work Mr. Burbank has long been 
known as an energetic labourer, and it is quite pos- 
sible that in actual amount his work bulks larger than 
that of any of his predecessors or his contemporaries. 
Moreover, we learn from the hook before us, 
and from other sources, the experimenter is a man 
of high purpose, modest, and amiable. It is for these 
personal reasons we imagine that he will have cause 
to regret the appearance of this volume. We have 
no desire to belittle Mr. Burbank or to undervalue the 
importance of what he has accomplished. We believe 
that he would be the first to acknowledge that there 
existed strong men previous to the appearance of 
Agamemnon. But this is a fact that his eulogist does 
not sufficiently estimate. In perusing the glowing 
paragraphs of this volume the casual reader might 
imagine that there were no plant-breeders before 


as 


Burbank, or that their labours were comparatively | 


insignificant, and yct in our own country alone we 
scem to have heard oi Thomas Andrew Knight, of 
Dean Herbert, of Trevor Clarke. of Thomas Rivers, 
of John Laing, of Dominy, of Seden, of Laxton, and 
of a large number of others whose productions at 
least vie in importance with those of the American 
experimenter, whilst a visit to the great establish- 
ments of Vilmorin, near Paris, Benary, and others at 
Erfurt and Quedlinburg, as well as to the trial- 
grounds of our Veitchs, Suttons, Carters, and many 
others, would show that the great American hybridist 
is by no means without a rival in his line of work. 

ft would hardly be fair to criticise those products 
of Mr. Burbank’s skill and perseverance that have 
reached us, because it may well be that they are not 
yet adapted to our climate. At any rate, to name only 
a few instances, the Burbank plum, the Burbank lily, 
the Shasta daisy, all so enthusiastically spoken of in 
the pages of this book and elsewhere, have not, in 
this country, justified the encomiums passed upon 
them by the American Press. 

When we read of Mr. Burbank’s methods of work 

wr do not find anything different from the practices 
of our ‘‘raisers,’’ who are too modest to speak of 
their efforts as ‘‘ creations.” 
\mong the ‘* creations "’ mentioned in this volume 
is the ‘thornless edible cactus.’’ Surely we have 
heard of and scen a spineless Opuntia before atten- 
tion was called to it in this volume, where it is stated 
that “nothing more marvellous has ever been done 
in plant-life ""! 

Again, “‘the rare effects developed in the trans- 
formation of the columbine *’ do not differ (so far as 
we can tell from the illustration facing p. 359) from 
the stellate columbine known in our gardens for cen- 
turies and figured on p. 273 of Parkinson's Paradisus 
(1629). 
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scale for so long a time might be expected to have 
gathered valuable information on such points as 
heredity, adaptation, inheritance of acquired char- 
acters, as well as formed opinions on Mendelism and 
mutation. We gather from the bool before us that 
Mr. Burbank’s attention has, almost of necessity, been 
directed to these subjects, und we carnestly hope that 
now that the Carnegie Institution has granted him 
a subvention of ten thousand dollars a year for ten 
years he will find time to record and coordinate his 
experiments for the benefit of future workers and the 
increase of biological knowledge. 


Incidentally, we glean that Mr. Burbank is not 
inclined to accept the views of Weismann or of 


Mendel, but that he looks favourably on the mutation 
theory of De Vries. Surely no practitioner has had 
better opportunities of judging of these matters than 
has Mr. Burbank, and if he will give us his own 
experiences in his own words, rather than in those 
of some too partial biographer, the world will be 
the gainer, and the value of Mr. Burbank’s worl: 


more accurately gauged than it can be from the 
perusal of the present volume. 

(CUGUBMUUC IIE, IIIB EST ONEONG Ws 
Chemische Technologic. By Dr. Fr. Heusler. Pp. 


NV 350: 
S marks. 


(Leipzig: B. G. Teubner, 1995.) Price 
“HE author states in the preface that the work is 
intended for the use of merchants. This at 
once opens up the question whether a book of this 
kind, ostensibly written for non-chemists, ean fulfil 
its object. The author is under the impression that 
a merchant has acquired, in the course of his secon- 
dary education, sufficient knowledge to read and in- 
terpret chemical equations, and he adopts in his work 
chemical symbols throughout, in the belief that it 
would be almost an insult to the German merchant 
to think him ineapable of understanding chemical 
equations. 

The reviewer cannot agree with this opinion in its 
broad gencrality. His own expericnee would lead him 
to confirm in this respeet the truth of the trite old 
suying, ** A little knowledge is a dangerous know- 
ledge.’ When the commercial director of a chemical 
works asks his chemist, in times of stress, to use a 
sulphuric acid of 50° Bé instead of 66° Bé on the 
score that the former is so much cheaper for the same 
amount of sulphuric acid, or when the chief clerk 
struts through the works meddling with the chemistry 
of the business, then the chemist would certainly 
prefer the English system of subdividing the work. 
Of course, there are merchants who are fully able to 
understand purely chemical questions, but such mer- 
chants would certainly have rccourse to the extensive 
manuals on their own specialitics rather than study 
the present work, in which the information on every 
subject must necessarily be very meagre. 

From this point of view the book is not within the 
horizon of the average chemical merchant. The 
tendency to explain the subject so far as possible by 
equations necessarily leads to a twisted and some- 


‘man who has experimented on such a colossal » times wrong representation, as these may be read to 
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mean complete chemical changes, whilst often enouzh 
‘they only express part of the chemical change that is 
going on. Statistical data, the most useful inform- 
ation to a merchant, are very imperfectly given. 
Whilst, e.g., the statistics of ammonium sulphate 
refer to the years 1902 and 1903, other more important 
ranche~ of chemical technology hark back as far as 
the ‘cighties of last century. 

lf the question be asked whether this book would 
prove useful to a chemist, a much more favourable 
‘opinion can be pronounced. The work will be found 
very helpful, as a kind of ‘ Repetitorium,” to a 
chemist who is reading up for examination.  Re- 
garded in this light, the bools may be said to have been 
written concisely and to contain an enormous amount 
of information, put together in a clear and transparent 
torm. Naturally, the attempt of one single author 
to press the wide range of chemical technology into 
one small volume carries with it the germ of defect. 
For in the present state of chemical technology it is 
clearly impossible for any single person to write on 
every branch with the necessary authority or even 
necessary knowledge. The inevitable consequence of 
such an ambitious endeavour is that hooks of this 
kind bear too patently the stamp of writing-desk 
work. Only in the case of the electrolytical processes 
dealing with alkali chlorides the author has called in 
the assistance of an expert. He would have done 
well to have extended this invitation to other 
specialists. We therefore find throughout the book 
many statements which could have been put right by 
un expert, and we also notice some important 
omissions. Moreover, some of the weakest chapters, 
such as those on ‘leather industry” and ‘‘ fats and 
oils,"’ would have been brought into line with the 
iforementioned chapter on elecirolysis. The Ivast 
satisfactory part of the boolk are the illustrations. 
Some of them have done service for half a century, 
and might have been given their well-earned rest. 
Others are more in the nature of pictures which 
convey no information. Others, again, such as the 
illustration of a native indigo plant, can only provoke 
asmile. _ Joes 


OUR BOOK SHELF. 


Dues dere: Tere Ey ae el, (Ohsiey PFO, Haat, 
(London: T. Fisher Unwin, 1905.) Price 7s. 6d. 
net, 

WIPHIN recent years our forestry literature has been 
rapidly and steadily on the increase, which may be 
taken as a sign that more attention is now being 
given to matters sylvicultural than formerly. The 
above work is one of the most recent additions, and 
its thoroughly sound, practical, and scientific character 
should secure it a wide circulation, not only in this 
country, but also in America, to which it equally 
refers. 

The title chosen by the author, ‘ Future Forest 
Trees,’’ refers to those exotic, deciduous, and coni- 
ferous species of East, West, and North American 
trees which might with advantage be introduced into 
our forests. The work embodies the author’s own 
personal experience, as well as the results gained by 
more than too years of extended experiments which 
‘heve been carried out in Germany. 
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The selection of exotic species as future forest trees 
is not by any means so easy a task as one might at 
first sight suppose. To justify its introduction and 
cullivation the new species must have some distinct 
advantageous characteristics which are not possessed 
by our indigenous trees, such as greater rapidity in 
growth, greater resistance to adverse climatic condi- 
tions (for example, wind, heat, cold, rain, and snow), 
greater adaptability to the poorer classes of soil, and 
such like. 

It is to Prof. H. Mayr, of Munich, to whom this 
book is dedicated, that we are indebted for so much 
valuable information on this very important question, 
especially as regards the geographical distribution of 
forest trees. 

The first part of the book deals with the imports of 
American timber to the German market. Importing 
timber to Germany, the home of forestry, sounds a 
little like carting coals to Newcastle; nevertheless, 
there are at least two sufficient reasons, firstly, be- 
cause some of these timbers are at present not culti- 
vated in that couniry, and, secondly, it is a well- 
kknown fact that the world’s supply of timber is not 
inexhaustible, and is, in fact, rapidly on the decrease. 
Hence, while Germany can obtain timber at a reason- 
able price from abroad, she is conserving her own 
forest reserves with the full knowledge that at no 
very remote date the price of timber will have risen 
to a figure which will amply justify this policy of 
conservation. Part ii. gives the general results of 
planting experiments with .\merican trees in 
Germany, Austria, Great Britain, and Switzerland; 
and part tii. deals with the sylvicultural characteristics 
and treatment of the various American species of 
trees. 

We heartily commend this beolx to all those who 
are interested in or connected with forestry, as it 
forms an excellent guide to the cultivation of species 
which are likely in the course of time fully to justify 
their introduction. 


Elements of Quantitative Analysis. 
Bailey. Pp. x+246. (London: 
Com Mtdiaioos.) 


By DroiGae 
Macmillan and 
Price 4s. 6d. 

AvigR the consideration of some preliminary matters, 
the author, within the compass of Jess than two 
hundred small pages, treats of almost every branch 
of quantitative chemical analysis, including minerals 
of many sorts, water, fuel, the products of alkali 
factories, manures, organie substances, soap, oils 
and fats, and gases. It follows that the space devoted 
to each section is very small, and in many cases it 
would be more correct to say that the methods are 
indicated rather than described. This economy of 
words and space sometimes leads to instructions that 
might cause accidents, as in the description of 
Kjeldahl’s method of estimating nitrogen, where the 
student is instructed to boil the substance with fuming 
sulphuric acid, &c., then to ‘‘ allow to cool and add 
a tolerable excess, about 50 grams will suffice, of 
caustic soda. . .. Distill off the ammonia,’’ &c. In 
other cases the desire to be brief leaves the student 
without instructions, as in the analysis of water, in 
which he is told to determine the free and albumenoid 
ammonia, and referred for the method to a simple 
description of the estimation of ammonia by Nessler’s 
solution. On the other hand, it is a pleasure to notice 
that some methods are given that are not generally 
known, such as the colorimetric estimation of 
titanium by means of hydrogen peroxide. 

The educational valne of the work suggested (to 
which the author refers in his preface) would have 
been enhanced if the chemistry of the operations and 
the specific aims of the advisable manipulative pre- 
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cautions had been given more fully in a few pre- 
liminary cases, so that the student might have been 
helped to understand thoroughly his early cxercises. 
As he gets more advanced he ought to refer to 
standard works and original treatises. Then this 
present volume will furnish an excellent scries of 
suggestions as to work that may be done in many 
directions in order to gain experience and increase his 
knowledge. (Co Als 


Elementary Dynamics. By W. M. Balser. Second 
edition, revised. Pp. x+318. (London: George 
Bell and Sons, 1905.) Price 4s. 6d. 

Tuts text-book follows ordinary lines. The author 

does well to direct the attention of the beginner at 

the outset to the fact that weight and mass are by 
no means the same thing. Newton's laws are given 


almost unchanged in words, the second being altered | 


to ‘rate of change of momentum is proportional to 
the impressed force, &c.” 
ness, ambiguous, since it does not necessarily imply 
time-rate; and the explanation (p. 33) that *‘rate of 
change of momentum’? means the change of 
momentum in the unit of time is not quite accurate, 
since the unit of time may be an hour or a week. 
The poundal figures a great deal; but, happily, as a 
rule, the values of forees are given in gravitation 
measure in the answers. The antiquated and in- 
accurate terms power and wetght are used in the 
discussion of machines, although power has been very 
properly defined as time-rate of doing work. The 
old method of defining the instantaneous value of a 
variable angular velocity as ‘‘the number of unit 
angles which would be described in the unit of time, 
if during that unit the angular velocity remained the 
same as at the instant under consideration’? is 
adhered to; but this definition defines nothing. The 
author is commendably clear in his warning to the 
student that ‘* centrifugal force ’? is not a force acting 
on a revolving body. In the discussion of projectiles, 
the eye is not pleased by the sight of ‘ usin at—igt®” 
for ut sina—fet?; and it is just possible that a beginner 
may (by the inscrutable ingenuity for error which 
students sometimes exhibit) misunderstand the ex- 
pression altogether. 

The book contains a very large collection of 
examples, and has, as a slight departure from the 
plan of ordinary text-books, a short chapter at the 
end showing how initial tensions are calculated when 
cords are cut or broken. 


| Historical Geography of the British Colonies. By 
Ceiaeleucas, CBee Nol ii. The West Indies: 
Second edition, revised by C. Atchley. Pp. 348; 
diagram and maps. (Oxford: The 
Press.) Price 7s. 6d. 


tune moment, for the decisions of 
Government in such matters as the withdrawal of 
the white troops and the non-renewal of the mail 
contract have led to a widespread idea that our West 
Indian possessions are about reaching the most 
momentous stage in their long history, namely, their 
transfer to the United States—an extreme step which 
is hardly likely to be taken in our time. The volume 
deals not only with the West Indian islands proper, 
from) Jamaica round to Trinidad, but also with the 
Bermudas, the Bahamas, the mainland colonies of 
Gutana and Honduras, and even the far distant 
possessions in the Cape Horn region—the Falkland 
Islands and South Georgia. The total area aggre- 
gales 127,345 square miles, Guiana alone being 
100,000, and Honduras 7562 square miles. The re- 
mainder is cut up into a multitude of small islands, 


The word rate is, in strict- | 
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; | in a later chapter, but not the expeditious arithmetical 
Tris valuable worls has been published at an oppor- | 
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miles. Yet each island, however small, has its own 
separate history. Originally the Spaniards had Papal 
authority for taking possession of the New World, 
but they were not a colonising people, and as ‘‘ con- 
querors and crusaders they looked for a large area 
of territory; consequently, while they discovered the 
whole ring of islands, they settled on the larger ones 
only, and on those only which lay nearer to the 
continent. With the smaller islands they had little 
dealings beyond carrying off their inhabitants for 
slaves.”’ There was thus no effective occupation of 
the large majority of the islands, and English, 
French, and Dutch buecaneers appearing on the 
scene, in the course of time they divided the islands 
between them, the lion’s share eventually, as the 
result of treaties or wars, falling to the English. 
The earliest of the British possessions was Barbados 
(1605), the latest, by conquest, St. Lucia and Tobago 
(1803). Obviously, within the compass of a single 
volume, only a general historical account of each 
colony could be given, and Mr. Lucas has accom- 
plished his task most successfully. But in addition 
to the purely historical portion he supplies much in- 
formation relating to the geography, the geology, and 
the climate of the islands—as varied as their history. 
The economic conditions are also fully set forth, the 
particular industries of the several islands, their ex- 
ports and imports, and so on, while the form of 
government of each colony is described. There is a 
very complete index, and at the end of each chapter 
there is a list of books and publications which will 
afford the reader fuller details, many other authorities 
being referred to in footnotes. 


Vorlesungen tiber — mathematische 
methoden. By Dr. Otto Biermann. 
(Brunswick: Vieweg und Sohn, 
$5 marks. 


Naherungs- 
Pp. ix+226. 
IGG) Praiee 


THE aim of the author of this book is to give a con- 
nected and fairly comprehensive account of the most 
important mathematical methods of approximate 
calculations. Strictly speaking, all scientific calcula- 
tions are approximate; but by suitable processes the 
approximation may be carried to a degree of accuracy 
sufficient to satisfy the most exacting requirements. 
How best to effect the approximation in any given 
case must ever be a most important problem. The 
necessity for it begins with ordinary arithmetical 
operations, to which, accordingly, Dr. Biermann de- 
votes a large part of the first chapter. A good deal 
of detail might have been spared here if only to make 
room for a complete account of Horner's method of 
solving numerical equations and extracting roots. The 
algebraical theory only of Horner's method is given 


process. To give an idea of the scope of the book, we 
find systematic discussions of the calculations of 
logarithms, graphical solution of equations, methods 
of interpolation and differences, determination of 
Fourier coefficients, methods of quadrature and cuba- 
ture, and a chapter containing, among other things, a 
description of the sliding scale and Amsler’s plani- 
meter. There are some interesting novelties in the 
sections on graphical solution of equations which 
might well find a place in our English text-books of 
algebra, such, for example, as Mehmke’s method. 
The book does not cover all the ground indicated by 
the term Naherungsmethoden, but it certainly covers 
more ground than any other book. Indeed, it fills 
what has been until now a distinct blanlx in mathe- 
matical literature; and the author is to be congratu- 
lated on the production of a worl which cannot fail 
to be of service to the student of mathematical 
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{The Editor does not hold himself responsible for opinions 
expressed by luis correspondents. Neither can he undertake 
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Insectivorous Water-plant from Trinidad. 


Sepaimbss oof the carnivorous water-plant from the 
Trinidad VPiteh Lake, referred to in the note on p. 230, 
have been received ut Kew from Mr. Hart. It is not, 


however, as supposed, ‘a species of Nit Hal” which is an 
aquatic cryptogam, but a flowering plant, and i species af 

Utricularia. 
The habits of these plants are fully discussed in Mr. 
Darwin's © [nsectivorous Plants.” 
Wa 


TJ. Tutsertox-Dser. 


Kew, January 4. 


The Maximum Number of Double Points on a Surface. 


Ii is obvious that a surface, like a curve, must have 
a maximum number of double points; and it is also obvious 
that all of them may be conre nodes, but only a limited 
number of then can be binades; but so far as 1 have 
heen able ta discover, no formula has been obtained for 
determining the maximum number. In Eudson’s book on 
“ kummer's Surface,’’ a proof is given that a quartic 
surface cun have as many as sixteen conic nades, but no 
general theorem is alluded to. | shall therefore state a 
formula by means of which the maximum number can be 
caleulated. 

Let a surface of degree » and class m have C isolated 
conic nodes. Let 7 and : be the number of double and 
stationary tangents possessed by any plane section of a 
tangent cone the vertex of which is an arbitrary puint. 
‘Then it jis not difficult to show that 


ment 1F—2c (1) 
1=4n(1— 1) = 2}—oC (2) 
27= '2C - nar — 1)2 + 5h? - rele — 1) (34 — 14) 4 25) ey 


Now 1: and 7 must be zerv or positive integers; also 
m must be a positive integer which does not fall below 
a certain limit, and these conditions will in general be 
satished by taking 


2C—mn 1 4+5=4hk, 


where k is the least odd integer the square of which is 


not less than n(u—1)(3n 14)+25. The sign of k must 
he determined from the above mentioned conditions, and 
should the least value of i fail to satisfy them a greater 
one must be taken. * BB. Bas 


January 2° 


Sounding Stones. 


Maxy hurd and compact varieties of rock are sonorous 
when struck. Flint nodules olten possess thi, property. 
The purity of the tone appears dependent upon the length, 
calibre, and homogeneity of the nodule, the best results 
being obtained from the long and slender forms. 
land Bay I have collected many of these *f musical ” flints, 
and obtained one from a chalk pit near Faversham which 
vin be used as a gong when suspended. This particular 
specimen is nearly 2 feet in length (it was once longer), 
and is scarcely as thick as a rolling-pin ! : 

Many years ago I saw a “‘ rock harmonicon’’ in the 
museum at Keswick. It was formed of strips of rock 
(known as “ clinkstones ”’) arranged on the principle of 
the dulcimer, upon which various tunes could be played. 

Phe phonolite of the Wolf Rock, nine miles south of the 
Land’, End, possesses sonorous properties, and Sir 
Wyville Thomson has described St. Michael’s Mount, an 
island near Fernando Noronha, as being entirely formed 
of phonolite which “ literally rings like a bell’ on being 
struck. 

In quarrying the rock from the Whit Bed, at Portland, 
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the workinen profess to be able to judge of the quality 
of the limestone by the clearness of the metallic ring 
cmitted from the blocks on being struck. 


jianusry 5. CeciL CaRUS-\WILSON. 


Heat a Mode of Motion. 
TUROUVGHOUL 


Swedenborg’s “* Principia,” published in 
1733, both heat and light are constantly regarded as 
ethereal undulations. The definitions of heat as a rotary 
movement of minute ether particles will be found in 
pitt ati, chipter Vi, Ni. 205 ‘chapler vires) Nieamon 
chapter viii., Nos, S, 9, 10, 1G. 
The following is from the “ Principia,” part iii., 


chapter vil. :— 

“Whatever the ether presents 
of colours, the air presents to us by means of modulations 
and sounds. Thus Nature is always the same, always 
similar to herself, both in light, and in sound, in the eye 
and in the ear; the only difference is that in one she is 
quicker and more subtle, in the other slower and crasser.”" 

Although this is not an example from the seventeenth 
century, it anticipates the theories of Rumford und Young 
as to light and heat by some sixty years. 

Cinries E. Benita. 


to our orguns by means 


Colchester, December 23, 1005. 


The Naming of Colours. 


Prriuxes some of your readers would be interested in, 
und vould suggest some explanation of, the following rather 


fanciful colour term, .\ light purple, almost a mauve, is 
called by the Chinese ‘#3 (siit,) 7 (Ts’eng), {7 (shik,) 
“snow green colour."" | have asked many educated 


Chinese for some explanation of the name, but the best 1 
can get is the Chinesc are very ‘‘ fanciful’ in the use 
of colour terms. 1 may say that the term IT have trans- 
lated “ green”? is sometimes applied by the Chinese to the 


colour of the sky. ALFRED El. CROOK. 
Queen's College, Hong Kong, December 2, 1905. 
Aurora of November 15. 
Tuk aurora of November 15, 1905, was seen at 
Seezawnica, in Galicia (Karpathian Mountains), by the 
meteorological abserver Mr. Wojakowski at oh. p.m. 


AVE oD, 

The day of November 15 and the subsequent night were 
in Galicia cloudy and rainy. Probably the sky was clear 
for a while at Szczawnica. The altitude of Szczawnica is 
454 metres; longitude, 20° 30’ E. of Greenwich ; latitude, 
Sgr Bie Bs Ale Po Repzine 

N.K. Sternwarte, Krakau, January 1. 


Ascent of Sap in Trees. 


Witt reference to an article on the above subject which 
appeared in your issue of October 26, 1405, the following 
extract from a paper—which your contributor has doubt- 
less not seen, published nearly ten vears ago~ will prob- 
ably interest some of your readers. 

: Frank Harris. 


Maryland, Saundersfoot, December 25, 1905. 


2s 
Exrraci FROM Indian Enginecring, FEBRUARY S, 18096. 
clscent of Sup in Trees. 


Among the various theories which have been advanced 
to explain the circulation of sap in plants, those dependent 
on purely mechanical principles are, as has been pointed 
out, entirely untenable, That hypothesis which relies 
solely on the osmotic action of the root hairs, though 
adequate in itself to account for the rise of water to almost 
any extent, is not compatible with the so-called ‘‘ negative ” 
pressure observed to exist in the vessels of living timber. 
The last mentioned among the explanations to which 
allusion has been made—that which invokes the aid of 
what may be loosely described as the vital principle— 
though unobjectionable in itself, unnecessarily complicates 
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the question; and while some of the difficulties which | colloid solution. This action adapts itsclf exactly to the 


present themselves upon detailed examination may be over- 
come, others are less easily surmounted. In the trunk 
of a tree it is only the cambium itself which can properly 
be regarded as consisting of living cells—if we use the 
expression in its usual sense. Besides protoplasm the 
cambium cefl contains a nucleus, and splitting up to form 
the growing wood is evidently and unquestionably a living 
cell. The sap cannot, however, be considered as entirely 
rising through the cambiuni alone ; while the medullary 
rays and wood-parenchyma, although they both contain 
protoplasm or such like organic substances, are in no 
other respects like living tissue. They may be regarded 
simply as store houses containing nutritive matter, or as 
actively engaged in the plant’s circulation, or as acting 
in both capacities; but scarcely can they be described as 
centres of vitality. 

The theory which most readily commends itself to our 
ideas of probability is that which regards osmosis as the 
primary and all potent cause of the sap’s ascent in plants ; 
not taking place in the root alone, as was supposed by 
those who advocated the earlier theory, but active through- 
out the whole height of every tree. Concerning osmosis 
itself it is well to remember that the phenomenon con- 
tains nothing transcendental or beyond the reach of ordinary 
molecular physics for its complete explanation. We know 
that the particles of a liquid, though far from possessing 
that mobility which in a gas is due to the great extent 
of free path enjoyed by its molecules, are constantly in a 
state of translational motion with regard to each other. 
The phenomenon of diffusion in inorganic solutions 
obviously suggests the conclusion that this capacity de- 
pends largely upon the relative simplicity which charac- 
terises the molecule’s construction. Especially is this idea 
forced upon us when considering the relative diffusibility 
of various solutions. Here we find the rate of diffusion 
bearing a definite relation to the solution density; the 
square of the time of equal diffusion being in the case of 
such solutions equal to their solution density. It would 
appear, apart from all questions of chemical combination, 
that each molecule—or perhaps group of molecules—of the 
solvent becomes attached to a certain number of molecules 
of the dissolved substance; this complex group holding 
together so far as diffusion and osmosis are concerned. 
Under such circumstances it is only to be expected that 
the rate of diffusion, which means the passage through 
intermolecular fluid spaces, or of osmosis, which consists 
in the passage through interstitial spaces in a porous 
solid, should vary quite as much as is observed to be the 
casey 

It is true the relatively small differences in the rate of 
passage through porous bodies observable when inorganic 
solutions are compared with each other, seem to depend 
principally upon chemical action between the solutions and 
the substance; but in the much more marked difference 
observed when we compare the dialysis of crystalloid and 
colloid bodies, this does not depend on anv such action. 

Now in a plant we have a system in which the process 
of nutrition is going on at both ends, the roots and the 
leaves of a tree; it is, however, the organic colloid sub- 
stances which are manufactured in the leaves, while in 
most part inorganic or crystalloid compounds are absorbed 
by the roots Both forms of nutriment are required at 
every point of the tree. The colloids have to descend, the 
crystalloids and water have to be raised. Constant 
evaporation from the leaves by maintaining ‘‘ negative ’’ 
pressure in the vessels greatly facilitates the rise of water 
from below; but the motive power is osmotic action taking 
place between any or every pair of cells in the chain. 
The *‘ air bubbles ’’ which form a chapelet de Jamin in 
the vessels and prevent. the fall of anv water previously 
raised by osmosis, at times when demand falls or moist 
air saturating the leaves supplies all water necessary from 
above,’ very possibly convert the fluid column itself into 
the equivalent of a porous body suitable for the actian of 
osmosis to make itself felt between each pair of drops as 
they hang suspended in the vessels. The film of liquid 
surrounding each bubble is as a narrow space in a porous 
body through which the simpler and smaller groups of 
atoms can more readily pass than can that cumbrous 
collection which constitutes the physical molecule of any 


wo. 1889. VoL. 73] 


« 


plant’s requirements. Should any sap fall short at any 
point of water or crystalloid solution, osmotic action 
immediately supplies what is required from below; while 
the enormous pressures which dialysis can bring into play 
leave gravity une quantité negligeable. The details 
characterising this action as observable in conifers, as 
distinguished from dicotyledonous trees, will doubtless vary. 
The former suggest to most unbotanical minds the idea 
of an earlier and tess highly developed type. The 
trachcides of a conifer act simultaneously as conducting 
vessels and as hollow cells in the structural framework 
of the trunk considered as a beam; while these purposes 
are more or less differentiated in the case of dicotyledonous 
plants. In this latter case the wood-parenchyma cells 
surrounding the ‘‘ vessels ’’—filled as they are with colloid 
matter—appear to supplement the action of the medullary 
rays, not here in such close connection with conducting 
tracheides as they are in the case of conifers. The 
presence of all this colloid matter, scattered throughout 
the conducting mass and closely connected with the 
tracheides or with the fitted vessels, probably act as a 
reservoir and enlarge the sphere of the osmotic action, thus 
avoiding violent changes and preventing any very noticeable 
difference in sap density occurring throughout the tree’s 
height. .\ gradient, however, marking difference in pra- 
portion between colloids and crystalloids must necessarily 
exist whenever water is rising, and this would naturally 
be expected to follow the introduction of these different 
forms of nutritive matter at opposite ends of a chain. 


ELEMENTARY GEOLOGY. 


F a new elementary text-book of geology is really 
in request, no better author could be found than 
the president of the Geological Society of London for 
1905. We venture to prefer this work to his some- 
what similar ‘‘ Agricultural Geology,’’ and hope that 
candidates for a diploma in agriculture will now make 
use of both. The author, while engaged upon his 
task, appears to be absolutely devoid of the emotion 
which ‘‘nature-study’’ provokes in other men in 
various measure, and his introduction, if a fittle cold, 
should lead to accurate observation and understand- 
ing. The photographic illustrations are refreshingly 
large, and include successfully the forms of familiar 
fossils and even of flint implements. Four pins fixed 
in a dull white wall would, however, have served as a, 
more satisfactory support for a helpless belemnite than 
the operating table and other apparatus displayed in 
Fig. 29. The striking relic of a Triassic land-surface, 
photographed by Prof. H. E. Armstrong (Fig. 27), 
is here reproduced, as an example of the admirable 
landscapes in this volume. 

Our only question about the bool: is as to the 
class for whom it is intended. In the frequent 
absence of systematic scientific training in English 
schools—things are fortunately different now in 
Ircland scholars may come up to our universities 
completely ignorant of chemistry and_ physics. 
They may also be ignorant of the animal and 
vegetable forms around them, and they are certain 
to believe that coral is a substance laboriously 
manufactured by an insect. We take it that, on con- 
tact with Dr. Marr and the well-known Woodwardian 
collections, such scholars may become attracted 
towards geology. Hence, in the present work, this 
complex subject, relving for its evidence on atmost 
every other science, is treated as one to be laid before 
babes, who have never handled a blowpipe, or stroked 
the back of a cat ta see that it possessed a spinal 
column. From these pages the reader may ‘ proceed 
to the perusal of more advanced treatises."’ But what 


1°* An Introduction to Geology " By J. E. Marr. Se Day hikes: 
Pp. viiit+230. (Cambridge: University Press, 1903.) Price 3s. net. 
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1s to be his course of study in between? Before the 
advanced treatise, or, at any rate, such a one as Dr. 
Marr would approve, can be really entered on and 
appreciated, the student must surely have some prac- 
tical acquaintance with carbon dioxide and silica as 
chemical substances, with ‘* boneless animals’? and 
‘“ those passessing bones,”? and with other matters 
that are here mentioned as if they were absolutely 
new to his intelligence. On pp. 224 and 225 the 
beginner is sent out into the open country as his 
‘“true museum.’’ This is excellent advice for the 
true beginner in geology, but not for those beginners 
in science whom Dr. Marr, from his experience of 
English public schools, finds himself compelled to 
contemplate. 

Among the excellent points in the present treatise 
we notice the early introduction of conceptions of 
crust-movement, which render descriptions of other 
phenomena far more easy of comprehension; the 


reference to what is often known as “ plucking ” in 


Fig. 1.—Wind-worn surface of older rocks (on right), revealed by removal of New Red Sandstone, Charnwood Forest. 


Landscape of Triassic times. 


the action of glaciers (p. 57); and the concise account 
of plains of denudation (peneplains) on p. 99. Among 
the very few slips, we may note that Kimeridge (p. 
179) is in Dorset, not in Wiltshire; that the insoluble 
part of felspar (p. 79) docs not by itself form china- 
clay; and that the phrase ‘‘ evaporation of water by 
the sun’? (p. 67) is scarcely a happy one. The fan- 
structure on p. 93 is, we think, not that usually 
thought of in connection with the term. 

On p. 65 we must invoke subsidence of the crust to 
enable the sea to perform all the work there claimed 
for it; and we should like more sympathy on p. So 
with the view that the earth is continually losing 
moisture from its interior. Lastly, the author (p. 181) 
should not, even by an accident of phraseology, en- 
courage a belief in the existence of ‘ fossil thunder- 
bolts."’ But these small asperities only give an edge 
to our appreciation, GRENVILLE A. J. Core. 
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TIDAL RESEARCHES.' 


(Ope of the crowning features of the enunciation 
by Newton of the law of universal gravitation 
consisted in the fact that herein the phenomena ot 
the tides and their relationship with the moon could 
for the first time be coordinated with other well- 
known phenomena of the solar system. Though the 
principal phenomena of rise and fall and cbb and 
flood of the sea must have been recognised bv coast 


‘dwellers and navigators from the earliest times, the 


theory of the tides as it exists to-day may fairly be 
said to have originated with Newton, and its purpose 
has largely been to examine to what extent these 
phenomena are attributable solely to a gravitational 
cause or how far it may be necessary to invoke some 
other exciting or controlling influence. 

It was carly recognised that a theory which failed 
to take due account of the inertia of the water, of the 
earth’s rotation, and of the curvature of its surface 
could but in- 
adequately repre- 
sent the — phe- 
nomena actually 
existent in nature, 
and the reduction 
of the tidal pro- 
blem to a mathe- 
matical form in 
which all these 
features were duly 
taken into account 
was first accom- 
plished by Lap- 
lace; since his 
time the equations 
furnished by him 
have formed the 
basis of almost all 
attempts to fur- 
ther the study of 
the tides from its 
purely theoretical 
aspect. Tighe 
theory of tides in 
narrow canals de- 
veloped tn extenso 
by Airy, though 
not directly based 
on Laplace’s 
eguations, con- 
sists largely in 
the discussion of 
a special type of 
solvable cases of 
mathematical ‘problem  pro- 
pounded by Laplace. In the memoirs under re- 
view the author emphasises the hopelessness 
of such attempts to realise their main purpose of 
providing a theory sufficiently exact and yet suffi- 
ciently general in character to allow of direct com- 
parison with observations, as is the practice in the 
study of other gravitational phenomena such as the 
planetary motions, and proposes a new method of 
attacking the problem. An essential difference between 
this method and that of Laplace consists in the fact 
that in the former the influence of the earth’s rota- 
tion is regarded as of secondary importance. Such 
solutions of Laplace’s equations as have been 
obtained, which allow of an exact estimate of the 


the more general 


1 “4 Manual of Tides.” Partiv. A, Outlines of Tidal Theory. Partiv. B, 
Cotidal Lines of the World. By Rollin A. Harris. Appendices to Reports 
of U.S. Coast and Geodetic Survey. 
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influence of the rotation in the restricted problems 
dealt with, by no means appear to justify this 
course. 

lf, however, a complete tidal theory which should 
adequately account for all the phenomena of observ- 
ation has hitherto been found wanting, at least eon- 
siderable advance in the eoordination of observed 
phenomena has been obtained by the introduction 
of the harmonic analysis for the discussion of tidal 
observations, while tidal records suitable for sueh 
analysis have accumulated. These, so far as they 
are aeeessible at all, are scattered through various 
scientific publications, and the author has rendered 
a valuable service to afl interested in tidal phenomena 
in collecting them in tabular form in a single memoir. 
The tables given on pp. 664-677, part iv. A, and pp. 
342-351, part iv. B, contain the results of the 
harmonic analysis of tidal observations taken at more 
than four hundred stations distributed throughout the 
world, and probably contain almost all information 
of a precise character in relation to the tides at 
present available. These tables give the amplitudes 
and phases of the principal types of oscillation as 
derived from observation alone, and only involve 
theory in so far as it enables us to assign the periods 
in advance by means of exact astronomical data. It 
is to be regretted that in no ease is any indication 
given of the degree of precision with which the 
analysed results reproduce the actual observations 
from which they are derived, or of the extent to 
which they confirm the theory on whieh they 
depend. 

A considerable portion of the memoirs is further 
devoted to an attempt to coordinate the results 
derived from different stations so as to form a com- 
prehensive picture of the general progress of the tide- 
wave aver the surface of the ocean, and the results 
are exhibited in a series of charts indicating the 
position of the wave erest at each successive cotidal 
hour. 

The construction of these charts is, unfortunately, 
but vaguely indicated. As already stated, no ready 
means is provided of estimating the value of the 
material used for the purpose, or of the methods used 
for its combination. 

In so far as these eharts are based on the results 
of observation alone we are prepared to believe that 
they give a fairly aeeurate representation of the 
actual tides in the regions where observations are 
sufficiently numerous to supply the necessary informa- 
tion, but, as is well indicated in the cotidal chart due 
1o Berghaus and reproduced by ihe author, there 
will remain very considerable tracts of the ocean 
surface about which no observational information is 
available, and which are left blank on the eharts 
prepared by Berghaus. In fact, as tidal observation 
is almost of necessity confined to the neighbourhood 
of the coast lines, the only method of filling in such 
blanks is to have recourse to theory, and the correet- 
ness or otherwise of the charts prepared by the 
author must therefore depend to a very considerable 
extent on the correctness of the theory which he has 
put forward, which forms the principal subjeet of 
Partying 2\: 

This theory has already been the subjeet of adverse 
criticism in Nature (September 4, 1902, p. 444), and 
we cannot but regret that we have to adhere to the 
objections to it previously raised. 

Without reverting to these objections it is rather 
our purpose here to examine the particular applica- 
tions of it now dealt with in part iv. B, which con- 
stitute the chief purpose for which it was designed. 
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The object of the author, as he himself expresses it, 
is ‘‘to obtain through theoretical considerations .. . 
a first approximation to the times of the principal 
ocean tides,’’ i.e. the phases of the oscillations in 
relation to those of the disturbing forces which 
produce them. The times in question are deduced 
from a theorem based on the analogue of the ecom- 
pound pendulum which asserts that in maintained 
simple harmonic motion under the action of friction 
“the virtual work of the external periodic forces is 
zero at the instant of elongation.” If we rightly 
understand the significance of this theorem, it would 
appear to imply that, at the instant of elongation, the 


disturbing forces which give rise to the type of 
motion under consideration form an equilibrium 
system. We conclude either that they are in equi- 


librium throughout the motion or that they are in equi- 
librium at this instant in virtue of the fact that their 
resultant, which is ex hypothesi of a simple harmonic 
character, is passing through its zero phase. The 
former hypothesis may be dismissed as giving rise 
to no permanent oscillation; the latter indicates a 
phase differenee of a quarter of a period between the 
phase of the oscillation and that of the resultant 
disturbing force. 

The application of the theorem in question to the 
tidal problem is somewhat obscure, but the illustration 
of the simple pendulum presented by the author 
enables us at once to recognise an essential condition 
under which it is applicable. The phase difference 
in this case is correctly expressed by equation (297), 
whieh indieates in general a phase difference of zero 
or half a period when friction is sight. When, how- 
ever, friction is sufficiently great the phase difference 
may amount approximately to a quarter of a period, 
and the same will be true even with small friction 
when there is an exact coincidence between the period 
of the disturbing force and the ‘‘ natural ’’ period of 
vibration of the pendulum. 

Thus the fundamental theorem on which the deter- 
mination of the phase depends only holds good if 
we regard friction as sufficiently large to control the 
phase, and unless the relative influence of friction in 
comparison with other causes whieh influence the 
phase is in some way Known, the phase will remain 
quite indeterminate. Of course it may be contended 
that in the case of the tides the conditions necessary 
to render friction the controlling factor exist, but 
this contention is nowhere put forward explicitly by 
the author, and we are of opinion that it could not 
be substantiated. We are further of opinion that 
the effects of friction on phase will be everywhere 
comparatively insignificant, so that we should expect 
to find the phases of the oscillations, so far as they 
eai be resolved into separate simple harmonic types, 
approximately in agreement with (or differing by 
half a period from) those of the disturbing causes 
instead of, as the author's theory requires, differing 
from them by a quarter of a period. We conelude 
that the author’s theory ceases to be available even 


to lead to a “ first approximation’ in the deter- 
mination of the phases. 
We can thus only regard the charts produced. 


exeept in so far as they are controlled by direct 
observations, as a speculation on the part of the author 
unsupported by scientific evidence, and regret that an 
otherwise painstaking and far-reaching research on 
our existing knowledge of the tides has been marred 
by the intervention of an unsatisfactory theory which 
we feel bound to regard as not merely inadequate. 
but for the purposes to which it is applied actually 


misleading. sSoH 
Sse E 
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hs au paper on *t Phe Teaching of Agriculture ’ 

read by Mr. VF. B. Smith, director of ayricul- 
ture in the Transvaal, before the British Association, 
there oceurs a statement which is of special interest 
to educationists and to the public of this country. 
The paper was read with the object of directing atten- 
tion to the keen desire for agricultural education 
that now exists in South Africa, and te the improve- 
ments in the condition of the colonics which might 
be looked for if a satisfactory system of education 
and research were established. But though colonial 
Governments are willing, and the enlightened 
members of the agricultural community are anxious 
to get on, progress is slow, and chiefly because suit- 
able teachers for agricultural colleges and other 
officers for colonial departments of agriculture are 
hard to find. The words used by Mr. Smith are :— 
“The difficulty of obtaining men qualified to fil! 
such positions is great, and frequently one of two 
things happens: either an unsuitable man from the 
Homeland (the italics are ours) is appointed, with the 
result that a department is seriously hampercd or 
disercdited, or a selection has to be made from abroad. 
1 am not speaking without experience, for I could 
give many examples in support of my argument that 
a great deal of harm has been caused to agricultural 
administration and education in the colonies by the 
sending out of inexperienced and unsuitable’ men 
from Great Britain.’* gain, after stating that the 
demand will continue, and is likely to increase, Mr. 
Smith asks, ** Cannot some steps be taken to improve 
matters, and to supply the want? ”’ 

Unfortunately it is not only in South .\Mfrica that 
the Mother Country’. insufficiency is being felt, for 
within the past few years there has been quite an 
extraordinary awakening to the value of agricultural 
education in the British possessions, and the Home- 
land has not been able to afford the guidance and 
assistance which her colonies expect. That there is 
an awakening we have ample evidence; thus a recent 
number of the Ifest India Bulletin informs us that 
the president of the West Indian Agricultural Con- 
ference of rgq5 remarked :—-* Agricultural education 
is at the root of the successful development of these 
colonies,”’ and another speaker referred with surprise 
to the rapid rise in importance of this subject. Again, 
from the Indian Financial Statement for Igo5 we learn 
that the Government of India, which in 1902-3 spent 
about 60,0001. on improving agriculture, has now 
sanctioned an expenditure of 230,000!. for the pro- 
vision of agricultural institutions, experimental farms, 
&c. But although this forward policy has the approval 
of all sections af the Indian public, it must wait, for 
in India, as in South Africa, the problem is to find 
men competent to give effect to the policy. 

The director of agriculture for the Transvaal is 
perhaps too severe on the * unsuitable man from the 
Homeland."’ The good work accomplished by this 
same *‘tunsuitable man’ in the past ten years has 
been one of the chief causes of the rise in popularity 
of agricultural education. But it must be admitted 
not only that men are hard to find, but that when 
found they scldom have the training which is desir- 
able. The fact is that Britain still loolss upon agri- 
cultural education purely from the national standpoint, 
and gives no thought to her colonies. Through the 


Board of Agriculture, agricultural institutions in 
England and Wales reccive about 10,0001. per 


annum; but these grants are made to provide for 
the education of the English farmer, and without 
reference to our foreign possessions. 
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A few weeks ago a deputation waitcd upon the 
Board of Agriculture to ask that increased grants 
might be given for teaching and rescarch in connec- 
tion with English agriculture, and it was admitted 
by the Board that further aid in this direction was 
desirable. If the present grants are insufficient for 
the special needs of this country, it is clear that they 
are quite inadequate for the requirements of Greater 
Britain. 1t may be argued that India and the colonies 
should provide fer themselves; but we hope that Mr. 
Smith’s question may not receive this answer. 
Greater [Britain makes the reasonable request, *t If 
you send us men, send us trained men,"’ and if we 
neglect this request our colonies must find men else- 
where. They cannot marl time indefinitely, nor can 
they risk their prosperity by engaging the services of 
incompetent men. 

England is herself content with her small outlay on 
agricultural education and research, but we must not 
conclude that what is good enough for the Mother 
Country is good enough for her colonies. English 
agriculture is highly developed, is conservative in its 
methods, and there is no agricultural party to be 
reckoned with by the English statesman. We do not 
ask for, and we do not get, the assistance claimed by 
the farmers of countries like Denmark and the United 
States. In India and the colonies it is different; 
agriculture is undeveloped, applied science may do 
much for the farmer, and the prosperity and content- 
ment of the agriculturist are of great political import- 
anee. Though, therefore, the English agriculturist 
docs not complain of the meagre endowments of 
agricultural science, we must not assume that those 
responsible for the development of Greater Britain 
will remain satisfied with what this country is now 
doing. The colonies have hitherto taken our men, 
because men trained in British schools and universi- 
tics have been their traditional leaders; but it is clear 
that if we wish them to continue to do se we must 
make greater etforts to mect the new demand. 

Nothing could possibly be more damaging to the 
reputation, not only of English teachers of agricul- 
ture, but ef England, than such an experience as the 
director of agriculture for the Transvaal recorded 
before the British Association. If our men are in- 
competent, if they are unfit to lead, the sooner, not 
only our teachers, but our statesmen, take the matter 
up the better. The colonics must know, and without 
delay, that the universities and colleges of this 
country can supply trained agriculturists. We are 
indebted to the director of agriculture for his plain 
if unpalatable warning. There appears to he a danger 
that while the means of securing a preference for our 
merchandise are being discussed, we may lose the pre- 
ference now accorded to our men. 


MAGNETIC WORK IN INDIA 


~#FIIS relates to the temperature coefficients of 
horizontal force magnetographs of the Watson 
pattern belonging to the Indian Survey. The magnet 
system consists of magnetised iron wires, fixed 
parallel to one another, in a framework which is 
attached to a quartz fibre. The upper end of the 
fibre is attached to a torsion head, by turning which 
the magnet system is brought nearly perpendicular 


to the magnetic meridian. With increase of H 
(horizontal force) the magnet turns until the 
increased torsion balances the increased magnetic 


couple, and the position of the magnet is recorded 


1 Survey of India. Professional Papers, 1005. Serial No. 8. Experi- 
ments made to determine the Temperature Coeliicients of ‘Watson's 
Magnetographs. 3y Captain H. A. Denholm Fraser, R.E. Pp 45; 
with 6 plates and 5 sheers of curves. (Calcutta: Office of the Super- 
intendent of Gcvernment Printing, India, 1905.) 
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photographieally by means of a beam of light reflected 
from a mirror attached to the magnet. With rise of 
temperature the magnetic moment diminishes 
slightly, whilst the rigidity of the quartz increases, 
both causes tending to diminish the angle of torsion 
and so simulating a fall in H. Measurements made 
o1 one of the magnetographs prior to its despatch 
irom England showed a temperature coefficient of 
approximately oy for 1° C. (ty=tx1i0—§ C.G.S.); 
but the values obtained in India with different magnet 
systems and suspensions are mostly about 12.57 for 
1° C. There is, however (see footnote p. 13), no 
neeessary contradiction between these results. The 
untwisting caused by a given rise of temperature 
varies as the total angle of torsion, and this varics 
as the local value of H. But H in India is nearly 
twice as large as in England. Thus the movement 
of the magnet due to the change of rigidity in the 
fibre caused by a rise of 1° is nearly twice as big in 
India as in England. The memoir discusses the 
temperature experiments made in India, and the diffi- 
culties arising from imperfect temperature control, 
defeet. in quartz fibres or in the method of fixing 
them, and from other causes. The observational data 
are recorded, and exhibited in the curves, with a detail 
which is unusual in a printed volume. The values 
found for the temperature coefficients in India are 
five times larger than those applicable in England 
to some magnctographs of older types with metal 
suspensions. Even in magnetic chambers under 
refined temperature control, a small tempcrature co- 
elficient has advantages which can be fully appre- 
ciated only by those experienced in the reduction of 
magnetic data. Thus the results of the present 
memoir, though of limited general interest, deserve 
the attention of instrument makers. 


MOTES, 


We regret to see the announcement that Prof. C. J. 
Joly, F.R.S., Royal Astronomer of Ireland, died on 
January 4 after a long illness. He was only forty-one 
Veurs of age. 


A Bint which provides for the adoption of the weights 
and measures of the metric system in all departments of 
the (soyvernment of the United States on July 1, 1908, has 
been introduced into Congress. 


A CENTRAL News message from New York states that by 
the will of the late Mr. Yerkes the Yerkes Observatory, 
Chicago, is given the sum of 20,0001. 


ARRANGEMENTS are being made for the celebration of the 
twenty-first anniversary of the foundation of the Royal 
Geographical Society of Australia, Queensland. It is pro- 
posed at the end of the current session, in the last 
week of June, to carry out some appropriate form of com- 
meniwrative ceremonial to mark the close of the first 
twenty-one years of activity of the society. 


Os Tuesday next, January 16, Prof. E. H. Parker will 
deliver the first of a course of three lectures at the Royal 
Institution on impressions of travel in China and the [Far 
Fast. The Friday evening discourse on January 19 will 
be delivered by Prof. J. J. Thomson, the subject being 
some applications of the theory of electric discharge to 
spectroscopy. On February 2 the discourse will be de- 
livered by Prof. S. P. Thompson on the electric production 
of nitrates from the atmosphere. 


-\s the signature ‘‘H. Weir’? occurs so frequently to 
the illustrations of ‘* Wood’s Natural History,’’ which was 
the popular zoological work of a generatiun ago, a refer- 
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ence to the death of Mr. Ilurrison Weir, the well known 
animal artist, claims a place in our columns. Mr. Weir, 
who was born at Lewes in 1824, died at his residence at 
Appledore, Sent, on January 3, at the close of a long 
period of retirement. Although his portraits of wild 
animals can scarcely be compared with those of Wolf, they 
are in most cases—except when drawn from menagerie 
specimens in poor condition—true to nature and display 
considerable spirit. Mr. Weir’s special forte was, how- 
ever, the portraiture of domesticated poultry, and his work 
‘© Our Poultry’? has a permanent value as an authentic 
record of the characteristics of the different breeds at the 
time it was written. As a judge of poultry and pigeons the 
deceased artist had a high reputation. 


Tue first expedition sent out to West Africa by the Liver- 
pool Institute of Commercial Research in the Tropics left 
England on January 6. The members, who are conducted 
by Lord Mountmorres, director of the institute, are :—Mr. 
Kenneth Fisher, chemist; Mr. L. Farmer, botanist; Dr. 
Slater Jackson, entomologist; and Mr. Coates, com- 
mercial adviser. The expedition is proceeding to Dakar, 
Bathurst, Konakri, and, if possible, to the Cameroons. 
Being only an experimental expedition, the stay on the 
west coast will not be of very long duration; in fact, Lord 
Mountmorres is to return in time to visit the exhibition 
of rubber at Ceylon in April. But should the results prove 
satisfactory there is every probability that the institute 
will dispatch a second expedition to spend a long period 
in Africa. One of the chief objects of the expedition will 
he an inquiry into the cultivation vf rubber—how to 
improve the quality of West African rubber in order to 
bring it up to the same standard as the similar rubber 
from other colonies, and how to protect and increase the 
present supply. An effort will also be made to discover 
new sources of oils, and to find means of increasing the 
supply by making use of present waste. As regards the 
study of the prospects of West Africa becoming a fibre- 
producing country, this branch of the work will include 
investigation regarding the establishment of hemp, cotton, 
jute, and ramie growing, and also of new fibres. 


We have received a copy of the report of the Albany 
Museum for 1903, in which substantial progress is re- 
corded on all sides. It is satisfactory to learn that the 
propused cooperation between the museum and the Rhodes 
University Collese promises to be of advantage to both 
institutions. Dr. Schoénland, the director of the museum, 
has already been appointed professor of botany in the 
college. 


Mucu interest attaches to a paper by Mr. Pilgrim in 
part iii. of the Records of the Geological Survey of India 
for 1905, in which the author describes an elephant skull 
from the alluvium of the Godaveri valley. This skull 
belongs to Elephas ramadicus, of Falconer and Cantley, 
but the author brings forward evidence which in his 
opinion proves the identity of that form with the European 
E. antiquus. 


Ovr knowledge of the land and fresh-water molluses of 
Formosa and Japan has been greatly extended by the 
work of Japanese collectors, the results of which are de- 
scribed by Messrs. Pilsbry and Wirase in the October, 
1905, issue of the Proceedings of the Philadelphia 
cleademy of Sciences. The collections from Formosa 
were made in Taiwan, and chiefly consist of land-shells; 
but although no labour or expense were spared, the number 
of specimens procured was not so large as anticipated. 
Nevertheless, out of a total of seventy-one species, twenty- 


seven, together with thirteen new subspecies, are described 
as new. The Japanese collection was chiefly made in 
the Kyushu and Ryuku chains of islands, and is most 
satisfactory, as we have now a fair knowledge of the 
snails of all the larger and of many of the smaller islands. 


Tue muscles of the jaws and pharynx in dog-fishes and 
skates form the subject of an illustrated article by Mr. 
G. E. Marion in the December, 1995, number of the 
Imerican Naturalist. Considering the marked difference 
in the shape of the two species, the similarity in their 
muscular system is noteworthy; but, as might have been 
expected, the skate possesses a few muscles not found in 
the dog-fish. The deep muscles of the trunk of the former 
are described for the first time. In another paper Dr. 
E. N. Transeau discusses the forest-centres of eastern 
North America, and arrives at the conclusion that there 
are four such developmental areas, namely, the 
conifer forest of the north-east, the deciduous forest of 
the Ohio basin, the south-eastern coniferous tract, and the 
insular tropical forest of southern Florida, the centre of 
which is in the West Indies. The forest-centres correspond 
with centres of high temperature and humidity. 


great 


Some practical results may perhaps follow a paper con- 
tributed by Mr. E. Iwanaff to Biologisches Centralblatt of 
December 15, 1905, on the canse of sterility in zebra-pony 
hybrids. Sterility appears to attach to the male and not 
to the female hybrids, although the latter really produce 
this sterility. For it appears, according to the author’s 
researches, that the spermatozoa are destroyed by leuco- 
cytes while within the body-cavity of the female. The 
female-blood is, in fact, found to contain a substance 
known as spermatoxin, which acts fatally on the sperm- 
atozoa. A similar substance also exists in the blood of 
female hybrid trout, but as impregnation of the ova takes 
place outside the body-cavity, no ill results follow to the 
spermatozoa. It is suggested that in the case of female 
zebra-hybrids the effects of the spermatoxin should be 
neutralised by the injection of an anti-spermatoxin serum. 


In the Biologisches Centralblait (December 15, 1905) 
Prof. Gorjanovié-Kramberger discusses the relationships 
of the race of men whose remains have recently been dis- 
covered at Krapina, south of the Styrian frontier. From 
the examination of these remains it appears that the 
Krapina race is identical with the one from Neanderthal, 
Spy, La Naulette, Schipka, &c., for which the name Homo 
primigenius has been proposed. From this primitive type 
there seems to be a complete transition in cranial 
characters, through the upper diluvial H. sapiens fossilis, 
to modern man, who occasionally exhibits some of the 
peculiarities of the ancestral form, such as the absence 
of the chin prominence ind the presence of wrinkles in 
the enamel of the molars. ‘The pre-diluvial race of Galley 
(? Gallows) Hill, England, presents a difficulty, since, 
although this is the oldest, it is at the same time the most 
modern type. This is explained by the theory of the 
existence at this early date of two distinct types of man- 
kind, namely, Homo sapiens fossilis at Galley (?) Hill, 
which had attained a relatively high development, and 
1. primigenius at Krapina, Neanderthal, &c., the advance 
of which may have heen prevented by unfavourable con- 
ditions of existence. 


THE contents of No. 195 of the Quarterly Journal of 
Microscopical Science relate to the anatomy, histology, 
development, &c., of various groups of invertebrates, and 
are all of a highly technical nature. Prof. Haswell con- 
tributes the first part of a series of papers on the turbel- 
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larian worms, dealing in this instance with Heterocherus , 
while Prof. Carpenter discusses the segmentation and 
phylogeny of arthropods, and Mr. Hill records his observ- 
ations on the maturation of the ovum of Alcvonium. Mr- 
F. C. Sinclair, in the fourth article, alludes to certiuin 
points in the anatomy of the myriopods of the family 
Platydesmida; and in the fifth and last Prof. Minchin 
describes a new sporozoon infesting the mucous membrane 
of the human nasal septum. At the end of his paper 
Prof. Carpenter observes that *“‘ the more probable con- 
clusion seems to be not that arthropods and polychate 
annclids stand to each other in the relation of descendants 
to ancestors, but that the two groups represent specialised 
collateral branches from’ a common stock. My own view 
is that their common ancestors were microscopic animals, 
unsegmented, or with comparatively few segments between 
a broad head-lobe and a narrow tail-somite. The occur- 
rence of the nauplius larva in some members of all the 
great crustacean groups justifies the phylogenetic import- 
ance attached to that form by Miiller.”’ 


Tite positian and relations of the abdominal and thoracic 
viscera of an adult male negro are described and very 
fully illustrated in a monograph entitled ‘‘ Topography of 
the Thorax and Abdomen,’’ by Prof. Potter, just published 
by the University of Missouri (University of Missouri 
Studies, Science Series, vol. i., No. 1). The monograph 
represents a contribution to ‘‘ descriptive anatomy '—the 
raw material out of which, when enough has been accumu- 
lated, we may hope to build a ‘‘ scientific anatomy.'’” lor 
several reasons this contribution, though small, is valuable, 
first, because of the accuracy of the workmanship; 
secondly, becanse it deals with a well developed adult 
man, accidentally suffocated; and thirdly, because it deals 
with the Negro race, the anatomy of which at the present 
moment is of the greatest interest. This interest centres 
round, not what may be called the normal anatomy of 
that race, but its variations and abnormalities, and to 
obtain a knowledge of these, records of hundreds of sub- 
jects are required. In the subject described by Prof. 
Potter the cwcum occupies an abnormally high position, 
a position recalling that seen in the young European child 
and in the Anthropoid; this, apparently, is a characteristic 
of the Negro race, for in four subjects recently dis- 
sected by the writer of this note a similar condition was 
observed. Prof. Potter built up the reconstructions and 
projections shown in the plates of his monograph from a 
series of twenty-five sections, into which the trunk was 
divided after being hardened by the injection of a 50 per 
cent. solution of formaldehyde—a solution employed first 
by Prof. Jackson. Prof. Potter is to be congratulated on 
the manner in which he has carried out a laborious task. 


Somer figures quoted by the Governor of the Bahamas in 
his report on the Blue-book of the Bahamas, according to 
a writer in the Journal of the Society of Arts, give an 
idea of the extent of the sponge fishery business carried 
on in those waters. ‘There are schooners and sloops with 
an aggregaic tonnage: of 5952 engaged in this industry. 
Attached ta the vessels are 2517 open boats, and 5517 
men and boys are employed on them. There also 
291 open boats engaged, manned by the owners living on 
the coasts of several of the out-islands to the number of 
445. Disquieting reports as to the exhaustion of the 
spange beds and the increasing quantities of small sponges 
brought to market, which should have been left in the 
beds to grow to a proper marketable size, recently led to 
the enactment of a law under which a sponge fisheries 
board is established with certain powers for the regulation 


are 
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of the fisheries, and provided with a small annual grant 


for expenses. Recently the Bight cf Abaco was ex- 
amined, and the result fully confirms the suspicions 
previously entertained. It is reported that the beds are 
thickly sown with small sponges which are constantly | 


being gathered by the itinerant fishermen who are con- 
tinually working over these fields pulling all the sponge 
they can find without regard to size or quality, in con- 
sequence of which there are very few large sponges to be 
found anywhere. The spongers living in the settlements 
all round the coast are in sympathy with the movement 
for protecting the industry against the wasteful methods 
complained of, and will welcome any reasonable laws for 
the protection of the young sponge. 


‘Tue manurial experiments with cotton in the [Leeward 
Islands detailed by Dr. F. Watts in the West Indian 
Bulletin, vol. vi., No. 3, may be expected to furnish useful 
information after a trial of some years, when a succession 
of crops will haye emphasised the necessary requirements, 
und of climate can be eliminated by 
averaging results. Dr. Watts recommends the return 
the seed to the land, preferably after crushing to express 
the oil, or as the manure from animals fed on the seed. 
From the notes by Sir Daniel Morris on grape fruits and 
shaddocks it is gathered that the larger fruits, referred 
to Citrus decumana, are generally known as pumelows or 
shaddocks; the smaller fruits assigned to the variety or 
species paradist may be distinguished as forbidden fruit 
when round, or as grape fruit having a pyriform shape. 


irregularities 
of 


Ix Science, June 23, 1905, Prof. B. M. Duggar reviews 
the present-day problems of plant physiolngy. On the sub- 
ject of turgor regulation, allusion is made to the investi- 
gations of Mayerburg, which tend to show that increased 
turgor in fungi is caused by the production of osmotic sub- 
stances within the cell. The writer refers to Moore’s work 
on the organisms found in leguminous tubercles showing 
that they can assimilate free nitrogen apart from the legu- 
minous plant, to Laurent’s experiments on the effects of 
feeding dicecious plants with different fertilisers, with the 
results that nitrogen or calcium appeared to increase the 
number of staminate flowers, and potassium or phosphorus 
the number of pistillate flowers, and to Blakeslee’s identifi- 


cation of homothaltic and heterothatlic forms of the 
Mucorine:e. 
Tue avenues and fruit gardens of Quetta afford a 


striking testimony to the beneficent results of the British 
occupation. Writing in the Indian Forester (October, 
1905), Mr. E. P. Stebbing traces their origin to the fore-~ 
sight of the early administrators, notably General Sir 
Stanley Edwardes, Sir Hugh Barnes, and Colonel Gaisford. 
Cuttings of chinar, Platanus orientalis, poplars, and 
willows were brought from Kandahar in 1882. The 
avenues consist of a mixture of two or more species from 
the white and black poplars, the reamer, Populus sp., and 
Euphrates poplars, the Kandahar, Salix alba, Kabul, 
Salix acmophylla, and weeping willows, the plane, and a 
species of .\merican ash. In the gardens some fine old 
mulberries point to the existence of these trees previous 
to the occupation by the British; a few specimens of 
Populus Euphratica are found, and walnuts have been 
planted with satisfactory results. 


We have received a copy of a paper by Dr. Hans Reusch, 
of Christiania, on the geographical relations of Norway 
and Sweden. Dr. Reusch deals with the origin and geo- 
graphical nature of the present frontier between the two 
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countries, and with the density anu tribubcn +! popula- 


tion. The paper is reprinted from the Gcographische 
Zeitschrift. 
Pror. Dr. .\. Opret contributes to the Deutsche geo- 


graphische Blatter a long paper on the forest regions of 
the middle and upper Mississippi, the prairie lands of 
Canada, and the New Ontario. The paper is a continu- 
ation of Prof. Oppel’s previous studies in North America, 
and is an account of a lengthened journey undertaken 
during 1904; it contains an immense amount of valuable 
and interesting information. 


Tue Mitteilungen of the Vienna Geographical Society 
contain an interesting preliminary report on observations 
of the altitude of the forest-line in the Austrian \[ps, by 


Prof. R. Marek. The most important general result 
is that the forest-line sinks continuously from west to 


east, the rate of fall increasing towards the east, and a 
difference of 556 metres being recorded within the area 
investigated—extending through about five degrees of 
longitude. The average height of the forest-line is about 
750 metres below that of the snow-line. 


Tue third number of the Abhandlungen of the Vienna 
Geographical Society is devoted to a suggestive paper by 
Dr. Fritz von Kerner. The author discusses the annual 
march of temperature in the north temperate zone by con- 
sidering the ratio between the difference between mean 
monthly values for April and October and the difference 
between the mean of the hottest and coldest months of the 
year. Plotting the values of this ratio on a chart, he gets 
lines to which the name ‘‘ Thermoisodromes’’ is given. 
The distributions revealed in this way, and by further 
developments of the method, give results of considerable 
interest in tracing the relations of the ‘‘ oceanic ’’ and 
“ continental ”’ the climate of the regions 
covered. 


elements in 

Ix a neat art-green canvas cover, Messrs. Burroughs, 
Wellcome and Co. have issued their well known photo- 
graphic exposure record and diary for 1906, and the 
moderate price of 1s. renders it within reach of every 
photographer. The important features of this pocket-book 
have been maintained, and the information brought up 
to date; the light tables, as was the case last year, are 
printed on perforated leaves, so that each month may be 
torn out, disclosing the table for the current month opposite 
the mechanical calculator fixed to the inside of the back 
cover. The excellent get-up, finish, useful contents, and 
general handiness of this exposure record and diary have 
made it a necessary part of a photographic outfit, and this 
year the photographer who possesses a copy can compete 
for prizes offered for pictures produced with ‘‘ tabloid ’ 
photographic chemicals. 


Witn the December (1905) issue the Journal of the 
Franklin Institute of Philadelphia concludes its 160th 
volume, and the varied contents show that the high 
standard that has characterised this journal for eighty 
years is well maintained. The more important papers in 
this number are of metallurgical interest. Prof. A. E. 
Outerbridge gives an able summary of recent scientific 
progress in metallurgy. Mr. E. Stutz gives a detailed 
account of the progress made within the past eighteen 
months in the introduction in the United States of the 
alumino-thermic process as applied in engineering practice. 
The progress has been rapid, and the process has proved 
quite as successful in America as elsewhere for welding 
and for the repair of castings. Lastly, Mr. Laurance 
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Addicks discusses the subject of the electrolytic refining of 
copper, especially from the point of view of the multiple 
system. 
series 


The main differences between this system and the 
system are in power cost, compactness, and cost 
oi preparing anodes. ‘The fact that large refineries on both 
systems are being sutisfactorily worked bears witness to 
the close balancing of the udvantages and disadvantages 
in each case, although much more material is refined by 
the multiple than by the series process. 


Purine the night of January the central «and 
southern parts of England experienced a very severe gale ; 
the 6h. p.m. observations received at the Meteorological 
Office on January 5 gave but little indication of the 
approach of such a severe disturbance, but were sufficient 
to justify the hoisting of storm signals on al! our west 
The weather chart for 8h. a.m. on Saturday, 
January 6, showed that the centre of the storm, which had 
travelled very rapidly, lay Lincolnshire, and that 
strong gales were prevailing in the English Channel and 
the and counties. In the [ondun 
district the gusts were very heavy, but it did not experience 
the full fury which was met with on the coast, although 


5-6 


ccusts. 
over 


over southern eastern 


some injury was caused by falling slates and chimneys, and 
some trees were uprooted. 
ported from the English Channel, and much damage was 
done to shipping in the Bristol Channel and elsewhere. 
On Tuesday afternoon (January 9) London and other parts 


Several wrecks have been re- 


were Visited by sharp thunderstorms, accompanied by heavy 
rain and hail. 


A osixti edition of the ‘‘ Hints to Meteorological 
Observers,”’ prepared under the direction of the council 
of the Royal Meteorological Society by Mr. W. Marriott, 
has just been published. The work has been revised and 
enlarged, and although only consisting of sixty-seven pages, 
including text, tables, and many illustratios , contains all 
that is necessary for ordinary normal climatological 
stations ; its conciseness renders it, in our opinion, all the 
more valuable, and at the present time—the excellent in- 
structions prepared hy Mr. Scott for the Meteorological 
Office being ont of print—it is the most useful book of 
instructions now available for English observers. Among 
the additions may be mentioned references to the Richard 
recurding instruments {a want to which we recently re- 
ferred), fuller instructions in connection with phenological 
observations, and tables for the conversion of anemometrical 
values from English to French measures, and vice versd. 
The work would be a desirable acquisition for all meteor- 
clogical observers, especially those not conversant with the 
more comprehensive instructions lately published in 
French and German languages. 


the 


Tur Meteorological Committee has issued a useful little 
pamphlet (12 octavo pages, with charts) on the relation 
between pressure, temperature, and air circulation over 
the South Atlantic Ocean. The introductory remarks state 
that the preparation of monthly wind and other charts 
cecupied the marine department of the Meteorological 
Office from i598 to igo4, and were based on no less than 
940,000 Observations, The charts were published by the 
hydrographic department of the Admiralty, and at the 
request of the Meteorological Council Captain Hepworth, 
the marine superintendent, undertook the preparation of 
notes which, with a number of small diagrams, are deduc- 
tions from an examination of the elaborate charts above 
referred to. They show the variations, the position and 
intensity of the areas of high pressure, and their relation 
to the equatorial doldrums, the distribution of 
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fog, Xe. The gales appear to reach the South .\tlantic 
in two ways :—(1) they cross South America between 25° S. 
and Cape Jiorn, or (2) they avoid the fand, and round 
Cape llorn to the eastward, following the general drift 
of air and sea surface. Fog is rarely met with north of 
the thirtieth parallel, except near the land on either side 
of the ocean. More southward fog may be expected, and 
is increasingly frequent the higher the latitude reached. 
This is attributed to the increase of gale frequency with 
latitude, the cyclonic systems causing rapid fluctuations in 
air temperature. 


Tur value for the latent heat of water is the subject 
of a note by Praf. .\. Leduc in the current number of the 
Comptes (January 2). Fle points that, in 
spite of the fundamental importance of this constant, there 
difference of 1 per cent. between the 79-25 of 
Laprostaye and Deasins, confirmed by Regnault, and the 
Sv-03 of Bunsen. He discusses the possible effect on these 
figures of the recent work on the variation of the specihce 
heat of water, and shows that even after this is taken into 
account the difference is still of the sume order. Substi- 
tuting, however, 0-9176 for the density of ice at 0° C. for 
the o-q1674 found by of the latter 
investigator becomes 79-15. number for the 


rendus out 


1 al 


Bunsen, 
The 
density of ice iy that found by M. Leduc from his own 
researches, who thus arrives at 79-2 calories at 15° C. as 


the $0.03 
larger 


the most probable value for the latent heat of water. 


Tue third part of *' The Primary .A\rithmetic,’’ edited 
by Dr. Wm. Briggs, has been published by Mr. W. B. 
Clive at td. 


A COMPRENENSIVE catalogue of microscopes and acces- 
sories has just been issued by Messrs. W. Watson and 
lligh Holborn, W.C. Several of the instruments 
described and illustrated embody valuable modifications in 
constructional detail; and the requirements of all classes 
of workers are met by the two series of objectives—holo- 
scopic and parachromatic—computed by Mr. A. E. 
Conrady, under whose supervision the whole of Messrs. 
Watson's optical work is now produced. 


Sons, 


Two more subject-lists of works in the library of the 
Patent Office have been published. ‘The first comprises 
books on heat and heat-engines (excluding marine enginecr- 
ing), and the second deals with works on aerial navigation 
and meteorology. Each list consists of two parts, a general 
alphabet of subject-headings, with entries in chronological 
order of the works arranged under these headings, and a 
key, or a summary of these headings shown in class order. 
These lists may be obtained at the Patent Office, Chancery 
Lanc, W.C., at 6d. each. 


Tne Bulletin of the Johns Uopkins Hospital for 
December, 1905 (xvi., No. 177), contains the second of the 
Ilerter lectures by Prof. Mans Meyer on the contributions 
of pharmacology to physiology, several medical and surgical 
papers and reports of societies, and some interesting ex- 
tracts from medical reports by Dr. Wiesenthal, a physician 
who lived in Baltimore in the latter part of the eighteenth 
century. The Bulletin is an admirable publication, and 
should be in the hands of all medical practitioners. 


Tue Science Press of New York has published an account 
of a research of TProf. E. L. Thorndike on the measure- 
ment of twins as the first number of a series of mono- 


graphs to be known as ‘Archives of Philosophy, 
Psychology, and Scientific Methods,’ which are to be 


edited by Profs. J. McKeen Cattell and F. J. E. Wood- 
bridge. This monograph presents the results of precise 
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measurements of fifty pairs of twins from nine to fiftcen 
vears old in six mental traits, and their bearing upon the 
comparative importance of heredity and environment as 
causes of human differences in intellectual achievement. 

hive new volumes—Nos. 146 to 150 inclusive—of 
Ostwald’s ‘' Nlassiker der exakten Wissenschaften ’’ have 
been received from ithe publisher—Mr. W. Engelmann, 
Leipzig. No. 140 is a paper by Lagrange (1768), trans- 
lated from the French and edited by Ilerr E. Netto, the 
title being ** Uber die Lésung der unbestimmten Probleme 
zweiten Grades.”’ J. B. Listing’s ‘' Beitrag zur physio- 
logischen Optik,’ edited by Prof. O. Schwarz, forms 
No. 147 of the series; and a lecture delivered at Vienna 
by E. Hering in 187o, ‘* Uber das Gedachtnis als eine 
allgemeine Funktion der organisierten Muterie,’’ consti- 
tutes No. 148. Under the title ‘* Tastsinn und Gemcinge- 
fuhl,”’ an article contributed by Dr. E. H. Weber in 1836 
to R. Wagner’s ‘* Handworterbuch der Physiologic ”’ is re- 
printed with notes by Herr E. Hering. Of particular 
interest is the reprint (No. 150), edited by Iferr .\. 
Oecttingen, of Fraunhofer’s paper entitled ‘* Bestimmung des 
Brechungs- und Farbenzerstreuungs-Vermdgens verschied- 
ener Gilasarten, in bezug auf die Vervollkommnung 
achromatischer Fernrohre.’’ This volume contains a plate 
showing Fraunhofer lines in the solar spectrum, and a 
picture of the statue of Fraunhofer at Munich. 


von 


OUR ASTRONOMICAL COLUMN. 


CoMEt 1905¢ (GIACOBINI).—Observing at Sunderland on 


December 22, 1905, Mr. Backhouse estimated that the 
magnitude of comet 1905¢ was approximat-ly 8-3, at 


Sh. gom. G.M.T., the observation being mude in faint 
twilight; its diameter he found to be 53’. 

As this comet now rises but about an hour before sun- 
rise, and the apparent distance from the sun is decreasing, 
it will be scarcely possible for further observations to be 


made hefore February, when the comet should again be- | 


come visible, possibly to the naked eye, in the evening sky. 

[rHEMERIS FOR HoLmes's Comer (1892 Hf., 1899 I.).— 
The following search-ephemeris for Holmes’s comet is pub- 
lished by Hlerr H. J. Zwiers in No. 4063 of the .tstrono- 
muische Nachrichten :— 


OhNG ALT: 
1905 2 (app.) 6 (app.) 
ho om s ” 
Taniginetiee. .. 25630) 0. . —18 50 53 
aS ioe -oZIOMGE ne . — TS 30 19 
Psy: co ZUG, ... —=18 025 
ee ST G7 i io) MY 
86 Bie... «« 22 26009 -. ~—16 28 55 
» 2a 201 39005 x 15 26 26 
op. AS) ERC ce nee 14 22 49 


In referring to the ephemeris for comet 1892 V. in these 
colunins last week, that object was designated, by mistake, 
{Iolmes’s comet. Both bodies were discovered at about 
the same time, and their periods are very similar, but 
comet 1892 V. is the faint one discovered by Prof. Barnard, 
by photography, on October 12, 1892, and was not seen 
on its return in 1899. A report that it has been detected 
at the La Plata Observatory is as yet not confirmed. 

On the other hand, Holmes'’s comet was bright enough 
in 1892 to be observed with the naked eye, and, owing to 
its eccentric fluctuations in brightness, was described by 
Prof. Barnard as certainly the most remarkable comet he 
had ever seen, taking everything into consideration. 
During an intervul of fourteen minutes its diameter, as 
observed with the 36-inch refractor, increased from 43/.4 
to 47-9, and the comet became perceptibly brighter whilst 
under observation. This comet was first seen on its re- 
turn in 1899 by Prof. Perrine on June 10 of that year. 
According to the above ephemeris, the comet should set 
about ninety minutes after sunset on January 11, but 
fae its low dectination will make it a difficult object 
to find. 
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Puotocrarus oF THE SOLAR GRANULA1IONS.—Using the 
astrographic telescope of the Pulkawa Observatory, Prof. 
Hansky has obtained some exceedingly interesting photo- 
graphs of the solar granulations and spots on a large scale. 
The solar image at the focus of the instrument has a 
diameter of 3 cm., and by the use of un achromatic double 
concave lens was enlarged up to 54 em. (about 21 inches). 

The negatives thus obtained were photographically 
intensified by repeated copying, ind details of the granu- 
lations became visible. Portions of the strengthened 
images were then enlurged to such a scale that the solar 
diameter would be equal to 6 metres (1c, nearly 20 fect). 

Copies of the sections thus enlarged are reproduced in 
the bulletin issued by Prof. Hansky, and on comparing 
two which were taken with an interval of twenty-five 
seconds it is seen that the gvranulations have undergone 
but little change, although relative movement and changes 
in brightness are discernible. Photographs taken with an 
interval of one minute show great changes, und after three 
minutes only one or two of the granules are recognisable. 

The dimensions of the granules vary considerably ; the 
smallest measured had a diameter of about O70 km., the 
largest about 2000 km. 

Prof. Hanskv intends to prosecute this research further, 
and hopes thereby to solve several questions regarding the 
periodic appearance of granules, the effects of their muve- 
ments on spots and faculw, Xe. 


Tur Orsir or &€ Ursaz Mayoris. On many grounds 
the determination of the correct orbit of the double star 
— Urs Majoris is of great interest and importance, and 
for this reason M. N. E. Norlund, of Copenhagen, has 
made a very careful re-investigation of the available data 
and measurements. About cightcen orbits have been com- 
puted previously. 

The resulls of this investigation are given in No. 4064 
of the .Istronomische Nachrichten, and the places com- 
puted from the elements obtained are compared with those 
obtained by many different observers. 

For the period M. Norlund obtains 59-8090 +0-06 years, 
for the time of periastron 1815-957, for the distance 
a=2".5128, and for the eccentricity of the orbil e—o-4108. 


JNIIEIRON MICS NUE IRIE SUSIE 

HSIES IEG SUGHOSS 
“THE first of the reports referred to below is the first re- 

port of the British North sea Investigutions Committee 
on the International Fisheries Investigations. Irom time to 
time during the last three years in which the investigations 
have been in progress, the fnternational Council has issued 
the ‘* Bulletin des Resultats,’? in which are contained the 
results of the hydrographical and plankton investigations 
carried out on the periodic cruises; and also the series of 
* Publications de Circonstance,’’ containing the results of 
incidental investigations carried out by the various 
naturalists on the staffs of the different committees. Quite 
recently, too, the council has issued the third volume of 
‘“ Rapports et Procés-Verbaux,”’ containing a résinmeé of 
the results obtained up to the present time. The present 
volume is, however, the first report which deals exclusively 
with the results obtained by the British vessels. It is a 
report to the Fishery Board for Scotland on part of the 
investigations made by the Scottish staff. 

The first three papers in the report, written by Messrs. 
Helland-Hansen and Robertson, deal with the hydrography 
of the Fverée-Shetland channel and the adjacent sea 
regions—the area investigated by the Scottish vessels, 
HI.M.S. Jackal and the Goldsceler. The principal Scottish 
fine of hydrographical stations extends from the Shetlands 
to the Fzerée Islands, and it is along this line that the 
changes taking place in the constitution af the sea-water 
can most easily be observed. #t has long been known that 
the water in this region may be derived from various 
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“ Report on Fishery and Hydrographical Investigations in tbe North 
Sea and Adjacent Waters, 1002-3.’ Edited by D'Arcy W. Thompson. 
Pp. vii+618. (Cd. 26r2.] (London: H M. Stationery Office, 1905.) Price 
8s. od. net. 

‘“Report on Fishery and Hydrograpbical Investigations in the North 
Sea and Adjacent Waters, 1902-3.‘ Report No. 2 (Southern Area). 
Edited by Dr. E, J. Allen. Pp. ix+377. (Cd. 2670.] (London: H.M. 
Stationery Office, 1905.) Price Ss. oe. net. 
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sources. We have to deal first of all with the ‘ Gull 
Stream," or, as if is now termed, the ‘* Norwegian branch 


of the European stream,’’ which, originating in the 
Atlantic Ovean, flows north and east through the Scotland- 
Shetland and the Fardée-Shetland channels, sometimes 
reaching as far north as the Murman coast. A second 


component is water of Arctic origin which enters the 
Shetland-F:erde channel as an offshoot from the east 


Icelandic polar stream. Further, the hydrography of these 
regions is complicated by the ocvasional presence of water 
from the Norwegian Sea, from the coasts of Britain, or 
from the North Sea itself. These various components are 
traced by observations of their salinity, temperature, and 
plankton contents. The Norwegian branch of the Euro- 
pean stream is shown to exhibit a well marked periodicity. 
In 1903 the inflow of Atlantic water through the Shet- 
land-Facrée channel decreased from May on, and practiczally 
ceased in November, resuming in February of tgoy. The 
southerly polar stream attained its greatest volume in 
spring; it is apparently able to make its way southwards 
s@ all seasons of the year, either as an undercurrent or ut 
the surface. When it is strong it may obstruct the 
Norwegian stream in the Farée-Iceland channel, and cause 
the latter to pass to a greater extent between Scotland 
and Shetland. These are the principal results attained so 
far, and they do not add much to our knowledge of the 
hydrography of these regions; but it must be remembered 
that they are founded on the results of one year’s complete 
investigations only, and are best to be appreciated at the 
end of the five years’ investigalions and when they are 
considered along with the results attained by the other 
investigations now in progress. 

most important part of the original scheme of investi- 
gations was the discussion of the statistics obtained bv 
the participating States. These matters ; 
wttention in the present volume, and Prof. Thompson dis- 
cusses in a very attractive manner an interesting series 
of statistics furnished by the Granton Steam Fishing 
Company, and a similar series of statistics given by the 
steam trawlers owned by Messrs. Johnston, of Montrose. 
In each case the average catch per vessel has been calcu- 
lated, and tables and curves are given showing, in an 
interesting fashion, the seasonal fluctuations of the fishes 
under review, which are haddock, whiting, cod, plaice, 
turbot, and lemon sole. In the case of each fish there are 
generally two maxima of abundance, one of which is 
always well marked and the other not so well shown. In 
the case of the haddock there is, however, a very close 
correspondence between the catch of this fish and the 
surface temperature of the sea, a correspondence which 
Prof. Thompson points out is most probably due to the 
fact that the great summer fishery for herring takes place 
at the time when the surface waters of the sea have their 
greatest temperature, and when the haddock is shoaling to 
feed on the herring spawn. It is notable that in neither 
of these cuses is there any certain indication of a 


. . . PLS 
gressive decrease or increase in the volume of the catches 
of any of the fishes in question. 

Perhaps the most valuable paper in the volume js that 


contributed by Dr. Fulton in which he elaborates the 
method of studying the distribution and seasonal fluctu- 
ations of fishes first suggested by him in the reports of 
the Fishery Board for Scotland some years ago. This 
consists in obtaining accurate records of the catches made 
by a large number of trawlers, and also information of 
the pluces where these catches were made. This plan of 
obtaining commercial fishery statistics (apart, of course, 
from the ordinary official figures) was first practised by 
the Fishery Board, and a considerable number of Aberdeen 
steam trawlers now regularly provide these figures. The 
first results of these investigations were published in the 
annual reports of the Fishery Board, but they are now 
utilised in connection with the other investigations of the 
international organisation. The fisures are collected by 
the statistical staff of the Fishery Board at the market in 
Aberdeen, and are expressed as the quantities of fish caught 
per vessel per toa hours’ fishing. The North Sea is 
divided into a number of squares, each of which is bounded 
by one degree of Intitude and two degrees of longitude. 
All the catches of fish imade an each of these squares 
during each month of the vear are then brought together 
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and expressed as the cwls. of fish caught per too hours’ 
fishing on each area, and curves are constructed 
which ure superposed, and so show in a very in- 
structive manner the variation in the abundance of each 
kind of fish from month to month during the year. It 
is thus shown that there are two maxima of abundance 
for each fish during the year, one of which corresponds 
with the spawning time of the species. It is further shown 
that there is a ‘‘ complementary or compensating fluctu- 
ation ’’ among different species on the same ground, one 
species becoming abundant as another becomes scarce, so 
that the sum tatal of the species on the same ground 
remains nearly constant during the year. 

Other reports in the same volume are those by Dr. T. 
Scott on the crustacea collected during the seasonal 
cruises of the Goldseceker, atid similar papers by Mr. Clark 
on the other plankton collections. Prof. Thompson also 
contributes a translation of a paper by Sandstrom and 
Helland-Hansen on the mathematical investigation of 
ocean currents. Jt is regrettable that the fishery experi- 
ments of the Goldsecker have not been described and 
summarised in this volume, but these will no doubt be the 
subject of a future report. One must not omit to mention 
the beautifully engraved charts of the North Sea which 
illustrate the paper on the trawling statistics of .\berdeen. 

‘The second of the reports under notice deals with the 
purt of the international investigations which was entrusted 
to the Marine Biological Association, and gives an account 
of the researches carried out in the southern part of the 
North Sea and in the English Channel. In some respects 
this report is complementary to that issued by the Scottish 
Fishery Board; in the latter special attention is directed 
to the results of the hydrographical work and to statistical 
studies, while fishery investigations ure not reported upon. 
In the English Blue-book, on the other hand, the bulk of 
the space is devoted (o an account of the fishery investi- 
gations. The hydrographical researches, which are re- 
ported only by Mr. D. Matthews, were carried out in 
a somewhat limited area, but are of very great interest. 
It is shown that the water in the English Channel is 
derived from two main sources :—(r1) high salinity water 
(33-6 parts per thousand and upwards), which enters the 
Channel as a current flowing in a northerly direction from 
the Bay of Biscay; and (2) low salinity water, entering 
the Channel as a southerly current from the Trish Sea 
and the Bristol Channel. The limits of these contributing 
currents are well shown on the hydrographical charts, 
where the lighter water is seen to be present mainly to 
the west of a line running roughly south from the Scilly 
Isles; while the denser water forms a tongue of variable 
magnitude, according to the season, entering the Channel 
in a north-easterly direction near Ushant. Within the 
Channel itself the hydrographical conditions are very 
complex; a general drift of surface water from west to 
east has been observed, but the distribution of the high 
and low salinity waters in the Channel is far from simple. 
Generally speaking, the main source of the water entering 
the Channel during the summer and early autumn is the 
Irish Sea, while during the rest of the year the denser 
water of the Bay predominates. The observations have 
been made for u year only, so that the very important 
question whether or not these changes in the origin of 
the contributing . waters are periodic remains still to be 
investigated, 

Perhaps the most interesting part of the report is that 
by Mr. Garstang dealing with the results of experiments 
on the marking and liberation of living plaice and other 
fishes. These experiments have now been carried out by 
most of the national research staffs, and are vielding 
results which are very instructive from the point of view 
of the growth and migrations of the plaice especially. The 
mark used is a brass label bearing a number, and fastened 
to the body of the fish by means of a silver wire passing 
through the body and attached to the other side by a 
bone button. This mark can be attached to the fish 
without permanent injury to the latter, and apparently 
without any retardation of growth or other disturbance 
of the normal habits of the fish. The results are recorded 
in Mr. Garstang's report, and are illustrated by means of 
synoptical charts which show the principal migrations made 
by the fishes which have been recovered. Up to the end 
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of 1903, 1463 plaice were marked in this way, and of these 
287, or 19 per cent., have been returned to the assoviation. 


The general facts regarding migrations brought out by | 


these experiments are these :—the smaller fishes do not 
appear to migrate to any considerable extent, and the 
larger the fish is the more extensive are its migrations. In 
some cases the distance travelled has been very consider- 
able; thus one plaice is shown to have travelled a distance 
of 175 miles in about six weeks, and another travelled 
a distance of 210 sea-miles in eight months. 
trend of the migrations has been in a southerly direction 
during the winter and in a northerly one during the 
summer. As a rule, the smaller fishes travel from the 
shallow water ‘‘ nurseries’ to the deeper waters during 
the earlier period of their life. 

A most attractive part of these migralion experiments is 
the question of the transplantation, on a commercial scale, 
of fishes from overcrowded grounds to those grounds 
where the conditions for favourable growth are present, 
but where there is not already an abundant population 
of the kind of fish in question. An interesting uccount of 
such an experiment is given by Mr. Garstang. Although 
the conditions of nutrition on the well known Dogger 
Bank are apparently very favourable for plaice, yet, on 
account of ils comparatively isolated situation, this area 
contains a population of plaice which is probably far below 
that which it is able to support. Accordingly, more than 
tooo small plaice were transplanted [rom certain in-shore 
grounds to the Dogger Bank, and in the course of a year 
more than go per cent. of these fishes were re-captured 
from the Bank itself and the slopes around it. It is shown 
that the growth-rate of these fishes was far in excess of 
that of those living on the ordinary in-shore fishing grounds, 
and the question of the practicability of the wholesale 
transplantation of small plaice from the shallow-water fish- 
ing grounds to such grounds as the Dogger Bank is care- 
fully discussed. It is very questionable, however, whether 
transplantation operations on such a_ scale could be 
arranged at alf so as to be successful. 

The remainder of the report deals with the records of 
the fishing experiments and with various other matters. 
Dr. Wallace presents a report on the growth-rate of the 
plaice based on’ the examination of the annual growth- 
rings in the otoliths. Mr. Todd contributes a lengthy 
account ol his examination of the contents of the stomachs 
of a very great number of fishes caught in the course of 
the trawling operations, and draws some interesting con- 
clusions on the food of the various species dealt with. 
Lastly, Mr. Gough reports on the occurrence and distribu- 
tion of the plankton of the English Channel during 1903. 

The records of the trawling experiments contain a large 
mass ol observations which are capable of much further 
analysis than has been attempted in the present report. 
$4,on0 measurements of individual fishes have been made 
in the North Sea and in in-shore waters, and when these 
are considered along with the records of the hauls made 
by the Scottish Fishery Board’s exploring steamer abundant 
material should be forthcoming Tor a discussion of the 
distribution of fishes in the North Sea according to their 
age and size. Altogether the North Sea Fisheries Investi- 
gation Committee is to be congratulated on the publication 

- of these reports. J. Jounxstrone. 


NSE CizeeotS OF SHE MGOTRON PLANT? 


“LT HESE two reports may be taken as object-lessons of 

the way in which such economic investigations should 
be carried out by the agricultural departments of pro- 
gressive countries. 

The wide area over which cotton cultivation is spreading 
makes the investigation of its enemies in those regions 
where it has long been cultivated of great value. Such 
researches guide us in investigating new enemies, and they 
Prepare us to guard against the introduction of pests with 
foreign seed. 

The authors of the report on the bollworm have pro- 

1 “The Cotton Bollworm.” By A. L. Quaintance and C. T. Brues. 
U.S. Department of Agriculture. Burean of Entomology, Bw//.50. Pp. 
155-+-plates xxv-+figs. 27. (1905.) 

“The Mexican Cotton Boll Weevil.” 
Hinds. /ifemr, Bull. 51. 
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By W. D. Hunter and W. E. 
Pp, 181+plates xxili+figs. 8. (1905 ) 
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duced a work of great value to all cotton planters. “The 
pest is recorded from North and South America, the West 
Indies, Europe, many parts of India, China, and Japan, 
the East Indies, \ustralia and New Zealand, and even in 
the Gilbert and Navigator Islands. Of particular interest 
is the record from the Sudan and British East Africa, but 
it is not recorded as attacking cotton there. Besides 
infesting cotton, it is equally destructive to corn, and the 
authors tabulate seventy other food plants, distributed 
over twenty-one natural orders. 

There are excellent plates showing ova, larvee damaging 
the buds, tassels and ears of sweet-corn as well as cotton. 

The injuries are explained, and it is clearly pointed out 
how the cotton becomes infested by the third and fourth 


1, Boliworm eating into a 
balf-grown cotton boll ; 2, bollworm boring into a full-sized cotton boll ; 
3 full-grown bollworm and its work in large cotton boll; 4, colton 
boll only partially destroyed by bollworm, two ‘‘ locks” open, the others 
destroyed (original). 


Fic. 1.—Work of Bollworm in Cotton Bolls. 


generations of larva, the previous ones feeding upon the 
corn. 

The summary given of the lile-history shows that the 
moth may lay from 500 to 3000 eggs, especially upon the 
‘silks? of corn and the ‘* squares’”’ of cotton. During 
warm weather they hatch in two or three days. In spring 
the voung larvae cat the buds, later the silks and tassels 
of the corn; in August and September they attack the 
cotton. They bore directly into the ‘‘ squares’’ and 
‘bolls,’ and destroy the latter. Maturitv is reached in 
two weeks; they then enter the soil to pupate. Detailed 
descriptions are given of all the stages, the effects of 
climate, and variations in coleur. Nothing definite is 
shown to account for the great variation seen in the farvie. 


Amongst) predaceous enernics mentioned a Chrysopt 
which feeds upon eggs and young larvae. 
io do most good. Numerous parasites are also described ; 
one, Trichogramma — pretiosa, a small  hymenopteron, 
attacks the others the darvie; but from what we 
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Fic. 2. 
weevils in confinement; 25, full-grown larva in square ready to bloom ; 
26, full-grown larva in square af usual size ; 27, larva full-grown, ovary 
in square entirely destroyed : 28, larva full grown, ovary untouched — 
all reduced (original), 


Various Results of Larval Work. 24, Leaf fed on extensively by 


gather from the report man cannot expect much help from 
these “ natural cheeks." Remedial and preventive cultural 
measures ure thus fully explained. 

The Mexican cotton boll weevil is luckily confined to 
the United States, Mexico, Cuba, and Guatemala. The 
nuthors have heen unable to verify the reports that it has 
been found in Africa or Brazil. If a cotton weevil occurs 
in the former country it is probably another species, as we 
see is the cause in the Philippine Istands. 

The Mexican weevil has the unique record of devclop- 
ing in less than twenty years from an obscure species into 


a great pest. The authors ably describe its life-history 
and destructive habits in Texas and elsewhere. In the 
summary of the life-history it is stated that the egg is 


deposited by the female in a cavity formed by eating into 
a square our boll. The egg hatches in a few days, and 
the footless erub begins to feed, making a larger chamber 
for itself as it grows. The pupa also occurs in the boll, 
It is important to note that no other food than cotton has 
been found. 

Some interesting experiments ure recorded which tend 
ta show that the weevils are not able to locate their food 
hy smell. 

Another series of weevils 


experiments showed that the 
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prefer Egyptian cotton (Mit Afifi) to the American upland 
cotton. 

Their capacity for reproduction seems appalling, judging 
from the table given showing the annual progeny of one 
pair of hibernating weevils, which amounts to 12,755,100 ! 

The beetles hibernate in many places, as in infected 
bolls and stalks, and it is shown that the early destruction 
of the stalks in the fall is the most effective way to reduce 
the pest. 

Dissemination takes place in cotton in bales and that 
sent for ‘‘ ginning.’’ Shipments of seeds are said to be 
almost certain to carry weevils if coming from infested 
areas. ‘The report also shows another important point, 
namely, that the pilosity of the plant affects the progress 
of the weevil. Parasites do not seem to be of much use. 
Doubt is cast by the authors upon the benefit of Pedi- 
culoides ventricosus, Mention is also made of the possible 
use of the Mexican ants (Ectotomma tuberculata), &c. 
Of great importance to those who import seed is the result 
showing that bisulphide of carbon is the best substance 
to clean the seed. Frep. V. Tiseopap. 


Tk GREAT GNOMON OF FLORENGE 


(CAVIEIEOBIDUN Mii. 


\ LTHOUGH numerous Christian churches are either 
= oriented or adorned with reference to some astro- 
nomical phenomenon, there are few of such direct interest 
to the astronomer as the magnificent cathedral of Florence, 
which contains a gigantic contrivance for determining the 
advent of the summer solstice. We refer to the famous 
gnomon, placed in the dome of that cathedral by Paolo 
Toscanelli about the middle of the fifteenth century, and 


be 


hn 

described and illustrated by Mr. W, <A. Parr in the 
December number of Knowledge und Scientific News. x 
Lalande in 1705 referred to this instrument as “ la 


meéridienne que l'on voit dans la Cathédrale de Florence 
est le plus grand monument d’Astronomie qu'il y ait au 


JANUARY 11, 1906| 


monde,’ but at that time the astronomical significance of 
the Egyptian temples, or even of our own less pretentious 
Stonehenge, had not been demonstrated. 

Sir Norman Lockyer has shown in ‘“ The Dawn of 
Astronomy ’’ that the enormous edifice at Karnak, the 
temple of .\men-Ra, was oriented for a similar purpose, 
so that at the setting of the sun on the day of the solstice, 
and at that time only, the solar beam flushed along the 
darkened uxis of the temple, some 500 yards long, and 
Hluminated the *‘ holy of holies’? wherein the priest was 
ready to fulfil the rites of ‘‘ the Manifestation of Ra.” He 
has also shown that Stonehenge was erected for a similar 
purpose about the year 1680 B.c., but in this case the 
limb of the actual (rising) sun was observed, the avenue 
simply forming the sight-line to the point on the horizon 
where the sun-god would make his first appearance on the 
day of the solstice. 

But although since Lalande made the statement quoted 
above it has been shown that the gnomon at Florence is 
not the largest monument to astronomy the world has 
ever seen, it is still onc of the most interesting. As may 
be gathered from the accompanying illustration, the sun- 
light, passing through the southern window of the lantern, 
falls on te the gnomon, which is built into the marble sill 
of the window, and thence, through a circular orifice, on 
to a ‘* solstitial * marble slab let into the cathedral floor 
some 300 feet below, where its correct position at the 
solstice is marked, or was intended to be marked. 

This immense meridian instrument was probably de- 
signed by Toscanelli in order to provide exact observations 
for the correction of the Alphonsine tables which were 
then in use, but which represented very inadequately the 
solar motion, more especially as regards the true fength 
of the tropical year. Whether he also intended to observe 
the variation of the obliquity of the ecliptic is a much 
discussed question, but it does not seem improbable. In 
either case his gnomon, probably built only in 1468 a.v., 
could not answer this purpose anything like so surely as 
do the Amen-Ra and Stonehenge structures, built many 
centuries earlier. Apart from this reason, the facts that 
the gnomon itself has been removed from its - original 
position, and that the solstitial circle on the cathedral 
floor has been found to be erroneously placed, have 
destroyed for ever the instrunient’s utility in this direction. 
It has been used, however, in order to detect any possible 
miovement in the fabric of the cathedral, but, to the credit 
of Brunelleschi, who built the structure, no such movement 
has ever been demonstrated. 

In the light of the recent articles in Nature (os TS) 
concerning the fires, &c., by which the ancient British 
Testivals were celebrated, it is interesting to note that Mr, 
Parr considers that the great display of fireworks, which 
to the modern Florentine forms the chief attraction of the 
Midsummer Day festival, is simply the analogue of the 
“St. John’s Fires kindled in former times to celebrate 
the advent of the summer solstice. On that day huge 
crowds of Florentines flock to the cathedral in order to 
celebrate the festival of their patron saint, St. Giovanni, 
and at night the great dome itself is illuminated. 

Vis (Be IR 


THE TRAINING OF THE BODY AND MIND. 


FoR years the London County Council has arranged a 

conference of teachers during January, and this time 
it was held on January 4-0 at the Medical Examination 
Hall on the Victoria Embankment. In the old days, when 
the County Council was only interested in technical in- 
struction, the meetings were devoted to the interests of 
science teachers more particularly, but now that general 
education has been added to the responsibilities of the body 
that governs London, matters appertaining to all kinds of 
teaching are considered at the conferences. 

The first day’s work was, however, devoted to a subject 
that affects all education, namely, that training of the body 
which is correlated with the proper development of the 
mind. Mr, A. J. Shepheard (vice-chairman of the educa- 
tion committee of the London County C<uncif), who opened 
the conference, urged the importance of 


tion, and Colonel Malcolm Fox {inspector of physical 
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training to the Board of Edueati\ read the first paper, 
which dealt more particularly with physical training io 
elementary schools. He began with a brief sketch of the 
history of gymmastics and physical culture in general, 
though going no Jurther back than the days of ancient 
Greece, which, in its beautifully symmetvical statues, has 
lef( us undoubted evidence that it had little to learn in the 
science of training the body. 

Colonel Fox went on to <ny that the Greeks practised 
hittle of what w+ understand as gymnastics, and attained 
their object by such exercises as riding, dancing, leaping, 
or running, and he pointed out that the trend of gymnastic 
opinion is again turning stronyly in the same direction. 
As the power of Greece declined, her universal physical 
culture ceased to be national, und passed to the individual 
whose business it was to afford entertainment by exhibit- 
ing his prowess in the arena. When the remnants of 
greatness passed to Rome, no physical training hecame 
general, as the many contented themselyes with the excite- 
ment afforded by the efforts of the trained few. It is true 
that the ‘* sporting nobles’ of the f:mous Tenth Legion 
used from time to time to descend into the arena, com- 
peting with some favourite team in the chariot races, or 
matching their skill with sword und shield against the net 
and trident. This action was, however, exceptional, and the 
period bears the picture of a vast concourse hanging witb 
fevered excitement on every stroke of sword or cast of 
net—spectators at a game that they themsclves had little 
ability or desire to play. To find a modern parallel to 
such a scene we have unfortunately not far to seck. 

After touching on the absence of any definite system of 
gymnustics also in the middle ages, and the recommend- 
ation of exercises as a cure for certuin complaints as early 
as the sixteenth century, the reader of the paper traced 
the use of systems in France, in Germany, where 
gymnustics were first used in an educational sense, in 
Switzerland, where Pestalozzi adopted them, and in 
Sweden, where between 1776 and 1839 Ling wus the 
pioneer in classifying gymnastics into Sroups and arranging 
them scientifically in accordance with the needs of the 
human body. 

Colonel Fox described how, after an interregnum, revivals 
of physical training took place, and stated that under the 
testis of modern physiological knowledge the Swedish 
system of Ling stands out preeminently above all others. 
He further dwelt on the mild and gradual work in its 
early stages, on its effects upon the body and success in 
other countries, as well as its educationsl results. These 
admit of no immediately apparent proof, but they do 
exist, as a few weeks’ trial of them will most assuredly 
show. Psychology, Coloned Fox said, with our limited 
knowledge, allows of deductions only from experience, und 
the latter is unanimous that the educational results claimed 
by Ling are gained, and that the qualities of courage, 
obedience, decision, alertness, concentration of thought, und 
self-confidence are not confined to the hour or two of the 
gymnastic lesson, but become part and parcel of the child's 
nature. 

After speaking of mcthods, duration of lessons, the 
dearth of male teachers, and matters of interest to elemen- 
tary and other teachers, Colonel Fox concluded by quoting 
figures from the report of a Royal Commission on Physical 
Education in Scotland. Of 600 children examined in 
Aberdeen, only 326 were found to be in good health, while 
of the same number in Edinburgh but 171 were found to 
be sound. 

The next paper was by Mr. W. Langbridge (headmaster 
of Wolverley Street School, Bethnal Green), and dealt with 
exercises which can with advantage be performed in class- 
rooms and afferd a relief to ordinary lessons during which 
activities are constrained. 

lo the afternoon Sir Lauder Brunton took the chair, and 
discussed education in connection with the threefold 
character of man. At first, he said, moral training was 
provided, and churches aod cathedrals were built long 
before the people could read or write: then mental culture 
was considered, und became very general; and, lastly, it 
was heing recognised that the condition of the body had 
considerable effect upon the morals and the mind, so that 
physical training was also considered necessary. He 
gave so™e interesting instances to show how character 


2 


and habits had been entirely altered by accidents to the 
brain, and said that while Newton was physically weak, 
Young, who was his superior even in mental capacity, was 
a circus rider, and could perfurm almost any bodily feat. 

Sir Lauder Brunton spoke of the need to train the higher 
inhibitory nerve centres, and of the possibility of keeping 
in order involuntary movements. He 
could not do physical exercises unless they were properly 
fed, and urged that no damage must be done hy over- 
exertion. Medical inspection was desirable, but teachers, 
he thought, could easily learn to recognise the signs of 
danger. 

Dr. Kerr (medical adviser to the London County Council 
Education Committee) took as his subject the position of 
physical exercises in the infant department of the elemen- 
tary school. lle pointed out that while certain of the 
nerve cells in the infant were quickly matored, and this 
was especially so with those dealing with behaviour that 
has been hereditary for long perinds, other nerve cells were 
still capable of being acted upon for a considerable time. 
In this state they were very susceptible to fatigue, and 
frequent periods of rest were needed in which the waste 
products from action could be removed. He advised the 
use of physical exercises for infants, and maintained that 
no great perfection of detail ought to be looked for. 

Of a different character was Mrs. Kimmins’s paper on 
the educational value of organised play, for it was a 
graphic account of the way in which most of the benefits 
claimed as coming from physical training could be gained 
ont of school, and in the particular case described, away 
from it. 

All the speakers opon physical exercises agreed that these 
were only complementary to games; and in the last paper 
of the day Miss Kingston (organising instructor of physical 
exercises of the London County Council) discussed the 
interrelation of drill and organised play. 

It should be pointed out that all concerned were most 
anxious that the word drill should not be used, as it called 
up in the mind military drill, something quite different from 
the exercises and untitted for children. There was also 
considerable unanimity us regards the need for the pupils 
to do the work for its own sake and as a pleasure, and not 
as a task. Sir Lauder Brunton was most emphatic on 
this point, as was ulso Dr. Kerr. The Rev. Stuart 
Headlam, a member of the old School Board, in the dis- 
cussion objected to things being made too pleasant, but it 
had been pointed out that even games pall if they are too 
much organised, and their interest and freshness thus lost. 

There is no doubt but that as true nature-stady should 
properly put the child so far as possible into the same 
mental relation with its surroundings that primitive man 
enjoyed, so physical exercises adopted in a pleasurable way 
should counteract the baneful effects of civilisation, as 
Dr. Kerr pointed out on Thursday, and, one may add, give 
our young people the bodily advantages of their remote 
ancestors, 


As on previous occasions, Mr. C. A. Buckmaster and Dr. | 


KKimmins (chief inspectors, respectively, to the Board of 
Education and the London County Council, education 
committce) organised the conference in a remarkably 
successful manner. WiLFrRED Marx WEeErs. 


COLO UR MMS LON SN Tid eae eee laden etal 
TREES OG Rael? 
HE resvilts of a research into the nature of colour 


vision in the peripheral portions of the retina, carried 
on by Mr. Baird during the years 1903 and 1904 in the 
psychological laboratory of Cornell University, have latcly 
heen published in a pamphlet. The work so carefully done 
by Hess and the numerous papers by him on this subject 
have received fairly general acceptance, and in the present 
work Mr. Baird confirms most of Iless’s conclusions. 
The reason he gives fnr the publication of a pamphlet 
which contains fittlhe new work of any great value is that 
Hellpach, in his research on the nature of colour sensation 
in the peripheral retina, had arrived at conclusions which 
1 © The Colour Sensitivity of the Peripheral Retina.” By John Wallace 
es Pp. So. (Published by the Carnegie [nstitution of Washington, 
eh Se 
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controverted many of the statements of earlier observers, 
and it was deemed advisable to repeat Hellpach’s work 
in order to see whether there might not be some fallacy 
in the method. Mr. Baird’s work practically in every 
respect confirms that of Hess, and we think there is little 
doubt that his explanation of the confusing results obtained 
by flellpach is correct, that IWellpach did not allow 
sufficient time to elapse between successive stimolations, 
und consequently the colour sensation due to the immediate 
stimulation was partly modified by a latent after image of 
the preceding stimulus. 

In standardising his colours, Mr. Baird arrived at prac- 
tically the same results as Iless. The red used transmitted 
no part of the visible spectrum, and Hess, in order to get 
a stable red, had to mix it with a certain amount of blue. 
The yellow, green, and blue used corresponded fairly 
exactly with Hess’s stable colours. 

lt is when we come to the problem of equating the white 
values of the different colours that the greatest difficulty 
is met with. We must confess to a strong suspicion of 
the value of Mr. Baird’s method. He is engaged on a 
research on the natore of colour vision in the peripheral 
retina, and in the determination of his standards he utilises 
the very portion of the retina which he is subsequently 
going to investigate. We quite allow that there is no 
satisfactory method of equating white values at present 
known, bot we certainly think that Mr. Baird has chosen 
the least satisfactory of all. Probably the best method 
of photometry available at present depends on the flicker 
phenomenon, and for Mr. Baird’s parpose we feel sure it 
would have been much more suitable and much more 
scientific than the method he did adopt. 


| In other respects the work has evidently been carefully 


dene, and though, as we have said, it adds little that is 
new to our stock of knowledge, it is of value in that it 
confirms much of the work of previous observers. 


UNIVERSIEY AND) EDmGAEON Nae 
INTELLIGENCE. 


Dr, R. A. Lenrrtpt, professor of physics at the East 
London College, has been appointed to the chair of physics 
in the Transvaal Technical Institute, Johannesburg. 


Tue Corporation of Glasgow has resolved to make a 
grant of 10,0001. to the building fund of the Glasgow and 
West of Scotland Technical College, from the common 
good of the city. 


Ir is satisfactory to find a committee of the Classical 
Association reporting that “‘in view of the legitimate 
claims of other subjects the amount of time devoted to 
the classics on the classical side of boys’ public schools 
is as great as can reasonably be expected.’’ From the 
report which was presented at a meeting of the association 
on Saturday last, it appears that in the highest form on 
the classical side in the larger public schools a consider- 
able amount of specialisation is allowed to many boys. 
In the other forms the time devoted to Greek and Latin 
together generally amounts to about one-half of the whole 
number of school hours. In the smaller public schools 
there is less specialisation in the highest form. The pro- 
portion of time given in school to classics increases from 
somewhat less than one-third in the lowest form in which 
both Greek and Latin are studied to slightly less than two- 
thirds in the highest form. The committee suggested that 
time and effort might be saved and better results obtained 
hy certain changes in the method of teaching Greek; and 
in the discussion upon the resolutions put forward with 
this end in view, we are glad to see that Canon Lyttelton, 
headmaster of Eton, pointed out that the time gained by 
the adoption of the plan proposed “‘ might well be given 
to instruction in some of the elements of scientific know- 
ledge rather than to history and archeology. Let them 
hold out a helping hand io their scientific colleagues and 
meet them half-way. There had been too little conciliation 
between the two sections of teachers. Then we might 
| hope to correlate these great subjects, which were too 
} important to abandon, but which we had not yet enabled 
| to live in amity together.’ 
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‘Tue organisers of the North of England Education Con- 
ference, held this year at Newcastle-npon-Tyne on January 
5 and 6, had to struggle with the fact that almost all 
persons and bodies who were desirous of conferring together 
had their hands full with the difficulties of primary educa- 
tion and its immediate continuations. The conference was 
well attended by between two and three hundred members 
drawn chiefly from the education committees of the county 
councils, the permanent officials of such committees, and 
schoolmasters and mistresses, and their interest was almost 
entirely directed to the problems called into existence by 
the duties now thrown upon the education committees. 
Not a word was said as to higher education, very fittle 
as to secondary education in any form, and, it may be 
added, scarcely a word as to the religious difficulty. The 
tone of the conference was distinctly optimistic, and it was 
the general opinion that if the councils were less en- 
cumbered by intervention of the Board of Education, and 
deputed more of their own work to persons in each focality, 
the difficulties that have declared themselves would work 
themselves out. It was encouraging to see so much deter- 
mination to cope with the questions, in spite of the heavy 
tax of time thrown upon the education committees, and 
it is very clear from the local patriotism exhibited that the 
councils wilf not ultimately rest content with perfecting a 
primary system. {ft is, however, a question of pounds, 
shillings, and pence, and so long as the councils are left 
without other resources than the rates it is clear that 
improvements must wait a fong time. 


‘Tne December, 1905, issue of the Brlletin of the Massa- 
chusetts Institute of Technology comprises, as usual, a list 
of the staff and students of the institute, with a statement 
of the requirements for admission, a full description of 
the courses of instruction, and an account of the Lowell 
schoof for fndustrial Foremen. It is interesting to note 
that the institute offers summer instruction during the 
months of June and July, supplementing the work of the 
regular school year. Summer courses are undertaken 
primarily for the benefit, first, of those who wish to dis- 
tribute their work over a farger portion of the year, or 
(9 gain more time for advanced work; and, secondly, o/ 
those who, through illness or other causes, have deficiencies 
to make up. Moreover, to bring students into closer re- 
lations with the practical side of their professions, pro- 
fessional summer schools are held in the departments of 
civil engineering, mining engineering and metallurgy, 
architecture, chemistry, and geology. The students, 
accompanied by instructors, give their time to field-work, 
or visit and report on mines and industrial establishments. 
The Lowell School for Industrial Foremen is a free even- 
ing schoof which includes, at present, mechanical and 
electrical courses extending over two years. These courses 
ure intended to bring the systematic study of applied science 
within the reach of young men who are following in- 
dustrial pursuits and desire to fit themselves for higher 
positions, but are unable to attend courses during the day. 
This number of the Bulletin, with its 408 pages, provides 
abundant evidence of the excelfent work being accomplished 
by this widely known institute. 


Tne annual meeting of the Geographical Association 
was held on January 5, when the report for 1905 was 
adopted. ‘The report shows that the total membership of 
the association is 503, including teachers of every grade, 
school inspectors, and others interested jn geographical 
education. An important advance was made during the 
year by the formation of focal branches. This is a valuable 
expansion of the work of the association, enabling 
members to meet at more frequent intervals, to discuss 
the advantages presented by their own district for teach- 
ing geography, permitting combination in excursions and 
cooperation in the accumulation of lantern-slides and other 
materials necessary for good teaching. The geographical 
exhibits collected by the association in 1904 were on 
view during the year at Liverpool, Huddersfield, Bedford, 
and Oxford. Part of the exhibits were lent to Felsted 
School for a focal exhibition. The exhibition is now being 
broken up, and exhibits lent to the association returned. 
Dr. G. R. Parkin, secretary of the Rhodes Scholarship 
Trust, who was in the chair, dealt in his address with 
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the general question of geography. {fn wat, he said, 
geography is of the greatest importance. If our com- 
manders at the battle of Colenso had possessed an elemen- 
tary knowledge of the geography of the country thousands 
of precious lives might have been saved, In a nation like 
ours, which may any day find it necessary to send an 
expedition to a frontier place in India or to some corner 
of Africa, the intimate study of geography is an essential 
condition of national safety and honour. In commerce, 
too, geography is everything. Only last year the great 
cotton districts of Lancashire began to realise that the 
supplies of cotton were not sufficient for the demand, and 
Sir Alfred Jones organised «a company to discover what 
places under the British flag are suitable for raising cotton. 
This is largely a geographical work which a great com- 
mercial country like ours should be carrying on as a 
Government measure. As the great workshop of the 
world, which almost requires the world from which to 
draw raw material and food, no nation ought to know so 
much about geography as ourselves, and yet up to the last 
eight or ten years hardly a subject has been shown so 
little consideration. 


AND ACADEMIES. 


LONDON. 

Zoological Society, December 12, 1905.—Mr. Ifoward 
Saunders, vice-president, in the chair.—Exhibitions.— 
Twelve enlarged photographs of whales taken at the fin- 
whaling factories in east Finmarken in 1883-59: A. H. 
Cocks. The species represented were Mecgaplera long:- 
mana, Balacuoptera sibboldii, B. musculus, and B. borealrs. 

The tail-vertebrze of a dormouse of the genus Eliomys, 
which showed the phenomenon, hitherto unrecorded among 
Mammalia, of the regeneration of a bony structure in case 
of accident: Oldfield Thomas. The caudal vertebra, in 
this case the twelfth, which had been originally broken 
across, had grown out into a slender styHform appendix 
15 min. in length and rather less than 1 mm. in diameter, 
the normal vertebre of this part of the tail measuring 
about 6X2 mm. On further search two other specimens 
exhibiting the same structure had been found, and it 
appeared, therefore, that dormice, like lizards, were abl: 
partly to regenerate their tails, when these important 
balancing-organs got accidentally broken.—Microscopic 
sections of the skeletal tuhe found in the restored tail of one 
of the dormice (Graphiurus) exhibited by Mr. Thomas: Dr. 
W. G. Ridewood. The wall was made up of close-set 
lamellae, producing in a transverse section a fine concentric 
Lacune with numerous branching canaliculi 
were disposed regularly in relation with the concentric 
striations, and the general effect was that presented by 
a transverse section of the humerus or femur of a frog. 
Internally to the bony layers, and contiguous with the 
central jelly, was a moderately thick layer, which was 
clear, homogeneous, and highly refractive. Dr. Ridewood 
also exhibited, by way of contrast, slides of the skeleton 
of the restored tail of an iguana lizard, the skeletal tube 
in this case being composed of calcified fibro-cartilage and 
not of bone.—Papers.—Observations and experiments on 
the habits and reactions of crabs bearing sea-anemones in 
their claws: Prof. J, E. Duerden.—Notes on a large 
collection of snakes made by Mr. Alan Owston in Japan 
and the Loo Choo fslands: Captain F. Watl.—A collection 
of South Australian spiders of the family Lycoside con- 
tained in the museum at Adelaide: H. R. Hogg. Thirteen 
species were remarked upon, ten of which were described 
as new.—A collection of mammals obtained by Colonel 
A.C. Bailward during a shooting trip through Persia and 
Armenia during the past summer, and presented to the 
National Museum: Oldfield Thomas. Thirty-one species 
were enumerated, and special attention was directed to the 
discovery of Calomyscus, a primitive murine, the only 
ally of which, amongst recent forms, was the North 
American Peromyscus.—The colour-variation of the beetle 
Gonioctena variabilis: LL. Doneaster. fhe material on 
which the paper was based was collected almost entirely 
at Granada, and the author found that, although the inscct 
was extraordinarily variable, when a large collection was 
examined the beetles could be classified into two chief 
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groups with but few intermediate forms. “Two new species 
of warms, ane a Pontodrilus from the shores of the Red 
Sea, und the other an Enchvtraid of the genus Henlea 
from Tadia, which was destructive to the eggs of the Jocust : 
F. E. Beddard. ‘Two species of decapod Crustacea, a 
crab and aw prawn, collected by Dr. R. Ulanitseh, of Singa- 
pore, fron a sosall ardificial fresh-water pool op Christmas 
Island: Dr. J. G. de Man, ‘The ioterest uf their cccur- 
rence lies ia the duct that previous to the coostruction of 
the reservair, a few vers ago, there seems to have been 
no possible habitat for these animals on the island, aod 
they must have been introduced sioce that time, perhaps 
Ly migration trom the sea. ‘The crab was referred to 
Ptychognathus pustllus, a species described by Heller from 
the Nicobar Islaods forty sears ago, and not since found. 
The prawn was imade the type of a new variety of 
Palacmon lar, both the variety aod the typical form having 
a wide distribution in countries bordering the Indian 
Ocean.—Results of experiments made in connection with 


the heredity of webbed feet in pigeons: R. Staples- 
Browne.—New and rare British Oribatida: C. War- 
burton and N. D. VF. Pearce, Eleven species were re- 


marked upon, of which seven were described as aew to 
science, and two were recorded for the first time as being 
British. Yhe nymph of Serrarins  oicrocephalus was 
described for the first time, and it was pointed out that 
Gustavia sol of Kramer was a oymph of ao unknown 
species of Serrarius. 


Royal Meteorological Society, December 20, 1905.— 
Mr. R. Bentley, president, in the chair. — \ttempt to fly kites 
for meteorological purposes from the mission ship attached 
to a devp-sca fishing fleet io the North Sea: G, C. 
Simpson, Vhese observations, which were made in July 
and August lust, were curried out oo behalf of the joint 
kite committee of the Royal Meteorological Society and of 
the British Association. By the kindoess of the Royal 
National Mission te Deep-sca Fishermen, the kites were 
flown from the deck of the mission ship Queen exandra 
uttuched to the Red Cross Flect. Owing ta the vessel 
being almost continuously employed in trawliog, the oppor- 
tunities for flying kites were very limited ; nevertheless, Mr. 
Simpseo was able to secure eight ascents during the time 
he was on bourd the vessel, and he now gave the results 
obtained. The greatest height reached was 5800 fret.— 
Methed of flying kites in Barbatlos in April aod May last 
Near 0 Jes Cave. ites ais idines as homlad es. 
amined the records, said that the humidity traces show 
generally a value of about 60 per cent. at the surface, 
rising to So-go per cent. at heights from 1000 fert to 
2000 fect, and then falling off again in some cases to 50 per 
vent. or dess as the height These values are 
lower than might have been expected over a tropical ocean. 
Vhe inerense is of the ordinary kind, but the maximum 
value occurs at a far lower elevation than is the cause io 
Europe. It is probable that the relative humidity forms an 
extremely iecurate index to the vertical circulation, a low 
humidity indicating a descending current of air, and so 
ito may be inferred that there is some settling down of the 
atmesphere over the region of the smaller west Indian 
islanas in April and May. “Vemperature observations during 
the partial solar eclipse, August 30, 1905: W. I}. Dines. 
—Compzurison between Glaisher’s factors aod Ferrel’s 
psychrometric formula: J. R. Sutton. \ rapid method 
of fioding the elastie force of aqueous vapour, &e., from 
dry aod wet bulb thermometer readings + J. Balt 


Increases. 


Chemical Society, [december 21, 1905.—Prof. R. Meldola, 
FLR.S., president, in the chair. Azo-derivatives from 
methyl-a-ouphthocoumarin: J. “T. Hewitt aod UH. V. 
Mitchell Several af these derivatives are described; the 
mest interesting is pouifrobensceneazomethyina phtho- 
coumarn, which gives an intense blue coloration in 
alkalioe solution. The preparatioa aod reactions of benzoyl 
nitrate: FF. E. Franeis. Benzoyl oitrate is formed by the 
interaction of benzoyl chloride with silver nitrate at low 
temperatures. [tis a light vellow oi] which, if carefully 
warmed, deconiposes into benzoic anhydride and oxides of 
nitrogea, but if heated quickly explodes.—The supposed 
identity of dibydrolaurolene and of dihydroisolaurolene 
with as .-dimethylhexahydrobeozene : .\. W. Cresstey aod 
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N. Renouf. Zelinsky aod Lepeschkin supposed that these 
three substaoces were identical, but this is not the case.— 
Vhe diazo-derivatives of 1:5- aod 1: $-beozenesulphonyl- 
naphthalenediamioes: G. T. Morgan and F. M. G, 
Micklethwait.—lurther experimieots on a vew method of 
determioing molecular weights: P. Blackman,—Studies 
in fermeotatioo. The chemical dynamics of alcoholic 
fermentation by yeast: .\. Stator. The results indicate 
that the reaction, measured by observing the change in 
pressure due to evolution of carboo dioxide, is the slow 
decomposition of a compouod produced by the interaction 
of the enzyme and the sagar.—Some aew plativocyanides : 
L. A. Levy and H. A. Sissom. Hydrazine and hydroxyl- 
amine platinocyanides are described.—An_ intramolecular 
change leading to the formation of naphthaleoe derivatives : 
E. F. J. Atkinson aod J. F. Thorpe. Ethyl sodiocyano- 
acetate condenses with benzyl cyavide to form ethyl 
a-cvano-B-imino-y-pheoyl-u-butyrate. This, wheo treated 
with an equal weight of sulphuric avid, forms an intense 
greeo solution, which yields ethyl 1 : 3-diamioooaphthalene- 
2-carboxylate.—The relation of position isomerism to 
optical activity, V., The rotation of the menthyl esters 
ot the isomeric dibromobenzoic acids: J. Bb. Cohen 
aod 1. Hl. Zortman, An uccaunt of certain physical con- 


| stants, including the orolecular rotations of the six isomeric 


menthyl dibromobenzoates.—Some derivatives of naphthoyl- 
benzoic acid aod of naphthaceaequinooe: J. O. Orchard- 
son and C. Weizmann.—Ethyl 6-oaphthoylacetate: C. 
Weizmann aod F. B. Fatkner.—Contributions to the 
chemistry of the amidives. 2-\minothiazoles and 2-imino- 
2: 3-dihydrothiazoles. 2-Imiootetrathiazoles and 2-amino- 
4: 5-dihydrothiazoles : Young and 5. |. Crookes. 
The action of water oo diuzo-salts: J. C. Cain and G. M. 
Norman. An extension of a method of investigation, 
already described, to diazo-salts fron 2: 4-dibromoaniline 
und dibromo-p-toluidine (ef. Proc. Chem. Sec., 1905, XXi., 
206). —Note oo the atomic weight of vitrogen: \. Scott. 
A reply to Richards (Proc. .tmer, Phil. Soc., 1904, shit, 
116) showing inter alia that the recent work of Richards 
avd Welly oo the atomic weights of chlorine and bromine 
has cleared up the discrepancy between the oumbers 
obtained by the author for the atomic weight of aitrogen 
(cp. Journ. Chem. Soc., 1901, Ixxix., 154)—The solubility 
of zinc hydroxide in alkalis: J. Moir. Wheo zine 
hidroxide dissolves in excess of caustic alkali, the pheno- 
menon is essentially the production of an equilibrium 
between the alkali and the zincic acid, and no definite 
chemical compounds such as ZnO,SKOH are formed.— 
Yhe slow combustion of carbon disulphide: N. Smith. 
Vhe reddish-browo deposit formed when carbon disalphide 
and oxygen are passed through a heated tube consists 
chiefly of an acidic compound ©,,11,0,5,. The silver and 
ammmooium salis have been prepared. 


Paris. 


Academy of Sciences, December 26, 1905.—M. Troost in 
the chair.—Researches on the ivsoluble potassium com- 
pounds contained io humic onaterials: M. Berthelot. 
Powdered wood charcoal, after careful extraction with 
dilute hydrochloric avid and water, was treated with dilute 
solutions of potassiuny acetate and calcium acetate, the 
coostituents of the charcoal ash being determined before 
and after the treatment. The result. are compared with 
those obtained previously io which the charcoal was 
washed with water only, and conclusions drawn as to the 
nature of the potassium salts existing in wood charcoal. 

On x standard of light: J. Viette. A description of 
some altempts to establish a staodard of light by utilising 
the coostaot temperature obtained by boiling silver aod 
copper.—On a new petrographic type of certain leucote- 
phrites from Somma: A. Lacroix.—New observations oo 
the formation and the quantitative variations of the hydro- 
cyanic priociple of the black elder: L, Guignard., The 
amouot of the glucoside falls off very slightly with the 
increase of age of the leaf. \t the end of the vegetative 
period it does not pass into the stem, but remains in the 
leaf when it falls off, and heace canvot be regarded as a 
reserve substance. ~The iofluence of some factors oo ex- 
perimental parthenogeoesis: Yves Delage. Numerous 
chemical reagents cao bring about experimental purtheno- 
genesis, and the conditions may also be varied, but the 
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fundamental action or condition still remains to be deter- | strata of Corsica: M. Deprat. 


mined. The variable results obtained with the same re- 
agent under, apparently, the same experimental conditions 
ure pointed out, showing the necessity of averaging a large 
number of experiments before drawing conclusions. The 
reagent which has given the best results is made up of 


sea-water, 3 ¢.c., solution of NaCl of 25 molecules per 
litre, 45 c¢.c., distilled water, 72 c.c., sulphite of soda, 
5 drops.—On the identity of surra and mbori: A. 
Laveran. It has already been shown that morphologically 


the trypanosomes of surra and mbori were nearly identical, 
and also that animals which had been rendered immune 
to surra were practically immune to mbori. In the present 
paper it is shown that an animal which has acquired 
immunity for mbori is also immune for surra, and hence 
the conclusion is drawn that the trypanosomes in these 
two diseases helong to the same species. The trypanosome 
of mbori is a less virulent variety of Trypan. evanst. 
—Observations on the sun made at the Observatory of 
Lyons with the 16 cm. Brunner equatorial during the first 
quarter of 1905: J. Guillaume. The results are sum- 
marised in three tables showing the number o! spots, the 
distribution of the spots in latitude, and the distribution 
of the facule in latitude.—On isothermal surfaces and a 
class of envelopes of spheres: A. Demoulin.—-On some 
generalisations of Picard’s theorem: C. Carathéodory. 
—On the non-stationary movement of a fluid ellipsoid of 
revolution which does not change in figure during the 
movement: W. Stekloff.—On a transformation of certain 
linear partial differential equations of the second order: 
J. Clairin.—Reclamation — of Priority regarding an 
apparatus of M. Nodon for examining the solar protuber- 
ances at any time: Antoine Sauve.—On the propagation 
of light in a system in translation and on the aberration 
of the stars: G. Sagnac.—On the mechanism of the pro- 
duction and the nature of kathodic pulverisations: Ch. 
Maurain. The kathodic pulverisations appear to consist 
of moderately large particles, torn from the kathode by the 
shock of the a rays, and charged electrically, but with 
an e/m much smaller than for the projectiles constituting 
the kathode rays.—On the mobilities of the ions of saline 
vapours: G, Moreau.—On the respective spectra of the 
ditferent phases of the electric spark: G. A. Hemsalech. 
Using the arrangement of apparatus described in an earlier 
note, the author finds that the electric discharge gives a 
line spectrum in non-ionised air and a band spectrum in 
ionised air. It is shown that a single oscillation is cap- 
able of producing and rendering luminous the metallic 
vapour.—The sulphates of samarium: Camille Matignon. 
The methods of obtaining the acid and basic sulphate from 
the neutral sulphate are given, together with the properties 
of these salts—The action of acetylene on iodine pent- 
oxide: Georges F. Jaubert. Acetylene is quantitatively 
oxidised to carbon dioxide by iodine pentoxide at 80° C. 
In the estimation of carbon monoxide in the air by the 
iodine pentoxide method, it is therefore necessary to ensure 
the absence of acetylene by appropriate reagents.—The 
action of glucose on selenious acid: MM. (Echsner 
de Coninck and Chauvenet. In the reduction of 
selenious acid by glucose, a red amorphous colloidal variety 
of selenium is produced, insoluble in carbon bisulphide. 
At 100° C. it is partially converted into black selenium.— 
The action of ammonia gas on the tribromide and triiodide 
of phosphorus: C. Hugot. A yellow amide of phosphorus 
is formed by this reaction at low temperatures; at higher 
temperatures it is decomposed, phosphorus imide being 
formed.—On the methods employed by the Arabs to get 
metallic lustre on enamels: L. Franchet.—On a new 
mode of preparation of barium: M. Guntz. The purest 
metal obtained in previous work contained 98-5 per cent. 
of barium. If this is converted into the hydride, and the 
latter heated in vacuo at 1200° C., the sublimed metal is 
crystallised and of 99-5 per cent. "purity eae some new 
derivatives of pentabasic phosphoric acid, P(OH),: P. 
Lemoult.—Syntheses of derivatives of 1: 4:7 symmetrical 
heptanetriol : J. L. Hamonet.—Products of the hydrogen- 
ation of carvacrol: Léon Brunel. An account of the 
results obtained by the application of the Sabatier and 
Senderens method to carvacrol.—Some liquefying and 
hydrolysing actions of starch: P. Petit.—On the presence 
of trachytes and hypersthene andesites in the Carboniferous 
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On Raphia Ruffia, a wax- 
producing palm: Henri Jumetle.—On an important vari- 
ation of the tuber of Solanum Maglia: I ouard Heckel. 
Experimental work tending to confirm the view olf 
de Candolle that this is the wild species from which the 
cultivated potato is derived—On the use of manganese as 
a manure: Gabriel Bertrand. An account of some ex- 
periments, made on the agricultural scale, showing the 
heneficial effect of the addition of manganese sulphate as 
a manure.—The assimilation of carbon dioxide hy the 
chrysalids of Lepidoptera: Mlle. Maria von Linden.— 
On the parallelism between phototropism and artificial 
parthenogenesis : Georges Bohn.—On the independence of 
metamorphosis and the nervous system in batrachians : 
P. Wintrebert.—On the inoculation of cancer: M. Mayet. 
The soluble products obtained from a cancerous tumour in 
man, free from solid matter by filtration through porcelain, 
and ‘injected into a dog, gave rise to a cancerous growth. 
The pathological nature of the Holmgren canals of 
nerve cells: R. Legendre. The author’s views ure in 
direct opposition to those of Holmgren concerning the func- 
tion of the cavities in nerve cells, and he regards them 
as pathological in nature.—On the discovery of Amphibia 
in the Coal-measures of Commentry: Armand Thevenin. 
—Magnetic observations at the Observatory of LEbre on 


the occasion of the eclipse of the sun of August 30, 1905: 
DP. Cirera. 
January 2.—M. Il. Poincaré in the chair.—On_ the 


estimation of carbon monoxide in air by iodic anhydride : 
Armand Gautier. With reference to the note by M. G. 
Jaubert in the last number of the Comptes rendus, the 
author points out that he published this fact in 1898, 
and has also shown how to correct for the error 
introduced into the determination by the presence of 
acetylene. Acetylene does not occur in the air of towns. 
—New observations on the Pycnogonides collected in the 
Antarctic regions in the course of the expedition directed 
by M. Jean Charcot: E. L. Bouvier.—On the deformation 
of quadrics: C. Guichard.—On the mutations of some 
fossil plants of the Coal-measures: M. Grand'Eury. A 
résumé of the results obtained by the author during 
the last ten years.—Observations of Giacobini’s comet 
(1g05c) made at the Observatory of Toulouse with the 
35 cm. Brunner-Henry equatorial: F. Rossard. Observ- 
ations made on December 18 and 22, 1905, showing 
the positions of the comparison stars and apparent posi- 
tions of the comet.—Provisional elements of Giacobini's 
comet (1905, December 6): E. Maubant.—Observation of 
Giacobini's comet (1905c) made with the 16 cm. Brunner 
equatorial at the Observatory of Lyons: J. Guillaume. 
Observations made on December 12, 1905. The comet 
appeared as a diffuse luminosity of 30" to 40" diameter. 
ie study of the annular nebula in Cygnus, 
N.G.C. 6894: Gabriel Tikhoff. The details shown by the 
photograph are in general agreement with those published 
by Keeler, from the Lick Observatory. Theorem on entire 
lunctions: M. Aurie.——A contribution to the study of 
photographic screens: J. Renmaux. Remarks on the use 
of colouring matters for photographic screens.— Researches 
on the terrestrial field, carried out during the total eclipse 
of August 30, 1905: Charles Nordmann.-—On the deter- 
mination of the rare gases in natural gaseous mixtures : 
Charles Moureu. A diagram of the scheme of apparatus 
used by the author is given, together with exact details 
of working. Oxygen and nitrogen are removed by hot 
lime and magnesium mixture, hydrogen and hydro- 
carbons by heated copper oxide, moisture and carbon 
dioxide by phosphoric anhydride and soda lime respec- 
tively. The last traces of nitrogen are removed by metallic 
calcium.—On the heat of fusion of ice: A. Ledue (see 
p. 254!.—On the synthesis of the amido-acids derived from 
the albumens: L. Hugouneng and .\. Morel.—The struc- 
ture of plants developed in the light, without carbon 
dioxide, and in presence of organic materials: MM. 
Molliard. The essential characters of plants cultivated 
under the above conditions are a structure resembling that 
of the subterranean organs and the formation of tissue 
with plurinucleated cells.—Symbiosis of orchids and 
several endophytic fungi: Noel Bernard.—On the cope- 
pods collected by the Charcot expedition and communicated 
bee AYE. 1B Wes Bouvier: M. Quidor.—On a new micro- 
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Pleistophora macrospora: Casimir Cépéde.— 
intimate structure of the protoplasm in the 
Emmanuel fauré-Fremiet.—A respiratory 
apparatus for the exploration of places filled with 
irrespirable gases: M. Guglielminetti. The apparatus 
consists of three parts, the bottle of compressed oxygen, 
the regenerator and cooler, and the respiratory mask. 
Illustrations are given showing a diagrammatic arrange- 
ment of the whole apparatus, and its position in actual 
use. Its weight is 13 kilograms.—Observations made on 
Mi. Blane on the effect of altitude on the blood: H. 
Guillemard and R. Moog. 


sporidium, 
On the 
Protozoa : 
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InsrituTion OF ELECTRICAL ENGINEERS, at 8.—The Charing Cross 
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Discussion). 

Lonvon MATHEMATICAL SOCIETY, at 5.30.—On the Diffraction of Sound 
by Large Cylinders: J. W. Nicholson.—On the Monogeneity of an 
Algebraic Function : Dr. H. F. Baker.—On the Expression of the so-called 
Biquaternions and Triquaternions with the aid of Quaternary Matrices ; 
J. Boll. 

FRIDAY, JANUARY 12. 


Rovat ASTRONOMICAL SOCIETY, at 5.—Tbe Annular Nebula in Lyra: 
E. #. Barnard.—(1) Star Reductions: (2) ‘Ihe Work of a Colunial 
Observatory: W. E. Cooke.—(1) Elements and Light Curve of RV 
Lyrz; (2) Elements and Light Curve of VW Cygni: A. Stanley 
Williams —The Value of the Constant of Refraction: L. de Ball.— 
Observations of Comet @ 1905 from Photographs taken with the 30-inch 
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On a New Method ot Determining the Absolute Dimensions of an Algol 
Variable: A. W. Roberts —Keport on Observations of Jupiter, 1904-5, 
made at Trincamali, Ceylon: Major P. B. Molesworth.—Mean Areas 
and Heliographic Latitudes of sun-spotsin the year 1g04, deduced from 
Photographs taken at Greenwich, at Dehra Dun, at Kodaikanal 
Observatory (India), and in Mauritius: Royal Observatory, Greenwich. 

INSTITUTION oF Civil, ENGINEERS, at 8.—Lecture on the Theory of 
Machines: Prof. J. b. Cormack. 

MavacoLocicart Soctety, at §.—Note of the Dates of Publication of 
C. L. F. von Sandhergers *‘ Di Land- und Susswasser-canchylien der 
Vorwelt,” 1870-75: b. B. Woodward.—New Species of Siphonaria, 
Terebra, and Maugilia, and a Remarkable Form of Cypraca cruenta, from 
South Africa: G. B. Sowerby.—Remarks on some Forms uf Chioritis 
with Description of a New Species: G. K. Gude.—Notes on the 
Anatomy of S. African Aplystida with Descriptions of two New Species: 
R. H. Burne.—Notes on I oluta henyontana, 1. papillosa. var. costitta, 
E. voadknizhti, Juyv.. Cypraca tigris, var. lineata, and Couns water- 
Aousac, yar. mauretiana , Mrs. Kenyon.—Dvscription of a New Species 
of Urepidula from Victoria: Mrs. Kenyon. 


MONDAY, JANvaRy 15. 


Roya. GEOGRAPHICAL SOCIETY, at 8.30.—British East African Plateau 
Land and its KKconomic Conditions : Major A. St. Hill Gibhons. 

Victorta INSTITUTE, at 4 30.—Evolutionary Law in the Creation Story of 
Genesis: Rev. A. Irving 


TUESDAY, 
Rovac ENsTItTuTION, at 5.—Impressions of Travel in China and the Far 
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Kast: Prof. E. H. Parker. 
institution oF Ctytt ENGINEERS, at 8.—Cowtinued Discussion: The 
Elimination of Storm-water from Sewerage Systems: D. KE, Lloyd- 


Davies —On the Elimination of suspended solids and Colloidal Matters 
from Sewage: Lieut.-Colonel A. S. Jones and Dr. W. O. Travis. 
ZOOLOGICAL SoctETy, at 8.30.—On Bones of the Lynx from Cales Dale, 
Derbyskire: W. Storrs Fox.—On Mammals from South Johore and 
Singapore collected by Mr. C. B. Kloss: J. Lewis Bonhote.—Contribu- 
tions to the Anatomy of the Ophidia: F. #&. Beddard, F.R.S.--On the 
Minnte Structure of the Teetb of Creodonts, with Especial Reference to 
their suggested Resemblance to Marsupials : Charles 5S. Tomes, F.R.S. 
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Soctery or ARTS, at 8.—The Scientific Aspects of Voice Development: 
Dr. W. A. Aikin. 

Enromococic su Society, at 8.—Anual Meeting. 
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The Life and Work of Bernard Renault. 

Rovat METEOROLOGICAL SOCIETY, at 7.45,— Meteorology in Daily Life: 
Richard Bentley. 
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Rovac Society, at 4.30.—/20bable Papers: The Factors which Deter- 
mine the Production of Intraocular Fluid: E. E. Henderson and Prof. 
ie. H. Starling, F.R.S.—A Critical Account of some Anomalous Condi- 
tions of the Cerebrum in the Human Foetus: Dr. W. L. H Duckworth.— 
A Case of Regeneration in Pulychate Worms! Arnold 1. Watson.—On 
the Infection, Histology, and Development of the Uredo Stage in 
certain Uredinea:. 1. BK. P. Evans.—On the Synapsis in Amphibia: 
J. E.S. Moore and Miss Embleton.—On the Constancy of Form among 
the Synaptic Gemini (Heterotype Chromosomes) in certain Animals: 
J. .E.S. Moore and G. Arnold.—The Growth of the Oocyte in Antedon : 
a Morphological Study in the Cell Metabolism: Gilbert C. Chubb. 

CuemicaL Society, at 8.30.—The Refractive Indices of Crystallising 
Solutions with Especial Reference to the Passage (rom the Meta-stable 
to the Labile Condition: H. A. Miers and F. Isaac.—The Determination 
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Part I1.: A. D. Hall and A. Amos.—The Action of Ammonia and 
Amines on Diazobenzene Picrate: O. Silberrad and G. Rotter.—The 
Preparation of 4-Bistriazobenzene: O. Silberrad and B. J. Smart.— 
Gradual Decomposition of Ethyl Diazoacetate: O. Silberrad and C. S, 
Roy.—Studies on Nitrogen Iodide. Part INI. The Action of Methyl 
and Benzyl lodides: O. Silberradsand B. J. Smart.—Silicon Researches. 
Part X. Silicon Thiocyanate: J. E. Reynolds.—The Relations between 
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Reactivity of the Carbonyl Group: A. W. Stewart and E. C. C. Baly.— 
Halogen Derivatives of Substituted Oxamides: F. D. Chattaway and 
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Naphthalene Sulpbonate: T. S. Patterson and J. Frew.--An Apparatus 
for the Continuous Extraction of Liquids with Ether: R. S. Bowman.— 
Action of Bromine on Benzeneazo-o-Nitrophenol: J. T. Hewitt and 
N Walker.—Some Reactions and New Compoundsof Fluorine. Part I. : 
E. B. R. Prideaux.—The Relation between Absorption Spectra and 
Chemical Reactivity. Part 11. The Quinones and a-Diketones: E. C. C. 
Baly and A. W. Stewart.—The Relation between Absorption Spectra and 
Chemical Reactivity. Part IIL, The Nitroanilines and the Nitropbenols : 
E. C. C. Baly, W. H. Edwards, and A. W. Stewart.—Contributions to 
tbe Chemistry of the Rare Earths. Part [. ; M. Esposito.— 4 Synthesis 
of Aldehydes by Grignard’s Reaction; G. W. Monier Williams.—The 
Condensation of Dimethyldthydroresorcin and of Chloroketodimethy|- 
tetrahydrobenzene witb Primary Amines. Part 1. Monamines, Ammonia, 
Anuine, and f-Toluidine: P. Haas. 

Sociery of ARTS, at 4.30.—The City of Calcutta: C, E. Buckland.—At 
8.0.—High Speed Electric Machinery, with Special Reference to Steam- 
Turbine Machines: Prof. S P. ‘lbompson, F.R.S. 

Linnean Society, at 8.—The Life-history of .Varyaritifera Panasesae : 
A. W. Allen. On aoe ge nCoutsiG Algz: A. D. Cotton.—Jacobson’s 
Organ of Sphenodon : . R. Broom. 
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THE HIGHER TELEOLOGY. 

The Interpretation of Nature. By C. Lloyd Morgan, 
LL. Dees. Ppwerere (Bristal): J) We Arrow- 
smith; London: Macmillan and Co. Ltd., 1905.) 
Pricemeanemet. 

ROF. LLOYD MORGAN stands as a daysman 
between the naturalistic and the teleological in- 

terpretations of Nature, and the result of his arbitra- 
tion is that both are valid, though neither by itself is 
satisfying. Naturalism aims at an analysis of occur- 
rences in terms of the simplest possible formul« 
mechanical by preference—at a genetic description of 
the stages by which any particular configuration—the 
solar system, the scenery of Scotland, the simplest 
organism, Man and his mind—has come about. bt 
finds its principle of unification in the universality and 
inter-connection of world-events ; it works inwards 
from external nature to the life and mind of man 
which it interprets as expressions of natural law,’ It 
is a stern way of looking at things, knowing nothing 
of beginnings or ends, never asking “ why?” and 
never really answering even the question ‘ how?” 
{t flourishes William of Occam’s razor, searching as 
he who shaved Shagpat for the periodically sprouting 
‘identical,’ “ principle *’ or ‘entity’? to lop it off. 
It speaks not willingly of ‘‘ causes,”? but deals with 
‘antecedent conditions.” ‘It regards the state of 
the whole universe at any given moment as a con- 
figuration of very great complexity, involving aeceler- 
ations of many different orders co-existing in natural 
relationship, and it believes that the cause or con- 
dition of this configuration is that of the preceding 
moment, while the configuration of the succeeding 
moment is its effect. This involves a splendid act of 
faith, for it assuredly outruns what can, in the present 
state of knowledge, be definitely proved.” 

While many thinkers have sought to stay the pro- 
gress of the triumphant chariot of Naturalism by 
exhibiting notices ‘‘ No road this way,’’ the ehariot- 
drivers have paid no heed, but have gone nonchalantly 
on through the policies of Life and Mind, of Morals 
and Society, only pausing, as courtesy demanded, to 
say that they were giving no explanations, merely 
genetic descriptions. What is particularly inter- 
esting in Prof. Lloyd Morgan’s attitude is that he 
wishes them God-speed, and is entirely disinclined 
to call a halt at any particular difficulty in the way of 
naturalistic formulation. It is true, he says, that the 
antecedent conditions of the genesis of protoplasm, for 
instance, are unknown, but they may not remain un- 
known, and ‘those who would concentrate the 
mystery of existence on the pin-point of the genesis 
of protoplasm do violence alilke to philosophy and to 
religion.”’ Or again, in’ referenee to the naturalistic 
doctrine of the ego, that what we call mind is, from 
the restricted point of view of scientific psychology, 
the name we apply to a sequence of mental configura- 
tions, the author writes :—'‘ But—it can't be proved. 
Never mind that. Some day it may be proved. And 
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in any case to believe more than can be reduced to 
actual demonstration is not only a characteristic of 
human nature, but often one of the prime conditions 
of progress."’ [t is evident, then, that this arbiter fully 
appreciates the naturalistic universe of discourse, and 
has no timidity in wishing that its ideal of formula- 
tion may be realised. For in proportion to the 
realisation of the naturalistic aim, which is to formu- 
late our routine of experience in terms of the simplest 
possible idea] constructions, in proportion to its dis- 
closure of determinate evolution all along the line, in 
proportion to its elimination of “ purpose,”’ “* causal 
agency,’’ and ‘‘end’’ from its universe of discourse, 
it will become clear that this mode of interpretation, 
however necessury and valuable for scientific work- 
manship, is too partial and abstract to satisfy those 
who feel that the purpose of their life is the most 
intimate and fundamental reality of which they have 
any knowledge. In other words, it is the aim of 
Lloyd Morgan's eirenicon ‘‘ to show that a belief in 
purpose as the causal reality of which nature is the 
expression is not inconsistent with a full and whole- 
hearted acceptanee of the explanations of naturalism 
within their appropriate sphere.” 

This little book deals with big questions, and many 
who have pondered over them will be grateful to the 
author for the lucidity of his argument, which is an 
expression of his own clear vision, and is also perhaps 
partly due to the fact that the book took shape as 
the Lowell lectures for 1904. Many will be grateful, 
we believe, for more than the pleasure of reading a 
vivid and stimulating course of lectures, namely, for 
a liberation from the obsession of a mechanistic 
outlook. The author expounds the naturalistic scheme 
with great sympathy, while disclosing its implications 
and limitations, but he maintains convincingly that 
‘a complete and satisfactory interpretation of nature 
is, so far as it is attainable by man, partly scientific 
and partly metaphysical.’? We look, as it were, for 
a greatest common measure as well as a Jowest 
common denominator of the fractions of reality which 
make up our experience. We cannot remain satisfied 
with a description of the observed moves among the 
pieces on the chequered chess-board of experience; we 
cannot but ask ‘how there comes to be a game to 
be played, and when this is settled how, or by what 
unseen agency, castles and knights and pawns are 
moved, each with a distinctive path, across the 
board.’? But this is beyond science; it is the other 
side of the shield; and the problem is :—By what ideal 
construction, valid in reason and valid in life, can we 
supplement the partiality of the naturalistic outlook ? 
In a way of his own the poet feels that the whole 
universe ‘‘ trembles with song’; the artist in his 
outlook, certainly not the least sanc, has as little use 
for mechanistic categories as the mechanist has for 
wood-nymphs; the religious mood sces the iron chains 
of determinate evolution transmuted into golden 
chains which bind all things about the feet of God. 
But what more universa] outlook is there for plain 
men dwelling in tents? 

The answer given in this ecirenicon is simple in 
expression but far-reaching in ils outcome. [t is that 
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“ purpose is that of which all determinate sequence is | relation between Bodenkraft and the development of 


the phenomenal expression,’’ ‘‘ Naturalism proclaims 
that | am just a little bit of nature, differentiated from 
the rest, a minute cluster of phenomena in relation 
with the total remainder of phenomena, a tiny, if 
somewhat complex configuration under the influence 
of the major configuration of the universe.’’ But “1 
cannot do away with the conviction that there is 
something within me which unifies and relates and 
orders the configurations, something which is the 
source of my conception of causal agency. It is what 
I understand by purpose.” ... ‘ But why should I 
suppose that the causal agency which, as purpose, 
underlies my own private and peculiar configuration, 
is of a different order of being from that of which 
nature at large is a manifestation. Just in so far as 
I am one with nature, and therefore in physical re- 
lationship with other manifestations in terms of matter 
and energy, is the purpose of my being one with the 
purpose which underlies the manifestations of nature, 
and am 1 in spiritual relationship with a wider and 
richer purpose which is thus manifested.” 

We agree so heartily with this higher teleology that 
we have no criticism to offer. We doubt, however, 
whether it is necessary to deal so generously with the 
naturalistic interpretation in its mechanistic expression 
as the author has seen fit to do. It may be well 
methodologically to deal with it as an ideal, but we 
cannot help feeling that its realisation is very far from 
being within the sphere of practical politics. Our 
other difficulty is that we cannot think of the concept 
purpose except as related to personality, except as an 
attribute or aspect of a larger reality still, which 
thinkers of all ages have spoken of as ‘* Spirit.”’ 


Is 2 10 


TWO BOOKS ON THE SOIL. 


Bodenkunde. By E. Ramann. Second 
Pp. xiit+431. (Berlin: Springer, 1905.) 
Soils and Fertilisers. By Prof. H. Snyder. Second 
edition. Pp. x+2y4. (Easton, Pa. : The Chemical 

Publishing Co., 1905.) Price 1.50 dollars. 
De RAMANN’S treatise on soils, which has 
grown out of an earlier book on forest soils 
published in 1895, is of very different type and design 
from such books on the same subject as have appeared 
in English. In the first place, a considerable portion 
of the book is occupied with a somewhat generalised 
and academic consideration of the soil, its origin, its 
relation to climate and vegetation, its types, &c., 
in all of which the point of view of the geographer, 
the geologist, or the botanist is more to the fore 
than that of the farmer. Soils and their constituents 
and properties are classified and described as though 
they were a set of museum specimens, with little or 
no reference to their behaviour in the field. Indeed, 
the author has rather a passion fur classification, and 
the work contains too many generalisations and de- 
finitions of the following kind, which are accorded 
the dignity of large type. 
“* Bodenkrajft is the sum of all the chemical and 
physical properties of the soil. Fruchbarkeit is the 
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plants. Ertragsvermégen is the relation between 
Fruchbarkeit and climatic factors in their action upon 
plant colonies or single kinds of plants.”’ 


Such definitions sound well in lecture, and serve 
to fill the industrious listener’s notebook, but they 
do not help him much in the study of the real thing. 

Similarly, in those sections of the book dealing with 
the examination of soils, we get directions for the 
carrying out of this or that determination—chemical 
analysis, water capacity, specific heat, &¢.—but of 
the interpretation of the results we hear nothing at 
all. We are not, in fact, instructed how to add up 
that sum which is to indicate the fertility of the soil. 
But in its own special line Dr. Ramann’s book cannot 
fail to be useful to our worlsers at the scientific study 
of soils. It is particularly good in dealing with the 
part of the subject most neglected in Britain, the 
physical properties of soils, and the portion in which 
Dr. Ramann is perhaps specially interested—the study 
of forest soils—contains an excellent summary of work 
that is almost unknown here. Such matters as the 
growth of forest soils, the effect of the leafy covering 
on the chemical composition, the temperature and the 
water content of soils, are dealt with at length; as 
again in later chapters are the questions of zones 
and types of soil and their delimitation upon soil 
maps. As a book of reference to modern German 
research on the soil (French and English investigations 
are practically ignored) Dr. Ramann’s treatise will 
be of considerable service to the specialist; for the 
agricultural student or the farmer it will not serve. 

Prof. Snyder’s little book has been constructed out 
of a series of notes supplied to the students of his 
classes at the University of Minnesota, expanded 
somewhat and made more complete by the addition 
of descriptions of laboratory experiments upon soils 
and fertilisers. Essentially, however, the book still 
consists of notes which will serve to remind the 
student of the matter dealt with in the lectures; they 
lack both the filling in and the elucidation that comes 
from the lecturer himself. Too many things are 
mentioned and left without any adequate explanation, 
as though the author were afraid to pass them by 
wholly without notice, yet knew at once that he could 
not afford the time or space necessary to develop 
them properly. The result is a bool which fulfils its 
original purpose of lecture notes, but when taken by 
itself is dull and difficult to read, and, as we would 
contend, a mistake educationally. A text-book: should 
not be a miniature encyclopedia, and though the 
teacher is well advised in making occasional ex- 
cursions into higher work beyond the average reach 
of his students, it should be done by working out 
principles, and not by scrappy enumerations of more 
advanced investigations. 

But instead of criticising a book for what it is 
not, it is fairer to try and appreciate what it does 
accomplish. Prof. Snyder is a well known member 
of the band of American experiment station workers 
who have done so much to advance the application 
of science ta the everyday practical side of farming, 
and have succeeded in making the United States 
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farmer regard the investigator as his necessary helper 
in the conduct of his business. 

In matters connected with the physics of the soil 
and its bearing upon the operations of cultivation the 
American workers have accumulated much novel in- 
formation, and to this some of the chapters of Prof. 
Snyder’s book form a good introduction. The re- 
quirements of the crop are treated from a sound 
general standpoint which never forgets that water 
and air, soil texture, and cultivation are perhaps the 
prime factors in plant production. In this country 
students are a little too apt to fancy that farming 
begins and ends with the application of artificial 
manures; we can recommend this book to them for 
the truer point of view, even though the conditions 
which regulate our use of manures are not quite the 
same as in America. 


a 


RECENT ASPECTS OF ELEMENTARY 
GEOMETRY. 


The First Book of Geometry. By Grace Chisholm 
Young, Ph.D., and W. H. Young, M.A., Scalp: 
Pp. xvi+222. (London: J. M. Dent and Co., 
1905.) Price 1s. 6d. net. 

OF late years a very remarkable change has been 

made in the theory of elementary geometry, the 
general effect of which has been to make it more 
abstract, and to reduce a great deal of it to the 
application of logic without any appeal to intuition. 

It has been realised that geometry must be based on 

the assumption of certain undefinable entitics, of 

elementary relations between them, and a complete 
system of independent axioms. For the purposes of 
ordinary Euclidean geometry, it is probably the 
simplest way to assume the straight line as the one 
undefinable entity, and intersection as the elementary 
relation from which the notions of point and plane 
may be derived. What system of axioms we adopt 
will partly depend upon the nature of the geometry 
we study; for instance, the axioms which are 
necessary and sufficient for the purposes of projective 
geometry require supplementing when we discuss the 
theory of measurement. Ms 

It is the theory of measurement which presents the 
greatest difficulty at the present time. If we assume 
all the results of projective geometry, we may proceed 
as follows:—Taking any three points O, I, X ona 
line, we may associate them with the numbers (or 
indices) 0, 1, c (where o is the vague infinity of 

ordinary arithmetical algebra). We can then give a 

purely projective rule for finding a point on the line 

to be associated with any given rational number p/q; 

we thus get on the line a set of points corresponding 

to the whole field of rational numbers, and, more- 
over, the arrangement of the points corresponds to the 
arrangement of the numbers aceording to their 
magnitude; that is, if m=>n>p, the point N les on 
that segment MP which does not contain X. If we 
like, we can define the distance \B as being measured 
by b—a, where a, b are the indices of .\, B. This 
satisfies the relation AB+BC=AC, but equal seg- 
ments as thus defined are not intuitionally equal, 
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except when XN is ‘‘the’’ point at infinity on the 
line; and even then we cannot prove, but must assume 
the intuitional equality. Moreover, therc are points 
on the line which do not have rational indices, unless, 
in spite of common sense, we assume that the points 
on the line form a discrete aggregate. Now in 
arithmetic we have a perfect continuous aggregate, 
where cach irrational element separates all the rational 
ones into two complementary parts, respectively 
greater or les» than itself. If we assume that all the 
points in the line which have not rational indices 
behave in a similar way, we have a complete corre- 
spondence between the succession of points on a line 
and the elements of the arithmetical continuum. So 
far as appears at present, this is a pure assumption ; 
but if it is not made, anything like the ordinary 
theory of measurement seems to be impossible, for 
two distinct points ought to have a measurable dis- 
tance, and the measure must be a number; if the two 
distinct points cannot be associated with two distinct 
numbers, how is their distance to be defined as a 
measurable quantity? Other difficulties arise in con- 
nection with transfinite numbers and their represent- 
ation by point aggregates; but these are compara- 
tively unimportant, it it is remembered that the 
assumption of the correspondence of points on a line 
with the arithmetical continuum involves a similar 
correspondence between the arithmetical continuum 
and the points on any finite segment. 

It is very interesting to see how this recent theory 
has reacted on the question of teaching elementary 
eeometry. Instead of tending to make it more 
abstract and more logical, it has done exactly the 
reverse; and the reason for this is not difficult to find. 
The notions of geometry, so far as it is distinct from 
logic, are derived from concepts, and these, again, 
from experience. There must be an intuitional basis 
for geometry; and although, from a logical point of 
view, it is desirable, for any Species of 
geometry, to reduce its necessary assumptions to a 
minimum, progress in geometrical invention is to be 
expected from those who cultivate their powers of 
observation as well as their logical faculties. One 
result of recent research has been to explode, once 
for all, the pretence that the ‘‘ Elements ’’ of Euclid 
present geometry in its most logical form; on the 
other hand, to try to teach heginners the subject in 
what would now be considered the most rigorous 
way would be certain to end in failure. 

The book which has been written by Dr. and Mrs. 
Young illustrates very well what has just been said. 
Its main object is to awaken the pupil’s mind to the 
ideas by which we classify the properties of space; 
this is done by directions in paper-folding, in dis- 
section of areas, in the construction of solid models, 
and the like. At the same time, various theorems are 
stated and proved, so that the beginner may learn 
the difference between experimental and deductive 
geometry. As in the case of other text-books with a 
similar aim, the teacher will have to be careful to sce 
that his pupil distinguishes proofs from vertfications ; 
e.g., on p. 173 we have a proof that the angles of 
a triangle make up two right angles, while on p. 121 
we have a verification in a special case. 
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There is no doubt that the kind of first course 
laid out in this book is the right one from a psycho- 
logical point of view. A quite young pupil, actually 
carrying out its directions with the help of a sympa- 
thetic teacher, will obtain clear conceptions of 
geometrical facts in a way that is really interesting 
and iruittul. The apparatus required is of the 
simplest possible kind—paper, pins, a pencil, and a 
pair of scissors are all that are absolutely necessary, 
though a compass and a scale might be provided 
with advantage, cxcept at the beginning of the 
course. The attention given to solid figures is a 
feature which deserves commendation; and above al} 
there does not seem to be anything said that is likely 
to lead to misapprchensions, which have to be pain- 
fully corrected afterwards. 

There are a few points of detail which might be 
attended to in another edition. The letters in the 
diagrams are too small; the figure on p. 151 does 
not correspond to the text; on p. 35, ‘' This gives us 
another axiom’ is quite illogical; and there are 
some technical terms which might have been spared. 
It must be remembered, too, that this is not a book 
for a beginner to learn in the old-fashioned way; it 
is intended to make him experiment and think, and 
the guidance of the teacher is essential. Assuming 
this, the book ought to be very useful, and lead to 
good results, even in the case of pupils who have little 
faculty for demonstrative geometry. 


G. B. M. 


LEGIBILITY AND VISUAL ACUITY. 
Physiologie de la Lecture et de l’Ecriture. By Emile 
Javal. Pp. xv+296, (Paris: Félix Alcan, 1905.) 
Price 6 franes. 
HE title of this book, which is written by a dis- 
tinguished ophthalmologist, is somewhat mis- 
leading. One would naturally expect such a work 
to deal with the neuro-muscular mechanism, central 
and peripheral, of reading and writing. In reality, it 
treats almost exclusively of the legibility of printed 
and written matter, and the physiological processes 
are investigated only in so far as they throw light 
upon this aspect of the subject, and give indications 
for increased facility and rapidity in reading. 

In the first part of the book a brief historical account 
of epigraphy, writing, typography, stenography, 
musical notation, and writing in relief for the blind 
is given. Typography is illustrated by examples from 
Garamond (1540), adopted by Plantin, of Antwerp, 
and the two Elzeviers, of Leyden and Amsterdam re- 
spectively, from very elegant designs by Jaugeon 
(1704), and from the Imprimerie Impériale (Didot, 
11) and the Imprimerie Nationale (Marcellin 
Legrand, 1847). Theoretical considerations of visual 
acuity, treated in the second part, show that the 
visibility of a letter increases indefinitely with the 
illumination, whereas its legibility depends upon the 
neuro-epithelial mosaic of the retina, and is therefore 
independent of i]umination above a certain minimum, 
Investigation of the mechanism of reading «a line of 
print has shown that the eyes move in a series of 
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jerks, in each of which a group of about ten letters 
is appreciated, the grouping being independent of the 
distance of the book from the eyes so long as this 
is consistent with legibility. Bar reading gives some 
indication of the relative part played by the two eyes 
when binocular vision is present. The difference of 
accommodation in different parts of a line when the 
book is held close to the eyes, as in myopia, is very 
appreciable, and must be taken into account in treat- 
ment; thus in a myope of 15 dioptres a line of 10 
centimetres involves a difference of accommodation of 
about 7 dioptres. The characteristic features of letters 
are for the most part in the upper portion, so that 
attention is specially directed here; consequently it is 


easy to read with the lower halves of the letters 
covered, whilst the reverse occasions considerable 
difficulty. These considerations indicate some im- 


provements in typography. They have been carried 
out in some designs prepared for the author by M. Ch. 
Dreyfuss. It will be admitted that the result is 
successful a» regards legibility and rapidity of read- 
ing, though at no small cost to the artistic sense. 
M. Javal points out that nearly all the improvements 
are to be seen in the well known enamelled-iron 
advertisement of Willing; indeed, English printing as 
a whole compares favourably in his estimation with 
that of other countries. 

The terrible misfortune of blindness overtook the 
author a few years ago, so that it is not surprising 
that he has given much attention to Braille type. 
Even those born blind rarely attain to a rate of 100 
words a minute in reading, or 10 in writing. It is 
surprising to find that the tactile acuity of the blind 
is actually less than that of normal people; the read- 
ing finger tires rapidly, and though the acuity of 
other fingers is greater, they are comparatively useless 
for reading. The author gives valuable suggestions 
for improving and simplifying Braille type, as well 
as general instructions as to the hygiene of vision 
and of writing. J. Herpert Parsons. 


OUR BOOK SHELF. 
Exercises in Quantitative Chemistry. By Harmon 
Northrop Morse. Pp. xx+356. (Boston and 


London: Ginn and Co., 1905.) Price $s. 6d. 


THE time when the sole desideratum in the training 
of the chemical student was the acquirement of 
greater or less proficiency in the processes of analytical 
chemistry has, happily, gone by. Courses of experi- 
mental work arranged with the view of familiarising 
him with the most important general reactions, the 
preparation of typical organic compounds, and the 
methods peculiar to physical chemistry are now recog- 
nised as the essentials of chemical training. The 
work under review has been written from this stand- 
point, and males no attempt to present a course of 
work for the training of expert analysts. 

Although much diversity of opinion must necessarily 
attach to the problem of the choice of an ideal course 
of exercises, the unbiased critic can have but little 
fault to find with the author’s selection. At first 
sight the heterogeneous character of the sixty-four 
exercises creates an impression of a lack of systematic 
arrangement, but this is more apparent than real. 
The first eight chapters deal with the balance, the 
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barometer and thermometer, the calibration of 
apparatus for the measurement of liquids and gases, 
the preparation of standard solutions, the determin- 
ation of specific gravity and molecular weights, and 


with the purification of substances. Analytical 
exercises involving gravimetric and volumetric 
measurements and the manipulation of gases are 


contained in the succeeding twelve chapters, the selec- 
tion being such that the student acquires familiarity 
with a large number of different kinds of operations. 
Chapters dealing with the electrolytic determination 
of metals, the analysis of butter, and electrical heating 
appliances for laboratory use complete the worl. 
Much care has evidently been devoted to the text. 
The remarks on p. 167 in reference to Victor Meyer’s 
yapour-density method are, however, quite unintelli- 
gible, and in the methods of butter analysis described 
no mention is made of the standardised apparatus and 
method of working which has been adopted in this 
country for the determination of the volatile acids. 
These, however, are blemishes of small import, and 
the book represents an addition to laboratory litera- 
ture to which attention may be directed with con- 
fidence. 1Blg WL JO; 


Handbook of Physiology for Students and Prac- 
titioners of Medicine. By Dr. Austin Flint. Pp. 
xxvit877 and xvi plates. (London: Macmillan 
and Commlbtde, 1905.) Prices2is) net. 

TneERE are reasons for congratulating the author of 
this book upon its appearance, and not the least of 
them is the cheery optimism everywhere displayed. 
The growth that has taken place in the subject in 
the course of the last half-century is no more remark- 
able than the courage with which this writer, at the 
end of that time, turns round to attempt its deserip- 
tion. To old friends of his handbook this gallant 
effort must afford great pleasure. It is doubtful, 
however, whether, outside this circle, much influence 
can be anticipated for this volume, since it has many 
competitors appealing more directly to the market of 
the present time. 

“It is the outcome of a desire to connect pure 
physiology with the physiology specially useful to 
physicians.” Let it be said that there is but one 
physiology. The physiology, which is of use to 
medicine, is not an applied science with a wealth of 
knowledge accumulated in its special interest; it is 
the essence of the pure science of physiology. There 
are also anatomy and histology. It is useless to 
claim credit from an attempt to provide a judicious 
blend of these separated subjects, since they are now 
more conveniently, and usually, studied separately. 
In this case, also, the standard of the extraneous 
matter is such as in no way to raise the standard of 
the general contents of the book. 

As to the treatment of the more legitimately in- 
cluded contents, much can be said briefly. 

The additions which have been made to knowledge 
in the last twenty years have made their bow to the 
author of this book, and have had the honour of an in- 
troduction. The names on their visiting cards have 
been forgotten ; their inventions have been expressed at 
such hurried interviews as frequently to have escaped 
comprehension. The fact that they have called in 
such numbers has, however, made an impression, of 
which this new edition forms the record. The addi- 
tions of recent years are, however, of such importance 
that nothing short of a complete—even if concise 
consideration of their nature will suffice. The kindly 
sketched shadows, which here vaguely occupy the 
space that ascertained facts should definitely fill, 
render it impossible to recommend this book for 
gencral reading. Ve Sa SE CBOs nin. 
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Ponrose’s Pictorial .lnnual. Vol. xi. The Process 
Year Book for 1905-6. Edited by William Gamble. 
Pp. xvit+168. (London: A. W. Penrose and Co., 
WWikel., ute vey) 

Last year, in bringing to the notice of our readers 
this annual illustrated review of the graphic arts, we 
suggested that the standard of the volume in every 
respect was so high that it would be exceedingly difii- 
cult to eclipse it in the future. We werc, however, 
wrong in our surmise, for the present volume sur- 
passes those that have preceded it and illustrates the 
high state of efficiency of processes in use at the pre- 
sent time. 

In the production of such a volume the task of the 
editor was no light one, but with his large acquaint- 
ance with all process methods he has given us an excel- 
lent survey of the latest achievements in process work. 
.\s in previous issues, we have a number of most in- 
teresting articles on various methods of procedure and 
allied subjects, and mingled with them is a host of 
first-class illustrations indicating the type and quality 
of work that can be accomplished by the various pro- 
cesses now available. To mention a few of the host of 
illustrations, attention may be directed to the frontis- 
piece, a specimen of power-press printed copper etch- 
ing by Bruckmann, of Munich, examples of work 
with the metzograph screen, the new four-colour pro- 
cess of Mr. C. G. Zander, and the spray-relief process 
of the aérograph which illuminates the front of the 
cover of the volume. The reader must, however, refer, 
to the bool: itself if he wishes to revel in high-class 
illustrations, for no object would be gained in referring 
any more here to the numerous pictures. 

in concluding, one cannot but congratulate all those 
concerned in the production of this really beautiful 
volume. The book should not only be in the hands of 
all process workers, but in the possession of photo- 
graphers and others interested in book illustration. 


Philips’ Large Planisphere. Designed by H. Gewecke. 
(London: G. Philip and Son, Ltd.) Price 6s. 


Most students of the aspects of the heavens are 
familiar with the small circular planisphere having 
a revolving disc which can be adjusted to show the 
stars visible at any time of the year. The new plani- 
sphere now available is constructed upon the same 
plan as the earlier one, but its diameter is about twenty 
inches, and some changes have been made with the 
view of adding to its usefulness. The horizon can be 
taken off so that the whole of the chart can be seen 
if desired. A graduated strip is arranged across the 
chart, and by means of it the position of an object 
can be found when the right ascension and declina- 
tion are known. The scale of right ascension on the 
outer edge of the circular chart is in degrees, but it 
would have been more conveniently expressed in hours 
and minutes in the usual way 

The chart shows all the stars visible to the naked 
eye from the north cclestial pole to 33° south of the 
celestial equator. The distortion is very great in 
some parts, and it is difficult to identify a few of the 
groups on this account and because the spots repre- 
senting bright stars are so large. Fourth magnitude 
stars are represented by rings. and the effect is very 
unsatisfactory. A chart of this kind should aim at 
conveying a more or less faithful impression of the 
appearance of the stellar sky, but these white rings on 
a blue ground spoil the picture and ought not to have 
been introduced. Though the chart is said to have 
been ‘‘ designed both for beginners and advanced 
students of astronomy,’’ we are afraid that beginners 


would find it very confusing, and that working 
observers of the heavens would derive little real 


assistance from it. 
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Lehrbuch der Meteorolugic. Second edition, By Prof. 
Julius Wann. Pp. 642. (Leipzig: Herm. Tauch- 
nity, 1905.) Price 24 marks. 

In the year 1goi the author of this volume published 
the first edition, und on its appearance it was uni- 
versally announced as the ** classic ’? of metevrological 
literature. Vhe work itself was a veritable mine of 
information, and the host of reference to original 
sources made it an absolute necessity for anyone deal- 
ing with this science to have it in his possession. 

We have now before us a second edition. In this 
the author has made considerable alteration. In the 
first place, the size of the volume, as regards amount 
of matter it contains, has been very much reduced, a 
host of original references have been dispensed with, 
and the subject is dealt with in a more brief form. So 
rapid has been the progress of meteorological science, 
and so many have been the changes in ideas on numer- 
ous fundamental issues, that in many places this 
matter has had to be completely overhauled. Thus, to 
take one instance, namely, the investigation of the 
upper air by means of kites, balloons, and ballons- 
sondes, new light has been thrown on the movements 
of atmospheric currents, and innumerable data col- 
lected relating to temperature, pressure, and other 
elements in the higher strata. 

The above is one of many cases where reconstruc- 
tion has been rigorously carried out. Further, the in- 
sertion of all this, the latest, material has necessitated 
a great number of new references, so that the pre- 
sent volume with regard to these may be considered 
as a supplement to the first. 

Several new and useful tables have been inserted in 
an appendix, one of these being a table of mean 
monthly and annual temperatures of 143 places in 
dilferent parts of the world. 

In the text are cighty-nine figures, nine autotype 
plates, and fourteen charts. The get-up of the book 
is of the same high standard of order as that of the 
first edition, the paper and printing being all that 
could be desired. 

The volume should be in the hands of everyone who 
is in any way interested in meteorology, and is another 
very valuable addition to our meteorological literature 
by the master of the subject. 


ve 


G. 


Reeve 


The Uses of British Plants. By Rev. Prof. 
Henslow. Pp. vi+18y. (London: Lovell 
aiiduGonmitdeslOOs5 me ltice AS modmnet. 

Anour forty years ago a book was published on the 

“Useful Plants of Great Britain,”? written by C. P. 


Johnson and illustrated by J. E. Sowerby. Judging 
from the few copics one meets with, there has 


not been in the past much demand for information | 
of this nature, but there is some indication of in- |} 
creased interest being taken in economic botany. 
The arrangement adopted by Prof. Henslow, in which 
he follows the nomenclature and order laid down in 
Bentham’s ‘' British Flora,’’ accompanied, too, by the 
same set of illustrations, makes this practically a 
companion volume. Owing to the cost of production 
or the discovery of better substitutes, several plants 
once grown in the British Isles for their products 
have gone out of cultivation; the dyes produced by 
Rhamnus, Genista, and Rubia have been superseded 
by aniline dyes, and very few woad mills remain; one 
of those still existing was described in Narure, 
November 12, 1896; nettle-cloth is not likely to be 
revived unless the term is applied to the material 
produced from rhea or the Nilgherry nettle, two 
exotic Urticacezr. Such productions, and the cultiva- 
tion of certain plants formerly reputed to be effica- 
cious, are mainly interesting on account of their , 
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historical association, and with these the author deals 
sufficiently fully; also he has given a good deal of 
space to the derivations of the Latin names. On the 
other hand, he might have enlarged with advantage 
in the case of those plants which are still cultivated 
or which are closely allred to plants of economic value. 
The book is restricted to flowering plants. 


LEVEES TO TE EDITOR 


[The Edttor does not hold himself responsible for opinions 
expressed by his correspondents, Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any othcr part of NaTuRE. 
No notice is taken of anonymous communications.) 


Cheirality of Form of Crystals of Epsom Salt. 


In studying the optical behaviour of the optically active 
biaxial crystals of zinc sulphate (ZnSO,7H,O) and Epsom 
sale (MgSO,7H,O), I found that the rotation (which, the 
crystal being trimetric, is the same for each optic axis) 
wits to the left in all the thirteen crystals that 1 prepared. 
i then turned my attention to the crystalline form, which 
affords a more rapid means of determination of the 
cheirality, and is, moreover, applicable to small crystals. 
In the case of Epsom salt, twenty-two crystals were ex- 
amined; sixteen of them were found to be positive, six 
doubtful, while not one was found to be negative. The 
crystal accepted as positive is that of which a diagram is 
given in Watt's ‘ Dictionary of Chemistry ’’ (vol. ii, 
p. 150, diag. 282, 1883). In examining the form, the 
smallest of the faces +P/2 and —P/2 was looked for, 
and then considered as belonging to the set of small faces, 
even if, as occasionally happened, others of the same set 
were large. The cheirality of form of zinc sulphate 
crystals is not marked enough to permit of any certainty 
of identification. The reason for this constant selection 
by the substance of a particular one of the two possible 
forms is perhaps that the crystallisation may have been 
occasioned by particles of organic dust that are themselves 
cheiral, H. C. Pock incton. 


Deposits on Telephone Wires. 


At East London, in the Cape Colony, one of the in- 
habitants recently complained that two telephone wires 
passing over his roof, an iron one, were seriously injuring 
it, and asked that they might be removed at once, and 
the building re-roofed at the cost of the Government. In 
support of his statements he referred to some lines of a 
whitish colour on the roof immediately under the wires. 
Many theories were advanced, one being that the moist 
sea air laden with salt had condensed on the wires, and 
that when the moisture had evaporated the salt had been 
shaken loose by the vibration and fallen on the roof, form- 
ing in time the lines referred to. The officials on the spot 
stated that they could taste the salt; but on some of the de- 
posit being removed from the roof the iron was found to 
be quite intact. On the powder being analysed not a 
trace of salt or of any chloride, soluble or insoluble, could 
be found, and the result of the analysis showed the deposit 
to be nothing but silica, with very faint traces of iron and 
lime. The sand, a fine powder, must have been blown on 
to the wires when they were damp, and on evaporation of 
the moisture taking place have fallen on the roof owing 
to the vibration of the wires. 

A SUBSCRIBER. 


Sounding Stones. 


Apropos of Mr. Tingle’s letter of last week, it may be 
of interest to note that fairly good specimens of ‘‘ sounding 
stones’ occur at Corick, on the borders of the barony 
of Erris, co. Mayo. The bridge at this village is known 
as the *' musical bridge,’’ from the fact that stones which 
form the coping of the parapet give out a musical note 
when struck with a piece of seone or metal. 

T. Ditton. 

Ballina, co. Mayo, January $. 
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MORE ABOUT JAPAN. 

“THE interest that has been awakened in Japan 

through her wonderful exploits in the war 
against Russia makes a book on her systems of 
fighting—both ancient and modern—particularly 
welcome when military experts are still marvelling at 
the perfection of her organisation in war time, bring- 
ing as it has done the success which follows as the 
natural result of attention to the smallest details. 

In ‘‘ The Fighting Man of Japan’’*? we have a 
very interesting little book by Mr. F. J. Norman, who 
is éminently fitted to discourse on the ‘‘ Exercises and 
Training of the Samurai,”’ having passed many years 
in Japan as instructor to some of the military and 
civilian colleges. As the author claims the indulgence 
of his readers in his preface, it is perhaps hardly fair 
to notice the grammatical errors that occur here and 
there, and after all they do not alter the interest of 
the book; but it would have been advisable to omit 
the blatant advertisements of a cer- 
tain jujitsu school both at the be- 
ginning and end of the book, for the 
especial benefit of which the author 
confesses to have written his work. 

The book is divided into four 
chapters, each of which deals with 
a separate subject. The first gives 
a rapid sketch of Japanese military 
history dating from 1543, which is 
as far back as our European know- 
ledge of it extends, and incidentally 
giving a description of the spirit 
which animated the ‘‘ Samurai” of 
old--and a very different one, it 
would appear from Mr. Norman’s 
account, from that which guided our 
knights and crusaders; but East is 
East and West is West, and how- 
ever much the Orientals assimilate 
our ideas of civilisation and educa- 
tion, the spirit will remain un- 
altered; their ideals and ours will for 
ever be as far distant as the poles. 
One example of this is enough :— 
““The bushi (or warrior)... held 
to the maxim that ‘ all is fair in love 
and war,’ and scrupled not to resort 
to devices of the most dishonourable 
kind in order to gain a desired 
object ’?; and in the case of a hand- 
to-hand fight, were his opponent to 
fall or lose his sword this was re- 
garded as the best possible occasion 
for hacking at him while he was 
down and unable to defend himself. 

Mr. Norman considers the Dutch to have been the 
first to attempt to train a Japanese naval force, 
although he allows that the Portuguese and Spanish 
friars of the sixteenth century must be credited as the 
first instructors of the ‘‘ Far Easterners’ in the art 
of shipbuilding and the science of navigation. It is a 
remarkable fact not generally known that in the 
fifteenth and sixteenth centuries many modes of self- 
defence were practised by the Dutch that were almost 
identical with those used by the Japanese in the art 
of jujitsu. The question is, Did the Dutch take their 
ideas to Japan, or were they taught by the Japanese? 
A very interesting bool illustrating many modes of 
self-defence that are the same as those used to-day 
by the Japanese was written early in the sixteenth 
century by one Nicolas Petter. 


1‘ The Fighting Man of Japan.” By F. J. Norman. (The Tra ning 
and Exercises of the Samurai.) Pp. xii+79. (Londen: Archibald Constable 
and Co., Ltd., 1905.) Price 2s. 6d. 
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Speaking of the Portuguese and Spanish friars, the 
name of St. Francis Navier stands out above all others 
on account of his wide personal influence among the 
Japanese, and this clever Jesuit made more converts 
to the Roman faith than have ever becn made since 
by the missionaries of any other creed. That he loved 
the Japanese is proved by his writing to France early 
in the sixteenth century :—‘t These people (meaning 
the Japanese) are the delight of my soul.’’ Unfor- 
tunately, his good influence was entirely destroved by 
the arrival of European traders who exploited the un- 
suspecting Orientals in such an unprincipled way that 
they rose en masse and massacred almost every one ot 
the foretgners, and after this regarded them with such 
distrust and detestation that it was many years before 
they could regain any foothold in the country. 

An interesting chapter is that on the education of 
the naval and military officers, showing what a very 
fine sieve has to be passed through before the aspir- 


From ‘‘ The Fighting Man of Japan.” 


ants are thought capable and worthy of defending 
their country either as sailors or soldiers. The system 
of the fine steve is of course applied to the officers 
only in each service; the rank and file receive a sound 
practical training, but ‘‘ little or no attention is paid 
by the officers to the teaching of parade and show 
movements to their men. . . . Women not occupying 
the position in Japanese Society they do in the West, 
little or no pains are taken by the military authorities 
of the Mikado to cater for their amusement, and the 
result is one never sces any ‘ Agricultural Hall tom- 
foolery ’ in Japan.”’ 

The chapter on ‘ Kenjutsu ’’ deals with the affec- 
tion the Japanese have always felt for the sword, and 
the great cleverness they exhibit when using it in a 
hand-to-hand fight. This cleverness would appear to 
be the result of much practice in ‘‘ kenjutsu,’’ for 
which a ‘ shinai,’’ or practice sword, is used, made 
from four strips of hamboo bound together at the 
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handle with a strong leather covering. One illustra- 
tion here reproduced represents a corps a corps a la 
Japonaise, and, judging from the photograph, it is 
allowable to combine a trip with a hit, as one fencer 
is trying to knock his opponent over with a hit at 
the neck, at the same time taking his leg from under 
him with a sort of jujitsu trip. 

The jast chapter describes the sum6 or wrestling 
of the Japanesc—to many a most repulsive spectacle 
on account of the enormously fat bodies of the par- 
ticular class of men who follow this profession; but 
a fight between two expert sumétori is for the 
Japanese an event of almost national importance, and 


they flock in thousands to the huge amphitheatre in . 


the centre of which the tussle takes place. The second 
illustration shows two combatants in a crouching 
position waiting for a chance to spring at each other. 

The last few pages of the book are devoted to 
jujitsu, but as nothing new is said on this subject 
and the photographs are very poor there is no need 
to entcr into detailed description. For the rest, a 


Bes 5G oe 

Fic. 2.—Tachi-ai, or watching for an opening. From *! The Fighting Man of Japan.” Besides this idea Prof. Brown’s re 
search rests upon two clear and 

solid supports. First is the use of rectangular 


very pleasant hour may be spent over the perusal of 
this interesting little book. 1B. AN 


THE MOTION OF THE MOON} 
yeas -IRDUA AD ASTRA should be the motto for 
a cultivator of the Junar theory. There is no 
austerer_ road to prove oneself a man of mettle. 
Incredibile studium atque indefessus labor was Euler’s 
summary upon it, and improvement of method since 
Euler’s time has diminished neither stadium nor 
labor. The work now brought to completion has 
occupied Prof. Brown (and a computer) since 1895, 
almost to the exclusion of other researches, and for 
some years before that he was busied with developing 
its methods. Moreover, the present stage is only a 

level whence he can take breath io proceed. 

It is a fact to remember in mathematical astronomy 
that problems mathematically identical are often 
astronomically opposite as the poles. The theory of 
the moon from a geometer's point of view is simply 
the theory of one of the planets. It is the special 
values of the constants alone which distinguishes the 

1 ** Theory of the Motion of the Moon.” Ry lrnest W. Brown, F.R.S. 
In the Memoirs of the Royal Astronomical Souiety, vols. liii., liv., lvii. 
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| case. The astronomer scels a correct ephemeris, but a 
mathematical instinct seeks to solve the question as 
a case of the problem of three bodies, and Delaunay’s 
two enormons volumes will show what labours may 
be undertaken to obtain full literal development of 
the moon’s coordinates which shall be approximate 
enough to meet the needs of the obscrver. Unfor- 
tunately the expressions when obtained are in many 
cases so imperfectly convergent that they give neither 
a solution of the three-bodies-problem nor do they 
surpass the observations in precision, as calculation 
should. Jt scems that unless some wholly new 
device is found we must be content to separate the 
problem into two parts, leaving literal developments 
for special mathematical researches throwing light 
upon the problem of three bodies, such as G. WW. 
Hill's investigations of periodic moons of different 
mean motions, and making the developments essen- 
tially numerical when they are designed to form the 
basis for tables, although by so doing the former 
part loses all observational interest and the latter 


nearly all that is mathematical. Prof. 
Brown’s theory is neither wholly 
numerical like that of Hansen nor 


wholly literal like that of Delaunay. 
The mean miotion alone is treated as 
numerical, the other constants as eccen- 
tricities and inclination appearing in 
literal form. This was a plan Adams 
always urged, and from time to time he 
made considerable studies to give effect 
to it. When there otherwise remain four 
parameters according to powers of which 
each coefficient must converge, it is 
clearly an immense gain io omit a fifth 
when that fifth is answerable for all the 
worst cases of slow convergence; and 
while the mean motion may be con- 
sidered known, it is hardly the case with 
the other constants, the lunar eccen- 
tricity, for example, and the ratio of the 
mean distances of the sun and moon 
being uncertain within the limits over 
which debate ranges, so that it is 
essential that the calculator should not 
be tied to a single set of elements at the 
outset. 


moving axes of reference, which he points out— 


and otherwise it seems to have passed from 
memory—was developed by Euler. But perhaps 
as much as anything his success is due to the 


brilliant transformation of the equations of motion 
given by G. W. Hill. It detracts not the least from 
Prof. Brown's achievement that his main ideas 
and methods are derived from earlier masters. The 
tools were ready to hand for one who had the learn- 
ing and judgment to use them. Anyone who has 
faced a similar task knows that there remain 
abundant calls for resource and invention, as well as 
for comprehensive patience, in fitting given plans 
together and working them out abreast in every 
remote ramification of a subject, without fidgeting 
about “ originality.” 

The work is not yet at a stage to put to proof by 
calculation of. an ephemeris, which indeed would 
need the calenlation of lunar places for a great many 
years backwards and forwards to prove that it is 
superior to Hansen, cr to Hansen plus Newcomb. 
But even now it is almost certain that it will be so. 
First its methods are more intelligible and above 
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board than those of Hansen, and so there is a better 
chance of correcting the errors, which no mortal can 
altogether escape. Next the constants are not stereo- 
typed, and if it is necessary to change them the effect 
can be made visible; and for a searching piece of 
evidence, Prof. Brown has shown already that his 
calculations remove the last shred of disagreement 
between the calculated and observed motions of the 
moon's apse. Finally, in a recent analysis of the 
Greenwich observations back to 1750, Mr. P. H. 
Cowell has given a most striking verification of all 
Prof. Brown's coefficients. 

When Prof. Brown constructs his tables there is 
an error Hansen fell into which he may be trusted 
to avoid. In order to improve the agreement with 
observation, Hansen introduced a certain empirical 
element. An empirical correction is better than 
nothing, but it cannot be too clearly recognised that 
until it is furnished with a theoretical basis it is 
no more than a mathematical memoria technica. 
Certainly its place is not in a set of tables, the sole 
function of which is to expose correctly and fully 
the consequences of a clear theory and definite 
elements, with the view of testing the one and amend- 
ing the others. IR Ng Sh 


CHE TGONGROL OF MEHDNGAS SURPEY OF 
THE METROPOLIS. 
ie notification of the metropolitan gas referees 
just issued differs in several respects from that 
for the preceding year, a change necessitated by the 
provisions of the London Gas Act, 1905. For some 
years past the London gas companies have been ask- 
ing for the revision of their Acts, with reference more 
especially to the system of testing to which their gas 
is subjected. In the early days of gas supply, when 
there was free competition and the consumer had the 
choice of more than one company, no testing was re- 
garded as necessary, but when, owing to the amalga- 
mation and consolidation of the gas companies, the 
supply became a monopoly, a system of testing the 
purity and illuminating power of the gas was insti- 
tuted. The whole of the arrangements for testing 
London gas, with the exception of one or two points 
specially laid down in some of the Acts, are left to 
the discretion of the gas referees, originally appointed 
under the City of London Gas Act, 1868. It was 
alleged by the companies that the requirements of the 
referees were too stringent and out of touch with the 
modern developments of gas manufacture. In 
January, 1904, a departmental committee of the 
Board of Trade was appointed to inquire and report 
as to the whole system of gas-testing in the metropolis. 
At the inquiry the committee heard evidence from the 
gas referees, and from representatives of the London 
County Council, the Corporation of London, and each 
of the three gas companies concerned. It is note- 
worthy that no actual consumer was heard, although 
on one of the most important points dealt with by 
the committee, the question of sulphur impurity, the 
committee in its report says, ‘‘ It does not appear that 
any complaints are made by the inhabitants of other 
districts on the ground that the gas thus unpurified 
causes injury to health or is more destructive to 
articles such as leather, &c., than it is supposed to be 
in London.” 

The report of the committee was almost wholly 
favourable to the companies. The mode of testing 
for sulphuretted hydrogen is to be relaxed, a test last- 
ing three minutes being substituted for one spread over 
15 hours, and all sulphur compounds other than sul- 
phuretted hydrogen may be, and henceforth will be, 
Icft in the gas. The evidence of the companies as to 
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the amount of sulphur impurity under the new condi- 
tions was to the effect that an average of 35 grains 
per 100 c.ft. or under might be expected, with the possi- 
bility of an occasional rise to 4o, the maximum under 
the Acts just repealed being 17 grains in summer and 
22 grains in winter. The figures for the amount of 
sulphur present in the gas supplied by the South 
Metropolitan Company during December last throw 
a1 instructive light on the value of this evidence, the 
weekly average increasing from 40.5 to 44-6 grains 
per 100 ¢.ft. with a single maximum of 61.3. On one 
oceasion the Commercial Gas Company surpassed 
even this figure with a maximum of 70.2. I{t is clear, 
therefore, that the gas now to be supplied to London 
may contain about double the amount of sulphur 
contemplated by the departmental committee, and 
this is of interest in view of the fact that a Bill is now 
before Parliament promulgated by various provincial 
ga» companies asking to be placed in the same posi- 
tion as the London companies as regards the removal 
of sulphur restrictions. 

In one point the report of the departmental com- 
mittee was favourable to the consumer. It recom- 
mended that the standard burner for testing the illu- 
minating power of all qualities of gas should be the 
burner at present in use, the Sugg’s London Argand 
No. 1, the gas to be burnt at the rate of five feet per 
hour. The gas referees in their present notification 
disregard this recommendation, and prescribe a 
burner devised by the engineer to the South Metro- 
politan Gas Company. The practical effect of this will 
be to increase the nominal illuminating power of the 
gas supplied by those companies having a 14-candle 
standard. It will be seen, therefore, that the new con- 
ditions are wholly favourable to the companies. 

There remains one new point in the gas referees’ 
notification, the prescription of a method of determin- 
ing the calorific power of gas. The calorimeter, 
which has been devised by Mr. C. V. Boys, appears 
to be a distinct advance over its predecessors of the 
same type, and when it is installed in the testing sta- 
tions systematic measurements of the calorific power 
ef London gas will, for the first time, be on record, 
and will be available for the next battle on the gas 
question, calorific power v. illuminating power. 


PROB Cay) JOLY, Fs 


>HE lamentable death of Prof. C. J. Joly at the 
early age of forty-one closes a career which was 
likely to influence favourably the mathematical side 
of astronomy. But his tenancy of the post of Royal 
Astronomer of Ireland and Andrews Professor in the 
University of Dublin was, alas! too short for him to 
make his individuality felt in the science with which 
he was connected by his occupancy of the chair, that 
has of late been held by Sir Robert Ball and Dr. 
Arthur Rambaut. The traditions of the office, and it 
may be the interrupted work of these astronomers, 
would naturally compel him for a time to follow cer- 
tain definite lines which the previous occupants of the 
chair had approved. But his work in the department 
of pure and applied mathematics was of a high order 
and affords abundant evidence of originality and 
capacity. 

From the time that Prof. Joly entered Trinity Col- 
lege, Dublin, his academie career was marked by his 
devotion to natural science, and mathematical scholar- 
ships and studentships were the natural preliminaries 
that led to a later fellowship. In this position he dis- 
tinguished himself as a successful teacher of advanced 
science, but in 1897, when Dr. Arthur Rambaut was 
appointed to the office of Radcliffe observer, Dr. Joly 
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succeeded to the chair of astronomy, and his lectures 
and teaching were necessarily more limited. 

Prof Joly will be best remembered by his loyalty to 
the memory of Sir William Hamilton, of whose 
** Manual of Quaternions ’’ he prepared a new edition. 
He endeavoured to promote the study of this branch 
of mathematics in various ways, by his original 
writings, in which he sought to bring projective 
geometry within this special method of treatment, 
and by the support he gave to the International 
Association for Promoting the Study of Quaternions 
and Allied Systems of Mathematics. We are also 
indebted to him for the third edition of Preston’s 
“Theory of Light,”) while many papers in the 
Transactions of the Royal Irish Academy testify to 
his industry and power. 

Prof. Joly was elected a Fellow of the Royal Society 
in 1904; he acted as secretary to the Royal Irish 


Academy from 1902, and was a member of many 
learned societies. He was a delightful companion, 


with a memory well stored with anecdotes of Hamil- 
ton, of Airy, of Robinson, and many another worthy; 
as a teacher he had the power of interesting his 
class and awakening their energies, and all too soon 
he is removed from a cirele which he loved, and a 


society that his abilities adorned. Wie IB IP, 
NOTES, 
Sik Mocunrsiuart FE. Grant-Dtrr, G.C.S.1., F.R.S., 


who died in London on Thursday, January 11, at seventy- 
six years of age, will long be remembervd by his ‘* Notes 
from a Diary '’—a series of fourteen volumes full of chatty 
reminiscences extending from January, 1851, to January, 
igor. Many distinguished men of science, both at home 
and abroad, were met by the author during this period of 
fifty years, and in each of the volumes of his diary are 
preserved interesting anecdotes and pithy remarks made by 
his acquaintances in the scientific world. Sir Mountstuart 
was fond of natural history, and particularly of botany, 
to which he devoted much attention. The 117th volume 
of the Botanical Magazine was dedicated to him by Sir 
Joseph Hooker ‘‘as a slight acknowledgment of the valu- 
able services which you rendered to botany and horticulture 
when Under-Secretary of State, first for India and then 
for the Colonies, and lately when Governor of the Madras 
Presidency." He was president of the Royal Geographical 
Society from 1889 to 1893, and a member of the Senate 
of the University of London in rSon. By his spirit of 
investigation and sympathetic interest in scientific work— 
attributes not possessed by many statesmen—Sir Mount- 
stuart secured the kindly feelings of all who are concerned 
with the study of nature. 


WE regret to see the announcement that Dr. If. Me Ihe 
Sprengel, F.R.S., the inventor of the mercury air-pump 
which bears his name, died on Sunday, at seventy-two 
vears of age ; 


A MEMORIAL to the late Dr. George Salmon, F.R.S., 


Provost of Trinity College, Dublin, was unveiled on 
Friday, January 5, in the national cathedral of St. 


Patrick's, with which Dr. Salmon was officially associated 
during the best years of his life. .\n account of the cere- 
mony appeared in the Neasington Express of January 5, 
from which we learn that the memorial consists of two 
windows in St. Peter's Chapel, the work of Mr. C. E. 
Kempe, depicting scenes in the career of St. Peter, and a 
medallion of Dr. Salmon, by Mr. A, Bruce-Joy, with a 
Latin inscription of which the following is a translation :— 
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“That the name of George Salmon may abide in the 
memory of mankind this monument has been erected by his 
faithful friends and grateful pupils. Fellow of Trinity 
College, Dublin—afterwards Regius Professor of Divinity, 
and finally Provost, he was for thirty-three years Chancellor 
of this Cathedral Church. A mathematician both adroit 
and powerful; he probed with keen insight the beginnings 
of Christian history, and specially the origin of the New 
Testument Books; as teacher and councillor he was un- 
wearied in the service of the Irish Church.  Shrewd, 
courteous, serious, kindly. He was born in 1819, and died 
in 1g04. The fear of the Lord is the distinction of wisdom, 
and before honour is humility.” 


-\ ciet of 10001. has been received by the Royal Botanic 
Society from a felfow of the society, Dr. Robert Barnes. 


Tue widow and children of the late Dr. von Siegle, of 
Stuttgart, have presented 50,000 marks in memory of the 
deceased to the chemical institute of the University of 
Tubingen. 


Pror, kart Fiscuer has been elected president of the 
German Chemical Society for this year. Prof. S. Gabriel, 
Berlin, and Prof. W. Stadel, Darmstadt, have been 
appointed vice-presidents in succession to Profs. O. N, 
Witt and Hl. Caro, who are retiring, whilst Drs. F. Mylius 
and .\. Bannon have undertaken the duties of the secretary- 
ship in succession to Drs. C. Schotten and W. Will. The 
post of librarian to the society, which hitherto has been 
held by Prof. Gabriel, has yet to be filled by the president. 
The society's funds are estimated at 762,635 marks, whilst 
the \. W. von Hofmann fund has nearly reached 45,000 
marks. 


At Christiania on December 29, 1905, there gathered 
together under the presidency of Mr. John Sebelien a 
number of men interested in questions of agriculture and 
scientific subjects to celebrate the acquisition of a national 
independence in the past year. .\ fund was opened for 
the purpose of fostering research in the subject of Nor- 
wegian agriculture, to which fund all Norwegians, both 
at home and abroad, are invited to subscribe. When the 
sum of 15,000 kr. (8331.) has been subscribed, it is pro- 
posed to invite prize essays on particular questions, and to 
reward Norwegian scientific work in certain branches of 
learning; and later still it is intended financially to aid 
reseurch work in agricultural science directly. 


A Revrer message from Naples states that on January 10 
three streams of lava were pouring down Vesuvius on the 
side upon which is situated Cook’s funicular railway. 
The railway was seriously damaged, and the lava had 
reached the lower station. At the same date Etna was 
also uctive, a large amount of volcanic ash being ejected 
from the principal crater. 


Ti Geological Society of London will this year make 
the following awards of medals and funds :— Wollaston 
medal to Dr. Ilenry Woodward, F.R.S.; Murchison medal 
to Mr. C. T. Clough; Lyell medal to Prof. F. D. Adams, 
of Montreal; Prestwich medal to Mr. W. Whitaker, 
F.R.S.; Wollaston fund to Dr. F. L. Kitchin: Murchisan 
fund to Mr. H. Lapworth; J.yell fund to Mr. W. G. 
Fearnsides and Mr. R. JI. Solly ; Barlow-Jameson fund to 
Mi. 11. C. Beasley. 


Dcrixc this month and next an exhibition of studies 
and effects obtained by current methods of colour photo- 
graphy will be open at the office of the British Journal of 
Photography, 24 Wellington Street, Strand, W.C. The 
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aim of the exhibition is to show results produced without 
the intervention of half-tone blocks, or the aid of printing 
machines. Flower and fruit studies, portraits, and land- 
scapes are represented by three-colour prints produced by 
various processes, and among the subjects of transparencies 
are stained glass windows, diffraction grating spectrum, 
micro-organisms and crystals, butterflies, and a Lippmann 
spectrum. 


We learn from the British Medical Journal that an 
international exhibition will be held under the patronage 
of the King of Italy at Milan on the occasion of the open- 
ing of the Simplon Tunnel. Jt will include a section of 
hygiene embracing general hygiene, public health, sanitary 
services, rural and industrial hygiene. The exhibition will 
be open from April to November. The third International 
Congress of Medical Electrology and Radiology will be 
held at Milan on September 5-9. Information as to 
membership may be obtained from Dr. Herschell, 36 Harley 
Street, London, W. 


Tit Weekly Weather Report of the Meteorological Office 
for the current year, which commenced with the issue of 
the report for the week ending Saturday, January 6, on 
Thursday last, has some novel features, The verbal de- 
scription of the week's weather is placed in a more 
prominent position on the front page, and a table of the 
accumulated temperature, rainfall, and sunshine in the 
various districts for the aggregate of weeks from the com- 
mencement of the current season, winter, is given, in 
addition to the usual tables for the week and the aggregates 
from the commencement of the calendar year. In the table 
of detailed statistics for stations the groups of names in- 
cluded in the meteorological districts are subdivided to 
facilitate the compilation of values for the divisions of 
the country adopted for agricultural purposes by the Board 
of Agriculture. There is no change in the part of the 
report devoted to the daily summary of weather over 
Europe, but at the end, in place of the tables of addenda 
and errata, there appears an entirely new table of observ- 
ations in the upper air. The first issue includes the 
observations by Mr. W. H. Dines at Oxshott on the 3rd, 
4th, and 5th of the month, the days of international 
cooperation, and those of a kite ascent by Mr. C. J. P. 
Cave at Ditcham Park on the first day of the year. The 
last disclosed a remarkable temperature inversion, obviously 
in the region of junction between an eastern and western 
supply of south-casterly wind over the British Islands as 
shown on the maps. The juxtaposition of these observ- 
ations and the maps showing the distribution of pressure 
over Enrope make the inclusion of the week’s results for 
the upper air in the report a very interesting feature, and 
it is to be hoped that in succeeding weeks the new 
development may be as fortunate as in its first number. 


Tue Limes of January 6 contained an interesting account 
of despatches which have been received from the American 
travellers Mr. R. L. Barrett and Mr. Ellsworth Huntington, 
who are conducting an expedition in the Tarim basin. 
The explorers have fully studied some of the river systems 
between Khotan and Keriya, and made additions to our 
knowledge of the Tarim basin which bring out the striking 
resemblance of the basin to an inland sea. The examin- 
ation of the ruins of abandoned villages appears to have 
thrown a good deal of fresh light on the gradual desiccation 
of Central Asia within historic times. 


In the issue of Nature for August 13, 1903 (vol. Ixviii. 
P 347), an illustrated account was given of the tetrahedral 
cell kites designed by Dr. A. Graham Bell. We learn 
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from a Canadian contemporary, the Halifax Herald, that 
Dr. Bell thinks he is a step nearer the attainment of his 
ambition to perfect a flying machine based on the tetra- 
hedral kite principle. A new kite, constructed of 1300 
tetrahedral cells, having a total area of 752 square feet 
of silk, making a supporting surface of 440 square feet, 
carried to a height of 30 feet, in a recent trial, not only 
its own weight of 61 Ib., but also a load comprising flying 
lines, dangling ropes, and a rope ladder, making 62 Ib. 
more, together with a man weighing 168 ‘b., a total 
altogether of 291 Ib. 


In the Engineering and Mining Journal of New York 
of December 23, 1905, there is a reproduction of the 
selected design for the United Engineering Building, the 
building presented by Mr. Andrew Carnegie to the 
American Institute of Electrical Engineers, the .\merican 
Society of Mechanical Engineers, the American Institute 
of Mining Engineers, and the Engineers’ Club. The site 
has a frontage of 125 feet and a depth of 100 feet. The 
contract for construction was signed in July, 1905, and 
the contract limit is fifteen months to the date of expected 
completion. The building will serve the convenience of 
the four societies mentioned, and is also to furnish accom- 
modation for other societies that have engineering or some 
other department of science as their principal object. 


Tue disaster at Charing Cross Station at 3.30 p.m. on 
December 5, 1905, caused by the sudden snapping of the 
tie-bar in the truss next to the wind-screen at the southern 
end of the station has caused much perturbation in 
engineering circles, and is dealt with at considerable length 
in the engineering journals. .\n excellent illustrated de- 
scription of the roof is given in the January issue of the 
Engineering Review, and photographs of the fracture of 
the tie-bar are given in the Engineer and in Engincering 
of January 12. The tie-bar was nominally 43 inches in 
diameter, and it was found that at the point of fracture 
there was an imperfect weld, the iron having been united 
properly over only about one-third of the section, so that 
the stress at that point was three times as great as it was 
designed to be. In fact, it was more than this, for the 
sound metal, being at one side of the line of tension, was 
subject to a bending force, and the state of affairs was 
somewhat similar to a notched bar under bending stress. 
The verdict given at the coroner’s inquest on January 8 
was to the effect that the accident was due to the breaking 
of the tie-rod through an unforeseen flaw, and that no 
blame was attached to any of the railway company’s 
officials. 


We have received a copy of part v. of the ‘‘ Marine Fauna 
of Jreland,’’ published by the fisheries branch of the Irish 
Department of Agriculture, in which Mr. W. M. Tatter- 
sall discusses the isopod crustaceans. Some difficulty has 
been experienced in getting a good series of these creatures 
owing to the fact that the majority are not pelagic, and 
are, therefore, not taken in tow-nets. Nevertheless, the 
author describes no less than ten species as new, half of 
which are made the types of new genera, while one is 
regarded as representing a new family. 


Aone the numerous and varied contents of the Proceed- 
ings of the Indiana .lcademy for 1904, attention may be 
directed to a remarkably fine series of photographs of the 
nests and eggs—in some instances also the young—of a 
number of the birds of the district in their natural surround- 
ings. Two of these are of special interest as showing the 
nest of the little green heron, first with eggs and then 
with the downy young. In many cases great difficulty 
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must have been experienced in getting the camera into 
position, and in some instances the whole side of a tree- 
stem has been cut away in order to show the eggs. 
Indian ceremonies form the subject of several articles at 
the close of the volume. 


In the course of an account of the Ilastings Museum, 
Worcester, published in the December (1905) issue of the 
Museums Journal, the curator, Mr. W. H. Edwards, takes 
occasion to emphasise the extreme importance of the de- 
velopment of local collections. ‘‘ If there are among my 
hearers,’’ he observes, ‘* any who are in the happy position 
,of having charge of a newly started museum may I strongly 
urge them to make their local, or county collections, in 
all branches, as complete as possible, as no opportunity 
should be lost in acquiring specimens which have any 
bearing on the past history of a district.’’ These views 
accord with those that have on more than one occasion 
been advanced in our columns. In a secend article in the 
same issue it is somewhat amusing to find an author 
urging that a proposed new institution should be, as re- 
gards the exhibited series, ‘‘ unlike ordinary museums, 
where, as far as possible, every species, and even varieties, 
are represented.’’ In how many museums, “‘ ordinary ”’ 
or otherwise, is such a series displayed, and where is there 
one which would hold it? 


Tne whole of parts iii. and iv. of vol. xxxiv. of Gegen- 
baur's Morphol. Jahrbuch are occupied by a long essay 
on the tympanic region of the 
Dr. P. N. van Kampen, of Amsterdam. The article 
is an expansion of an address delivered by the author 
in Amsterdam in 1904. Within the space of a 
brief paragraph it is quite impossible to do justice to 
its contents, and it must in the main suffice to direct 
the attention of those interested in the subject to the 
mine of information it contains. It is interesting, how- 
ever, to note that the author regards the primitive con- 
dition of the mammalian tympanum as consisting of a 
small and often incomplete ring, with, at most, an imper- 
fect ventral wall to the tympanic cavity, and that a close 
approximation to this condition is presented by Ornitho- 
trhynchus. The tympano-hyal is the characteristic mam- 
malian element in this region, but the ento-tympanic is 
_also regarded as peculiar to the group, and unrepresented 
among the lower classes. As regards the tympanum itself, 
the author considers it to be a special development from 
one of the elements—probably the supra-angular—ol the 
reptilian compound lower jaw. The features presented by 
the region are held to be of considerable value in classifi- 
eation. 


Tne Carnegie Institution of Washington has published 
a volume of 193 pages, by Profs. W. OQ. Atwater and 
F. G. Benedict, giving a description of a respiration calori- 
meter with appliances for the direct determination of 
oxygen. The apparatus has been in process of develop- 
ment for twelve years, and has been designed with a view 
to a proper understanding of the metabolism or transform- 
ations of matter and energy in the body, by obtaining a 
knowledge of both total income and total ontgo. After 
describing the calorimeter and the methods adopted for the 
calculation of results, the experiments with man are con- 
sidered. Since the completion of the new apparatus, 
twenty-two experiments with five different subjects, cover- 
ing a total of sixty days, have been conducted. These 
experiments lasted from one to thirteen days, during 
which time the subject remained enclosed in the calori- 
meter chamber. In general, 
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ceded by a preliminary period outside the chamber, 
during which the subject was given the special diet to be 
tested, and his habits of life were so modified as to 
conform with those to be followed in the chamber. The 
following determinations of intake and output of material 
were made in the experiments:—The intuke consists of 
food, drink, and oxygen from respired air. The amounts 
are determined by weighing. The output of material 
consists of products of respiration and perspiration, urine, 
and feces. In the measurement of intake and output of 
energy the intake is derived [rom the potential energy, 
i.e. heats of combustion of the food. The output consists 
of sensible heat given off from the body, the latent heat of 
the water vapourised, and the potential energy, 1.c. heat 
of contbustion of the unoxidised portions of the dry matter 
of urine and faces. In certain cases, e.g. work experi- 
ments, a portion of the output is in the heat equivalent of 
external muscular work. 


Ix the Bulletin du Jardin impérial botanique of St. 
Petersburg, vol. v., part iv., Mr. N. Busch describes a new 
Aconite, section Napellus, and a new Delphinium. Both 
plants were grown in the garden from seed collected in 
Tibet by Mr. W. T. Ladygin. A list of the known species 
of Tris from Turkestan is contributed by Mr. and Mrs. B. 
Fedtchenko, including several new species all belonging 
to the section Juno. 


Dr. B. M. Duccar, formerly a member of the scientific 
staff of the United States Department of Agriculture, has 
for some years been experimenting on better methods of 
propagation of mushrooms than the present chance method 
depending upon natural virgin spawn. His latest results 
are published in Bulletin No. 85 of the Bureau of Plant 
Industry. No more certain method for germinating the 
spores has been devised than that discovered by Dr. 
Margaret Ferguson of adding a portion of mycelium to 
the culture; but the latest experiments proceed on a new 
line of producing virgin spawn from pure cultures. A por- 
tion of the inner tissue of a young selected mushroom is 
transferred to a_ sterilised compost in tubes, and the 
mycelium produced in this way under pure culture con- 
ditions is sown on bricks of manure. 


Two recent numbers of the Transactions of the Academy 
of Science of St, Louis deal with botanical subjects, In 
vol. xiv., No. 7, Mr. B. F. Bush presents a summary of 
the species of Tradescantia from Texas, in which he adopts 
the view that certain forms referred to Tradescantia 
virginiana, notably Tradescantia reflexa, should rank as 
independent species. In vol. xv., No. 1, Dr. L. Wittmack 
writes on our present knowledge of ancient plants. He 
mentions that some of the wheat found in Egyptian 
sarcophagi and in Asia Minor shows the characters of the 
wild grain, and that the barley is of the variety 
hexastrichum, having six rows in the ear. From Peruvian 
sepulchres two kinds of bean have been identified as the 
Lima bean, Phaseolus lunatus, and the French or haricot 
bean, Phaseolus vulgaris. The author pronounces in favour 
of .\merican origin for the latter. : 


Ir will be known to readers of Nature that one of the 
principal objects before the botanical congress held in 
Vienna last June was to formulate satisfactory Jaws fer 
regulating systematic botanical nomenclature. A concise 
account of the main questions under dispute, and of the 
alternative suggestions put forward, is given by Dr. H. 
Harms in Naturwissenschaftliche Wochenschrift, December 
10, 1905. There were three principal points of contention, 
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these being the earliest date for reference of priority, the 
extent to which priority of genus name should be observed, 
and how priority of specific name is to be decided. The 
year 1753, in which Linnzus first established his system 
of binomial nomenclature, was accepted as the critical 
date; the difficulty with regard to genera was settled by 
the confirmation of a list of names that are too well 
established to be superseded, while the decision in the 
matter oI specific names was a compromise between the 
German practice of adopting the earliest name and the 
KXew rule that favours the first correct binomial. 


Tue growing of Egyptian and other varieties of cotton 
is, says a writer in the Pioneer Mail, being carried on 
steadily in Upper Sind. It is indicative of the difficulty of 
forecasting the future of a transplanted variety that 
-yannovitch,’”’ the finest of the Egyptian varieties, but 
regarded as the most delicate of those experimented with, 
has suffered the smallest amount of deterioration in staple 
from the quality of the Egyptian grown product, and that 
Mitaffifi, which is considered the most robust, has shown 
the greatest amount of deterioration. The general results 
must, however, be considered as satisfactory in yield as 
compared even with the Egyptian crop, and by the figures 
the best Egyptian vartety should prove 250 per cent. more 
profitable to the cultivator than the indigenous Sindhi 
variety. 


AccoRDING to a writer in the Journal of the Socicty of 
-lrts, the rubber industry continues to expand rapidly. The 
imports of rubber last year were exceptionally large, and 
thraughout 1905 the price was better than in the preceding 
year. It may be expected that before very long the supply 
will be ample for all demands. Not onty are there immense 
tracts of rubber which remain untouched in Liberia and 
elsewhere, but the cultivation of the rubber tree is being 
rapidiy extended. Java, for example, is planting ex- 
tensively, and within the next six or eight vears the exports 
from that island are likely to be very large. In Ceylon, 
ton, and the Malay Peninsula, considerable tracts’ of country 
are being planted with rubber. The way in which the 
tree adapts itself to the various climatic conditions obtain- 
ing in different countries is almost unique in tropical 
cultivation. 


Or the life of a born naturalist no better example could 
be given than the account of the late Prof. Federico 
Delpino contributed by his pupil Borzi to the 4tti dei 
Lincet, xiv. (2), 9. Born at Chiavari (Liguria) on 
December 27, 1833, Delpino’s delicate state of health re- 
sulted in his spending much of his early life in a garden, 
where he soon became absorbed in observing ants, wasps, 
and flowers. In 1850 he commenced, by his own choice, a 
course of mathematics at the University of Genoa, but his 
love of botany prevailed, and he determined to make that 
sabject his life worlk. After a sea voyage to the east, which 
gaye him an opportunity of making a collection of the flora 
of the Dardanelles, he was employed in office work under the 
Minister of Finance at Turin, and later (1865) at Florence, 
where he soon resigned his post to take a subordinate 
assistant’s position in the botanical museum. Four years 
later he was appointed professor at the school of forestry 
at Vallombrosa, and in 18753 he became associate professor 
af botany at Genoa. Later he held appointments at 
Bologna and Naples. He died on May 14 of last year. 
Delpino, who was entirely self-taught, became one of the 
pioneers in the study of vegetable biology. He was an 
ardent opponent of Darwinism, although a study of 
Darwin’s work on orchids ted to his first paper on [ertilisa- 
tion of the Asclepiadacew, published in 1865. Other 
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important contributions dealt with the relations between 
plants and insects, particularly ants, and several of his 
results were confirmed by the observations of Belt in 
Nicaragua. In botanical geography he published writings 
on the distribution of the Ranunculacea, and on the rela- 
tions between Arctic and Antarctic flora. Several of his 
writings have been mentioned in the ‘“‘ Notes ’’ columns at 
NATURE up to quite recently. Another account of his life 
is given in the Rendiconto of the Naples Academy for May 
and June, 1905, and differs in one or two points of 
biographical detail from the preceding one. 

We have received a copy of the twelfth annual repert 
of meteorology in Mysore, for the year rgo4, compiled by 
Mr. J. Cook, director of the service. It includes the results 
obtained at the observatories of Bangalore, Mysore, 
Hassan, and Chitaldrug, with diagrams showing the range 
of the principal elements; also mean yalues for the twelve 
years 1893-1904. The data for this important {ndian area 
are very carefully worked up, and the volume contains a 
large amount of valuable statistics. 

Tue tides of the North Sea have within recent years 
been the subject of investigation by Mr. J. P. van der Stok, 
and the results have been published in three papers by 


the Netherlands Meteorological Institute, ‘* [Etudes des 
Phénoménes de Marée sur les Cotes Neerlandaises ”’ 
(Utrecht: Kemink & Zoon, 1905). The first of these 


papers consists of an analysis of the variatinn in the level 
of the sea. The second deals with the results of observ- 
ations, made on board the Netherlands lightships, of 
the tidal currents; and the third contains a table ol 
these currents, the corresponding velocity and  direc- 
tion of the wind at five different stations, and the daiec 
of the new and full moon for every month up to 1952. 
Mr. Stok particularly directed investigation 
to the horizontal movement of the water and the rotatory 
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currents in the North Sea. There are two subjects in 
connection with the tides of the North Sea that more 


particularly require consideration—the effect of the tidal 
wave of great length moving along the coast inclined to 
the direction of its propagation; and why the wave that 
comes from the north-east of Shetland is propagated prin- 
cipaly along the coast of Scotland. ‘his, he suggests, is 
due to the rotation of the earth. Mr. Stok considers that 
the tides of the North Sea are well worth the attention 
of physico-mathematicians interested in hydrodynamics, as 
they afford a model for the study of the mechanics of the 
tides. 

Ix a paper on fluorescence (Journal de Physique, 
December, 1905), M. G. Camichel deduces from experiments 
and theoretical reasoning connected with them that the 
coefficient of fluarescence of a fluorescent substance remains 
constant during the period of fluorescence, at any rate 
under the conditions of the experiments. 

Ix the Journal de Physique for December, 1905, MM. 
Bouasse and Berthier discuss the elongation of wires by 
flexion, in particular in connection with the property that 
a wire which is incapable of being elongated more than 
o-1 per cent by simple traction can be lengthened by as 
much as 10 per cent. or 20 per cent. by bending. Observ- 
ations of the changes of microscopic structure, as well as 
of the torsional rigidity of the wire at various stages of 
the processes, seem to indicate that this discrepancy is 
attributable to want of homogeneity in the wire, the effects 
of which disappear when the deformation is made to take 
place point by point along the wire. 

In the Bulletin des Scéances of the French Physical 
Society, M. E. Haudié gives a brief illustrated account of 
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the method of determining the magnification of an astro- 
nomical or Galilean telescope by photography. The tele- 
scope is placed in front of a camera pointed at a distant 
object (a church spire), and measurements of the telephoto- 
graph thus obtained, as compared with the picture obtained 
with the camera alone, give the magnification. 


Or the many important topics discussed in the Economic 
Journal for December, 1905, we find a note of eight pages 
on political economy in Germany, by Prof. G. Cohn, of 
Géttingen. In it we learn that thirty or forty years ago 
there were two schools of political economy, namely, on 
the one hand, the Free Traders, whose science was con- 


fined to a few very «lementary principles and who 
appealed to the people, and, an the other hand, the 
economic teaching of the universities. .\t the present 


time the universities, strengthened by the high degree of 
freedom which their professors enjoy, play an important 
and ever-increasing part in determining public opinion on 
economic questions throughout the Empire. Indeed, the 
anthor concludes :—‘‘ We do not claim too much for our 
German Political Economy and our German Universities 
when we say that the spirit which rules them is as wide 
and many sided as it is active and far seeing.” 


From the point of view of the disintegration hypothesis 
of the nature of radio-activity, a brief note by P. G. 
Costanzo in the Bolletino Mensuale of the Italian Meteor- 
ological Society (vol. xxiv., p. 25) is of interest; it is stated 
that several lavas and solid deposits from Vesuvius and the 
solfatara of Pozzuoli which, on examination, were found 
not to exhibit any sign of radio-activity were equally 
destitute of any trace of helium. 


For his inaugural address, delivered on November 22 
of last year, Prof. R. Threlfall, as chairman of the 
Birmingham section of the Institution of Electrical 
Wngineers, chose the subject ‘‘ Some Problems of Electro- 
and Electrothermal Chemistry.’’ The principal question 
dealt with was the conversion of carbon into the ** non- 
conducting ’’ variety, and Ludwig’s recent attempts to pro- 
duce diamonds on the large scale were discussed, principally 
by considering theoretically the probable conditions govern- 
ing the inter-conversion of the various forms of carbon. 
Other subjects touched upon included the fixation of 
atmospheric nitrogen, the ionic theory, and the use of 
osmium and tantalum in incandescent lamps. 


Tue final number (No. 7) of the second volume of the 
Central, the magazine of the Old Students’ Association of 
the Central Technical College, well maintains the high 
level of its predecessors. It contains a photogravure of 
Prof. Ayrton, president of the association, whilst a special 
feature is the large number of photographs illustrating the 
articles contained in it. Of these articles we may mention 
an interesting account by Mr. A. A. Barnes of the work 
recently carried out in excluding the Nile from two of its 
three channels at Ashmant for purposes of land reclam- 
ation; a summary by Prof. .\rmstrong of the various re- 
searches made on camphor at the college during the past 
twenty years, indicating the widely ramified growth of 
the problem; and a description of several types of electro- 
magnetic ore crushers by Mr. C. J. Guttmann. Two 
photographs of a new camphor-model Prof. 
Armstrong’s article. 


illustrate 


-\ BRIEF note by F. Giolitti in the Guszetta (vol. xxxv. 
p. 181) contains some interesting particulars with regard 
to the coagulation of colloidal solutions of ferric hydroxide, 
the observations forming an extension of the earlier ones 
of Péan de St. Gilles. Whereas a trace of any polybasic 
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acid, for example sulphuric acid, added to the colloidal 
solution obtained by boiling ferric acetate with water 
instantly precipitates a flocculent *‘ hydrogel’ which is 
insoluble in water, a considerable quantity of a monobasic 
acid such as nitric acid has to be added to the colloidal 
solution before a precipitate is produced. The product in 
this case is a reddish powder which re-dissolves in pure 
water, and is hence a ‘‘ solid hydrosol.”” The quantity of 
monohasic acid necessary for complete precipitation of the 
solid hydrosol appears to be fairly definite for a definite 
set of conditions. The character of the colloidal solutions 
af a substance, however, seems to depend very largely on 
the way in which they ure prepared. Thus a solution of 
ferric hydroxide prepared by dialysis according to Graham’s 
method gives on coagulation very different results from 
those obtained with the solution prepared from ferric 
acetate. Moreover, other colloidal solutions, such as those 
prepared from ammonium uranate, plumbic acid, and silicic 
acid, have certain features which characterise their coagula- 
tion. It indeed, in considering the 
general question of colloidal solution, to recognise that 


seems necessary, 


several distinct types of coagulation exist. 


Tre adhesion of electrical contacts in delicate seismo- 


scopes continues to exercise the minds of Italian 
seismologists. No other form of seismoscope can be made 


so sensitive as one which records electrically, but the force 
tending to separate the contacts is so small that the circuit 
sometimes remains closed. In the concluding number of 
vol. x. of the Bolletino della Socicta Sismologica Italiana 
Dr. Agamennone reviews all the devices which have been 
proposed to overcome the adhesion, and concludes that the 
only eflicient one is that suggested by Dr. T. Alippi, of 
attaching a vibrator to the seismoscope, which shall act 
like the decoherer in wireless telegraphy, but adds that his 
experience in the observatory at Rocca di Papa shows the 
necessity of carefully adjusting the energy of this vibrator. 
If too energetic it may produce the very evil it is designed 
to cure. 


Tue annual report of the Iowa Geological Survey has 
just been published at Des Moines under the able editor- 
ship of Dr. F. A. Wilder, the State geologist. It deals 
with the year 1904, and forms a handsome quarto volume 
of 560 pages with 10 folding coloured geological maps of 
counties, 7 plates, and §1 illustrations in the text. In 
addition to the State mineral statistics for 1904, and re- 
ports on the geology of Benton, Emmet, Palo Alto, Poca- 
hontas, Jasper, Clinton, and Fayette counties, the volume 
contains an important report on the Portland cement in- 
dustry and Jowa’s natural resources with reference to that 
material by Mr. E. C. Eckel and Mr. ff. F. Bain. The 
report shows plainly that the limestones and clays of Towa 
are well suited for the careful study of the cement manu- 
factures. Despite the large amount of material available 
and the convenient fuel and transportation facilities, no 
Portland cement plants have yet been established in lowa, 
although a number are in operation in adjacent States. 


WE have received [rom the Home Office an advance 
proof, subject to correction, of the statement of fatal 
accidents and deaths in and about the mines and quarries 
of the United Kingdom during 1905. The total separate 
fatal accidents were 955 in collieries, 41 in metalliferous 
mines, and 94 in quarries. 


Mr. Wittiam Heinemann has in hand, under the title 
of ‘A Handbook: of Metabolism,’ an English translation 
of the second German edition of von Noorden’s ‘ Lehr- 
buch des Stoffwechsels,’’ edited by Dr. Walker Hall, of 
Manchester. 
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Wits the title the Australian Journal of Science, a new 
periodical edited by Prof. Liversidge, F.R.S., is to appear 
during the present month. At first the journal will be 
issued monthly, but afterwards, if it meets with sufficient 
support, at more frequent intervals. Literary ccrrespon- 
dence, and publications for review, should he addressed to 
the Editor, Australian Journal of Science, The University, 
Sydney. 


Tue thirty-third annual dinner of old students of the 
Royal School of Mines will be held on Friday, February 16, 
at the Hotel Cecil. The chair will be taken by Prof. 5. 
Herbert Cox; and the opportunity afforded by the dinner 
will be taken to make a presentation to Prof. J. W. Judd 
on his retirement from the chair of geology. Subscriptions 
for this testimonial should be forwarded before the end of 
January to Mr. D. \. Louis, 77 Shirland Gardens, W., to 
whom applications for tickets for the dinner should also 
be sent. 


Tite publication by Mr. George .\. Morton, of Edin- 
burgh, at 3s. od., of an attractive edition of Ilugh Miller’s 
“My Schools and Schoolmasters ’’ should serve to re-direct 
attention to the work of a geologist whose writings were 
in the middle of last century the means of attracting many 
persons to the study of natural phenomena. -\ biographical 
introduction to the volume by Mr. W. M. MacKenzie 
provides an interesting study of Ilugh Miller’s career as 
stonemason, bank clerk, editor, geologist, and author, and 
reminds the reader that this work of his was published in 
1854. The stonemason who by his own unaided efforts 
could attain to such an acquaintance with the rocks of his 
native land as to become the author of “‘ The Old Red 
Sandstone ”’ should prove an encouragement to all students 
of science who are working in the face of great difficulties. 
This new re-issue deserves a wide popufarity. 


A pookLet by Mr. J. El. David entitled ‘*‘ Le Tunnel du 
Simplon ”’ has been published by Messrs. Payot and Co., 
of Lausanne. Parts of the account have already appeared 
as articles in the Gasette de Lausanne. In view of an 
article which appeared in Nature of Novemher 9, 1905, 
p- 30, describing survey work of the Simplon Tunnel, it is 
unnecessary to do more than refer to the contents of the 
brochure. Before publicatian the text was submitted to 


the chief engineers in charge of the work, so that the book” 


may he read with confidence as containing a correct 
account of the order of events. The biographical notices 
and portraits of the engineers in charge of the gigantic 
undertaking, and other numerous illustrations, add greatly 


to the value of this essay. 


OUR ASTRONOMICAL COLUMN. 


Comet 1g05¢ (G1acoBiNI).—A new set of elements and 
an ephemeris for comet 1g05¢ appear in No. 88 of the 
Lick Observatory Bulletins; they have heen computed by 
Mr. R. T. Crawford, of the Berkeley astronomical depart- 
ment, and the elements are as follows :— 


T=1906 Jan. 22°41845 G.M.T. 


199 1 28°8 

R= 92 2 00°5 + 19060 
z= 43 38 367 

fog g = 0217605 


a 


nou u 


The ephemeris shows that after perihelion (January 22) 
the comet’s brightness will decrease rapidly, falling from 
58-6 on that date to 22-7 on January 30. The positions 
(true) are given for alternate days during January, but only 
the three given below have been computed for dates sub- 
sequent to January 28 :— 
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Ephemeris oh. G.M.T. 


1906 a (true) § (true) Brightness 
ih Ta oS 5 ws 
Jan. 30°5 Zl Ge) asi ~ 25 44 25 2257, 
Maire ats) 1 48 11 - 6 244 15 
April 2°5 Sy2omes + 7 9 50 erg 


Numerous observations of this comet are recorded in 
No. 4065 of the Astronomische Nachrichten. Dr. Jost, 
observing at Strassburg on December 30, 1905, found that 
the magnitude was about 5-0, and that the comet had a 
sharp definite nucleus and a tail about 7° in length. On 
January 1 the magnitude was 4-0-5-0, the diameter of 
the nucleus 4”, and the length of the tail about ra? 

A daily ephemeris, extending from January 13 to 
January 31, is given by Herr E. Strémgren in the same 
journal. 


Neputosity arotxnp Nova ‘\quite.—Prof. Frost re- 
ports that a careful examination of the photographs of 
Nova Aquilae No. 2, taken with the Bruce telescope at 
Arequipa on October 16 and 21, 1905, shows the Nova to 
be surrounded with a faint nebulosity nearly circular in 
form and extending to about o/-4 on each side of the star. 
The exposure in each case was 120 minutes, and the 
nebulosity was independently confirmed hy Mr. Manson. 

As no such nebulosity appeared on the engraving given 
in vol. xxii. (p. 269) of the Astrophysical Journal, re- 
presenting the Nova on September 21, 1905, retin I. (Ce 
Pickering suggests that it radiated from the Nova early 
in October, as was the case in Nova Persei No. 2. He 


| points out, however, that, if it can be shown that the 


spectrum is peculiar, the apparent nebulosity on the Bruce 
photographs may he explained as being due to chromatic 
aberration which does not exist in the reflector, and would 
therefore not affect the earlier photograph (Astronomische 
Nachrichten, No. 4065). 


Tue Ficurs of THE Sux.—Continuing his research on 
the variable figure of the sun, Dr. C. L. Poor has reduced 
the values of the solar diameter obtained by Schur and 
Ambronn, with the 6-inch Repsold heliometer of the 
Gottingen Observatory, during the thirteen years 1890. to 
1902. 
an detailed description of the methods of reduction is 
given in No. 5, vol. xxii., if the Astrophysical Journal, and 
the results tend to confirm those obtained in Dr. Poor's 
previous research, viz. that the ratio between the polar and 
equatorial radii of the sun varies periodicafly, the period 
being nearly the same as that of sun-spots. The ampli- 
tude of the variation is about 0”.2, the greatest difference 
hetween the extreme values of the quantity (polar— 
equatorial diameter) being o”-5. 


StTetLaR MaGxitupc of THE SuNx.—The results of an 
interesting research made by Prof. Ceraski at Moscow on 
the relative magnitudes of the sun and Polaris, Procyon, 
and Sirius, are given in No. 4065 of the Astronomische 
Nachrichten. During the day Trof. Ceraski photo- 
metrically compared the light received from Venus with 
that obtained from a reflected image of the sun, and then 
at night compared Venus with the stars named. 

As a result he found that the sun sends us 290550 108 
times more light than Polaris, 77630 x 10° times more light 
than Procyon, and 1704510" more than Sirius. Taking 
the magnitudes of these stars as 2-15, 0:56, and —t-09 
respectively, this gives —26.51, --26-66, and — 206-67 as the 
stellar magnitude of the sun, and the weighted mean value 
becomes —26-59. .\s Prof. Ceraski objects to the obvious 
paradox in assigning a negative value to the sun’s magni- 
tude, he omits the minus sign and gives his resylt as 
‘© 36.59 super magnitude.” 

VaRIABILITy OF IR1s.—The results of a number of photo- 
metric measurements of the apparent brightness af Iris, 
carried out by Dr. H. Clemens during Fehruary and 
March, 1904, are given in No. 4063 of the stronomiusche 
Nachrichten. 

The lowest magnitude was recorded at toh. 15m. 
(M.E.T.) on March 28, and was 10-34; the highest maxi- 
mum observed (8-80) took place on February 9 al Sh. 46m. 
From the consideration af his results, Dr. Clemens can- 
cludes that Iris has a real variation of magnitude amount- 
ing to o-253m.-0 30m., and having a period of approximately 
four hours. 
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SOME QUESTIONS FOR ARCHAOLOGISTS. 


“THE study of a few of our British stone monuments from 

an astronomical point of view hus led me to the con- 
clusion that if such an inquiry be continued information will 
ultimately be obtained touching the order of succession of 
the various swarms of immigrants who set out the various 
systems of alignments. Approximate dates of the changes 
of temple worship representing different cults, and, there- 
fore, possibly different tribes, have already been obtained, 
for I have evidence that the risings of stars, as well as of 
the sun, were observed in some of the circles. I also 
believe that much folklore and many myths may find their 
explanation. 

I begin with the fact that some circles used in the 
worship of the May year were in operation 2000 B.c., and 
there was a change of cult about 1600 B.c., or shortly 
afterwards, in southern Britain, so definite that the changes 
in the chief orientation lines in the stone circles can be 
traced. 

To the worship of the sun in May, August, November, 
and February was added a solstitial worship in June and 
December. 

The easiest explanation is the advent of a new swarm 
of immigrants about that date. 

The associated phenomena are that the May-November 
Balder and Beltaine people made much of the rowan and 
maythorn. The June-December people brought the worship 
of the mistletoe. 

The flowering of the rowan and thorntree in May, and 
their berries in early November, made them the most ap- 
propriate and striking floral accompaniments of the May and 
November worships, and the same ideas would point to a 
similar use of the mistletoe in June and December. 

Another associated phenomenon is that chambered 
barrows seem sometimes to have been used by the sol- 
stitial people instead of, or in addition to, stones to mark 
sight-lines. 

lf there were such swarms, and the June-December suc- 
ceeded and largely replaced the May—November one, this 
could hardly have been put in a cryptic and poetic state- 
ment more happily than it appears in folklore: Balder was 
killed by mistletoe. 

In the May-November circles and alignments we deal with 
unhewn stones. In the June-December alignments the 
stones in Brittany are tooled. 

In this we have a strong argument in favour of the same 
order of succession. 


The Worship Conditions and a Working Hypothesis. 


In a colony of the astronomer-priests who built and used 
the ancient temples we had of necessity :— 

(1) Observatories, i.e. circles, alignments, coves or holed 
stones, for viewing the alignments or sight-lines. 

A study of the sight-lines shows us that the stones— 
collimation marks—were of set purposes, placed some 
distance away from the circles, so far that they would be 
required to be illuminated in some way for the dawn 
observations. When there was no wind, one or more 
hollows in a stone, whether a menhir or a quoit, might 
have held oil or grease to feed a wick. But in a wind 
some shelter would be necessary, and the light might have 
been used in a cromlech or allée cnuverte. Stanes have 
been found with such cups, and débris of fires have been 
found in cromlechs. 

(2) Dwellings, which would he cromlechs or many- 
chambered barrows, according to the number of astronomer- 
priests at the station, and possibly some arrangement for 
protecting a sacred fire. 

(3) A water supply for drinking and bathing, which might 
be a spring, river or lake, according to the locality, 

Assuming this, I] ask whether we may not consider the 
following working hypothesis, the accuracy of which can 
be easily tested by those conversant with these subjects, 
which I am not; nor have | time to loak over the vast 
and scattered literature where the facts are recorded. 


Everything relating tn these three different classes of things 
was regarded as very holy, because they were closely asso- 
ciated with the astronomer-priests, on whom the early 
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peoples depended for guidance in all things, not only of 
economic, but of religious, medical and superstitious value. 

Hence the circles, mounds and alignments, as sacred 
places, were subsequently used for burials, as Westminster 
Abbey has been; but burials were not the object of their 
erection by the first swarms.' I believe they were after~ 
wards used for burials by later swarms, who imitated them, 
and built round barrows without living chambers for the 
dead. 

The perforated stones were regarded as sacred, so that 
marriages took place at them, and passing through them 
was supposed to cure disease. Whether men and women, 
or children only, passed through the hole depended upon 
its size. But a hole large enough for a head to be in- 
serted was good for head complaints. [ may state that 
1 have traced holed stones on May-November alignments. 
In too many cases the temples connected with them have 
been so ruthlessly destroyed that their use cannot so easily 
be established. 

The cups for the light would also become sacred objects ; 
have not many of them since been used for holy water? 

The wells, rivers, and lakes used by the priests were, as 
holy places, invested with curative properties, and offerings 
of garments (skins?), and pins to fasten them on, were made 
at them to the priests, as well as bread and wine and cheese. 

The fact that the tree on which the garment was hung 
was cither a rowan or a thorn shows that these offerings 
commenced as early as the May November worship. 

These wells are -in many cases alongside cromlechs, 
circles or unhewn stones. In others they are near churches 
which have been built upon the sites of the more ancient 
temples. 

At the coming of the June-December people all the old 
practices and superstitions were retained, only the time of 
year at which they took place was changed. As the 
change of cult was slow, in any one locality the celebrations 
would be continued at both times of the year. 

The June-December people did what they could to favour 
their own cult by changing the old holidays, with the 
result that for long both sets of holidays were retaincd. 

Since I have shown that the solstitial worship came last, 
as a rule traces of this would be most obvious in places 
where it eventually prevailed over the cult of the May 
year. In such places the absence of traces of the May 
festival would afford no valid argument against its former 
prevalence. In other places, like Scotland, where the 
solstitial cult was apparently introduced late and was 
never prevalent, we should expect strong traces of the May 
worship, and, as a matter of fact, it is very evident in 
the folk-lore and customs of Scotland. 


The Conditions of Migration. 


May we suppose that any of the races reached Britain 
by sea? 

Some facts with regard to ancient travel are the follow- 
ing. Our start-point may be that Gudea, a Babylonian 
king who reigned about 2500 B.c., brought stones from 
Melukhkha and Makan, that is, Egypt and Sinai (Budge, 
‘* History of Egypt,’’ ii., 130). Now these stones were 
taken coastwise from Sinai to Eridu, at the head of 
the Persian Gulf, a distance of 4000 miles, and it is also 
said that then, or even before then, there was ,a coast- 
wise traffic to Malabar, where teak was got to be used in 
house-building. The distance from Eridu coastwise to 
Malabar, say the present Cannanore, is 2400 miles. 

The distance, coastwise, from Alexandria to Sandwich, 
where we learn that Phoenicians and others shipped the tin 
extracted from the mines in Cornwall, is only 5300 miles, 
so that a voyage of this length was quite within the powers 
of the compassless navigators of 2500 B.c. 

The old idea that the ancient merchants could make 
a course from Ushant to, say, Falmouth or Penzance need 
no longer be entertained; the crossing from Africa to 
Gibraltar and from Cape Grisnez to Sandwich were both 
to visible land, i.e. coastwise. The cliffs on the opposite 
land are easily seen on a clear day. 

Ilence it would have been easier before the days of 
astronomical knowledge and compasses to have reached 


1 '* Les Celtes et les Gaulois dans les Vallées du Pd et du Danube,” 
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England, and therefore Ireland and the Orkneys, than to 
get to some of the islands in the Mediterranean itself; and 
the prevalence of solstitial customs in Sardinia and Corsica, 
with apparently no trace of the May year, tends to support 
this view, which is also strengthened by the fact that the 
solstitial customs in Morocco are very similar to those we 
read of in Britain.’ The May year is unnoticed, and there 
is a second feast at Easter (March 16). 


The May Year. 


I traced the May year in Egypt at Thebes, the temple 
being that of Min, and the possible date 3200 B.c. Mr. 
Penrose showed that the Hecatompedon and the Archaic 
temple of Minerva at .\thens were May temples, the 
dates of the foundations being 1495 B.c. and 2020 B.C. 
respectively; but the cult must have been there before 
the foundations; and the cult may well have come from 
Thebes, and I fancy it must have been all over the known 
world at the time. The warning stars at Athens were 
the Pleiades for temples facing the east, and Antares for 
temples using the western horizon. 

But the equinoctial pyramid- and Babylonian-cult in vogue 
in Egypt in the early dynasties (4000 B.c.), with the warn- 
ing stars Aldebaran (March) and Vega (September), was 
also represented in Greece at a much later period. 

in Egypt generally, the salstitial worship [followed that 
of the May and equinoctial years. The religion of 
Thothmes Ii!. and the Rameses was in greatest vogue 
2200-1500 B.C. 

We find little trace of it in Greece proper, though Mr. 
Penrose has traced it in Calabria and Pompeii, and in 
some of the islands. 

Because in the first glimpse of the May year we have 
dates from 3200 B.c. at Thebes, it does not follow that it 
did not reach Athens before 2000 B.c., because Mr. Penrose 
found a temple of that date. It is clear, also, that with 
the possibilities of coastwise traffic as we have found it, it 
might have easily reached Ireland by then; 2000 B.c., 
therefore, is a probable date for the May worship to have 
reached Britain, arguing on general principles; we now 
know as a matter of fact that it really reached Britain 
earlier. 

May we assume, then, a traffic transferring 
astronomer priests from Egypt to Britain at that date? 

But why not Greece to Britain? Because by that time, 
as we learn from Mr. Penrose, the equinoctial worship 
from Babylonia had reached Greece as well as the May 
year from Egypt, and traffic from Greece would have 
brought both, but the equinoctial cult did not reach us 
then; there is no trace of Easter worship in the earliest 
stone circles. 

The solstitial cult was born in Egypt; it is a child of 
the Nile-rise. I have shown in my ‘‘ Dawn of Astronomy ” 
that the long series of temples connected with the solstice 
may have commenced about 3000 B.c.; but for long it 
was a secondary cult; it was parochial until the twelfth 
dynasty, say 2300 8.c., Egypt’s solstitial ‘‘ golden age ”’ 
may be given as 1700 B.c., and her influence abroad was 
very great, so that much travel, ‘* coastwise ’’ and other, 
may be anticipated. It is for some centuries after the first 
date that the introduction of the solstitial worship into 
Britain may be anticipated. It, for instance, is quite prob- 
able that the pioneers of sun worship should have reached 
Stonehenge in 2000 8.c., but the solstitial worship can only 
be proved after 1680 B.c. 

A paper by Prof. J. Morris Jones on ‘‘ Pre-Aryan Syntax 
in Insular Celtic’? appears in the ‘‘ Welsh People,’”’ by 
Rhys and Brynmor-Jones (Fisher Unwin), pp. 617-641. 
Prof. Jones was led to make the comparisons contained in 
it by the theory that the long-headed early inhabitants of 
Britain had migrated into Britain from North Africa. He 
finds that the syntax of Welsh and Irish differs from that of 
other Aryan languages in many important respects, e.g. 
the verb is put first in every simple sentence. Prof. Rhys 
had suggested that these differences represented the per- 
sistence in Welsh and Irish of the syntax of a pre-Aryan 
dialect, and as the anthropologists hold that the pre-Aryan 
population of these islands came from North Africa, it 
seemed to Prof. Jones that that was the obvious place to 


1 Westermarck in ‘ Folk-lore.”” 
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look for the origin of these syntactical peculiarities. He 
finds the similarities betwcen Old Egyptian and neo-Celtic 
svntax to be astonishing; he shows that practically all the 
peculiarities of Welsh and Irish syntax are found in the 
Hamitic languages. 

This conclusion practically implies that the bulk of the 
population of these islands, before the arrival of the Celts, 
spoke dialects allied to those of North Africa. The 
syntactical peculiarities must have represented the habits of 
thought of the people, which survived in the Celtic 
vocabulary imposed upon them. 

These conclusions were not known to me when | began 
to see the necessity of separating the cult of the June from 
that of the May years, and the identity of the conclusions 
drawn from astronomical and linguistic data is to me very 
striking, and also suggests further special inquiries. 

The temple conditions in Greece investigated by Mr. 
Penrose, and on which the above generalisation is based, 
may be tabulated as follows :-— 


May Year. 


Year 
{ 


Dec. Day 


rer BGs 
+ 7 50 April 20 2020 


Archaic temple of Minerva _—‘ Pleiades 
lliero of Epidaurus, Ascle- 

PlelGn eer wees: a + 915 4, 281275 
Hecatompedon ... an pe 2 58 4, 261150 
Older Erechtheum ... Antares 

(setting) |—14 31 ,, 291070 
‘Temple of Bacchus ... Pleiades {+1035 ,, 291030 
Corinth Antares ; 

(setting) -160 May 6 770 
ANSAIME, osu Gna deg. Bea i -1645 ;,, 7 630 
’ Solstitial Year. 

June 
Athens. Dionysus (Upper 

flier) |) epee ele NCLAeS 

(setting) -112 June 201700 

Pompeii (Isis) ... ... 8 Geminorum|—16 44 ,, 19, 750 
December. 

Metapontum ... |B Geminorum| 

(setting) +29 38) Dec. 21 610 
TB OCHiecryME es) <csiee enim ioce af +2940, ,, 21, 610 

Equinoctial Year. 
March. 
Nike Apteros ae. {Spica (setting)|-+ 6 1o|Mar. 17/1130 
Juno Lacinia(near Croton)| a Arietis |+ 7 27; ,, 28)10co 
Paestum (Neptune)... ... ‘Spica(setting,}+ 35 | » ea 535 
Gergenti (Hercules)... ... ne + 230| ,, 30] 470 
September. 

Rhamnus (Themis) ... Spica + 60 'Sept. 17 1092 
Tegea (Minerva)... ... s + 5 51] », 181075 
Syracuse (? Minerva) es a5 + 430! ,, 20 815 
Athens (dedication  un- | 

IESIVONIN) cice oer faa ide ap + 417) 5, 238 Jao 
Rhamnus (Nemesis)... ... a |t 45 ree ey 
Basse (Apollo) .. 1... me) + 357) 5 22 728 
Ephesus(Diana)  ... ... 0 + 357) » 25 715 
Syracuse (Diana) | a + 222) ,, 26 450 
Ephesus (Diana) (re-orien- | 

tation) jay bse 00 58 — jOct. 6; 355 

Special Orientations. 
Thebes y Draconis +54 28'Sept. 20 1160 


The City of the Dragon 
(Cadmus, p. $30) 
Eleusis (Ceres) ... Sirius rising 
at midnight —180 


An es) TeetLe 


Britain—Canaan, 


Since we have traces of temple worship in Britain 1000 
years before the building of Solomon's temple, it may be 
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useful to see what common practices can be gathered from 
Semitic and British traditions. We have common to 
both :— 

(1) Worship in high places. 

(2) Setting up of stones. 

(3) Sacrifices with blood poured on the altar. 

(4) Fire worship of Baal or Bel. 

(s) lluman beings passing through the fire. 

The question arises, then, were not the circle builders 
Semites antedating the Aryans? 


The Dolmen Builders. 


Another matter of great interest is connected with the 
erection of dolmens in imitation of the caves first used 
for Semitic worship. The most philosophical study of this 
question I have seen’ certainly suggests that much light 
may be expected from this source. 

NorRMAN LOCKYER. 


THE SKELETON OF BRONTOSAURUS AND 
SKULL OF MOROSAURUS. 
‘T’HE exploration of the American Jurassic by Cope and 
Marsh for remains of the Sauropoda practically 
hegan on an extended scale in 1877. It has been continued 
by these pioneers and their successors with some interrup- 
tions to the present time. 
luring this period a number of more or less com- 
plete skeletons have been found, The first was that 
of Camarasaurus supremus, a sauropod closely related 
to the Morosaurus of Marsh, found in the Jurassic of 
Colorado in 1877, and partially described by Cope. It 
was restored life-size by Ryder on large sheets of linen 
and exhibited, but mever published. The skeleton is 
now being prepared for mounting in the American 


the great ornaments of the Yale University Museum, in 
which it is preserved. In 1897 the American Museum 
party found the entire hind portion of the skeleton of a 
Diplodocus also in the rich region of the Como Bluffs. 
Two years later another skeleton of a Diplodocus, the bes¢ 
yet discovered, was secured by the Carnegie Museum ex- 
pedition, and forms the chief basis of the great cast recently 
presented to the British Museum. In igor the Field 
Columbian Museum, of Chicago, secured another fine 
sauropod skeleton, the basis of the restoration by Dr. E. 5. 
Riggs. It is termed Apatosaurus, a name which Dr. Riggs 
thinks preoceupies Brontosaurus. 

In 1897 the American Museum expedition discovered the 
skeleton of the Brontosaurus or Apatosaurus represented 
in the accompanying photograph. It enjoys the distinction 
of being the first of the Sauropoda to be mounted from the 
original materials. 

The field and museum work on this skeleton occupied 
the American Museum staff more or less continuously from 
1897 to the spring of 1905. In 1898 and 1899 the excava- 
tion was carried on, and a little more than two-thirds of 
the entire skeleton was recovered. In the following year 
a few more vertebrxee were found. The special features 
are the very large size of the animal, the absence of crush- 
ing of the bones, and the completeness of the ribs. The 
original parts are supplemented by bones and casts or 
models from other individuals. The chief parts entirely 
missing are the skull, which was restored partly from 


an imperfect skull of Brontosaurus, partly from that 
of the Morosaurus described below, the three anterior 
cervical vertebrae, the forearms of both sides from the 


shoulder down, which were restored from the Yule Uni- 
versity specimen, the upper portions of the sacrum, the 
hind-limb of one side, and the terminal portion of the 
tail, The hind-limb and the tail were completed from 


Fic, + —Skeleton of the Broufosaurus e.ccedsus in the American Museum of Natural History, New York. 


Museun: of Natural History. The most complete skeleton 
known of Brontosaurus is the type of B. excelsus, Marsh, 
which was found in the Como Blutfs of Wyoming in 1879, 
una made the basis of Marsh’s restoration of 1883, the 
first published. ‘“Fhis beautiful specimen was unfortunately 
taken out before the method of removal from the matrix 
was as effective as it is now. It is, however, capable of 
being mounted, and will undoubtedly some day be one of 


1 “ The Builders and the Antiquity of our Cormsh Dolmens," by Rey. D, 
Gath Whitley (Joxrnal R./ Cornwall, No. 1.). 
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other individuals in the American Museum of Natural 
flistory. 
The mounting represents the prolonged work of very 


difficult restoration and the solution of a number of quite 
new mechanical problems for the support of the immense 
weight of the fossil skeleton without making the iron 
and steel work tco obtrusive. For this the head pre- 
parator, Mr. Adam llermann, deserves chicf credit. A 
number of new anatomical problems arose, especially as 
to the position and angulation of the fore-limbs. In this 
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connection the writer's assistants, Messrs. Matthew and 
Granger, made a complete restoration of the muscles of 
the shoulder girdle and of the neck on the basis of dissec- 
tions of the alligator and lizard. .\s a result, two 
important modifications of previous restorations have been 
made, first, the scapula is considerably more depressed 
below the level of the back than in previous restorations, 
thus allowing space for the cartilages between the ribs and 
coracoid, second, the elbows are considerably everted. 

In all previous restorations the manus is represented as 


Na URE 


aquatic theory suggested by Ovo in original study of 
Cetiosaurus on aceount of the shape «i thy caudal vertebra, 
and paruly supported by Cope on the erejind of the extreme 
lightness of the dorsal vertebra; thi, has been more 
recently supported by Matthew and Gidley on the ground 
that the limbs were incapable of progression upon land, and 
were very much more strongly flexed than in any of the 
restorations of the animal which have been published. 
The amphibious theory has been partly developed by Cope 
and the present writer, namely, that the animals spent a 


Fic, 2.~Skull of the Jorosaurus gran tis, 1 7 Natural Size. 


provided with a nearly complete series of terminal claws 
like those of the pes, which lacks the terminal claw only on 
two digits. Comparison of ten specimens of Sauropoda in 
various museums has convinced the writer that, according 
to present evidence, in Diplodecus and Brontosaurus there 
is but one claw in the manus, and that a small one, on 
the pollex. The arching and elevation of the backbone 
also come in for considerable modification. Although, as 
previously supposed by the writer on other grounds, the 
sacrum was the centre of power and of motion in this 
great animal, as a result of the depression of the scapula 
the posterior portion of the neck and middle portion of 
the back were elevated, and the highest vertebra of the 
back is not necessarily the spine of the sacrum. Another 
characteristic of all Sauropoda is the elongation of the neck 
and the extreme abbreviation of the back, which now in 
several forms is found to be composed of from ten to eleven 
vertebrae only. Brontosaurus seems to differ from Diplo- 
docus in the relative abbreviation of length as a whole 
correlated with the greater massiveness of the skeleton, but 
especially in the abbreviation of the tail. 


Cervicals ee Sacrals Caudals 
Brontosaurus ... 13 est. ... 10 5-6 49 test. 
Diplodocus ... 15 eee DL 4-5 35-40 


In three specimens of Diplodocus evidence has been found 
of the consolidation of certain vertebrae of the tail (caudals, 
17-18 and 19-21) at the point where they reach the ground. 
From this it has been inferred that the tail was used 
partly as a bracing or supporting organ when the anterior 
half of the body was elevated. There is no evidence of 
such consolidation in Brontosaurus, and the tail was re- 
latively much shorter. Another difference is that in the 
tail of Diplodocus the vertebral spines are very lofty, and 
the transverse processes laterally compressed, indicating 
that this organ was partly used for propulsion in the 
water. These characters are much less strongly developed 
in the massive limbed Brontosaurus. 

In this connection we may mention two partly antagon- 
istic theories of the habits of this animal. First, the 
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considerable part of their life in the water, but were also 
capable of progression, and cven of feeding, upon land; 
that during the reproductive and hatching period they 
spent a considerable time on land guarding their nests. 
A similar theory was advocated by IJatcher in his memoir 
on Diplodocus. 

The size of the Brontosaurus has been very generally 
overestimated. The chicf measurements of the present 
skeleton as mounted are: 


Feet Inches 


Length over all from head to tip of tail ... 60 8 
Length of vertebral column ... ann) net Tee) © 
Length of neck... ape cog ‘i ih 1G 
Length of tail ... 360 18 sn Pest) eer 
Length of longest rib... 200 ae ONES 
Length of hind-limb, including foot aa Ge oe 
Length of fore-limb, including foot... oo te 
Depth of body from lower end of pubis 

to top of posterior dorsal spine ... Sat 
Length of head as restored ... Mee al 


Estimated weight of animal when alive ... 38 tons 


As above noted, the long-limbed Diplodocus attained a 
greater length; the specimen recently presented to the 
British Museum is 84 feet long. The litthe known Baro- 
saurus, related to Diplodocus, was of still larger size, and 
the Brachiosaurus of Riggs had a much greater length of 
limb, but we have no means of ascertaining its length 
over all. 

It is interesting to compare these measurements with 
those of a fully grown “ sulphur bottom ’”’ whale, care- 
fully measured by Mr. F. A. Lucas, and reproduced at the 
St. Louis Exposition. This animal, a male, measured 
74 feet 8 inches from the notch of the flukes to the tip 
of the nose. The approximate weight of the bones was 
17,920 pounds. The entire animal was estimated at not 
much less than 63 tons. 

Our estimate of the weight of Brontosaurus is based on 
a model by Mr. Charles R. Knight on a one-sixteenth scale, 
founded upon the actual measurements of the present 
skeleton. As carefully estimated by Mr. W. K. Gregory 
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and Prof. William Hallock, of the physical department of 
Columbia University, the Brontosaurus displaced 34} tons 
of water. {If the animal was slightly heavier than the 
water which it displaced, say 1o per cent., it would weigh 
38 tons. Prof. Hallock thinks that an estimate of from 
35 tons to go tons would be very near the truth, even 
allowing for errors of restoration. 


Skull of Morasaurus, 


Association at the Cumbridge mecting 
deposit of dinosaur remains known as the 


Before the British 
the remarkable 


observed in the form of a bony tube in three skulls, it is 


_ of course possible that it was not invariably present in the 


Sauropoda, and that in some forms 
partially or completely roofed over. 

It will be recalled that the skull of Diplodocus has a 
long snout or antorbital extension supporting a series of 
slender, pencil-like teeth. The skull of Morosaurus differs 
widely from this type, first in the highly convex forehead 
cr antorbital region, which is undoubtedly correlated with 
the presence of the great spoon-shaped cropping teeth, 
which were comparatively powerful and presented con- 

siderable resistance. .\bove, there are 
four premaxillary and eight maxillary 
teeth, decreasing in siz» as they extend 
toward the back of the jaw. From 
twelve to thirteen teeth are preserved in 
the mandible. The deep, massive pro- 
portions of the premaxillaries, max- 
illariecs, and mandibular rami are also 
mechanically correlated with the inser- 
tion and powerful functions of these 
large teeth. It is evident, however, that 
as in Diplodocus the animal had no 


the foramen was 


— - power of masticating its food, and that 


these anterior teeth served simply for 
prehensile purposes. 


The anterior narial or respiratory 


Hitcers: 


Charles R. Knight. Scale 
308 mm. high, 1/16 Natural Size. 


Model of the Brontosaurus, by 
Model, 


“* Bone Cabin Quarry ” 


was described. The quarry, which 
lies about nine miles north of the Como Bluffs, west of 
the Rockies in south-central Wyoming, is believed to 
represent a delta or mud and sand bar formation, in which 
were accumulated more or less complete remains of all the 
dinosaurs of the period. 

One of the most rare and welcome products of this 
quarry in the continuous workings which began in 1897 
and were recently completed have been 
the series of skulls, because the skull is 
the rarest and most fragmentary part of 
any of the Jurassic dinosaurs. They in- 
elude one complete and two incomplete 
skulls of Diplodocus, two complete skulls 
of the carnivorous Allosaurus, one of 
Ornitholestes, the supposed bird-catching 
dinosaur, one of Laosaurus, a primitive 
iguanodont, one complete skull and por- 
tions of two other skulls of Morosaurus. 
This last is herewith described and illus- 
trated for the first time. It was found 
at the end of a serics of cervical vertebrie 
by Dr. W. D. Matthew in an extremcly 
crushed condition, and its restoration re- 
quired great skill and care. 

Hitherto our knowledge of the skull of 
the Sauropoda has been limited to the 
single complete skull of Diplodocus and 
to the posterior portion of the cranium 
of one specimen of Morosaurus, both de- 
scribed by Marsh. These new materials, 
therefore, greatly expand our knowledge. 

The most important point brought out 


is that all three skulls exhibit a_ well 
defined tubular opening on top of the 


skull at the junction of the parietals and paroccipitals. 
This foramen is smoothly lined with bone, and leads directly 
down into the cerebral cavity. It is thus probable that it 
lodged a large pineal eye, an organ the existence of which 
was left prob alematical by Marsh, as shown in the following 
passage :— 

There is no true pineal foramen, but in the skull here 
figured (Plate ii.) there is the small unossified tract men- 
tioned above. In one specimen of Morosaurus a_ similar 
opening has been observed, but in other Sauropoda the 
parietal bones, even if thin, are complete.’’ In Marsh’s 
drawing the parietal opening is indicated rather as a 
fontanclle than as a foramen. While this opening is 
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of Photo. 


Fic. 4.—Model of the Diplodocus, by Charles R. Knight. 
Model, 826 mm. long, 1/16 Natural Size. 


openings are very large, facing forward 
rather than more directly upward, as 
in Diplodocus, while the openings in 
front of the orbits are correspondingly 
reduced. As restored in this specimen 
the orbits are of enormous size, but 
considerable restoration was necessary in 
the bone surrounding this region, so that the con- 
tours of the orbits cannot be certainly ascertained. In 
the superior aspect of the skull it is evident that the 
frontal and nasal bones were much longer than in Diplo- 
docus. {t is noteworthy that the occiput or back part 
of the skull has practically the same composition as in the 
carnivorous Dinosaurs, namely, the parictals hardly enter 
at all into the top of the cranial roof except to bound the 


1/109. Scale of 


Scale of Photo., 1/05. Scale of 


parietal or pineal foramen at the sides; this foramen, 
which is absent in the carnivorous dinosaurs, is bounded 
posteriorly by the supraoccipitals. The squamosals form 
the infralateral portions of the occiput. These resemblances 
tend, so far as they are of value, to sustain Prof. Seeley’s 
view that the Sauropoda and Theropoda, or carnivorous 
dinosaurs, are more nearly related to each other (Saur- 
ischia, Seeley) than either are to the Predentata (Ornith- 
ischia, Sceley); in fact, it is possible to derive the sauropod 
type from a primitive quadrupcdal theropod type, but not 
to derive cither from an iguanodont type. 
Henry FarrFieLD Osgorn. 
American Museum of Natural History, October 5, 1905. 
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THE PRESENT POSITION OF RADIO- 
CTI TEs 

“[ HERE are three fundamental conceptions, the atom, 

the electron, and the ether. The seventy odd different 
kinds of atoms known, although fundamentally distinct, 
form a class to themselves in the complexity of matter, 
sa that any discovery fundamentally affecting one must 
embrace all. The electron expresses for electricity the same 
idea as the atom does for any one kind of elementary 
mutter, and may be termed the atom of negative electricity. 
Only one kind of electricity, and only one kind of electron, 
is known, and this possesses the same essential properties 
in all its various manifestations. The ether renders possible 
‘action at a distance,’’ and all actions transmitted through 
the ether are of essentially the same character and travel 
at one speed, namely, the speed of light. 

The electron, although by origin an electrical conception, 
is in reality a material conception no less than the atom. 
At rest an electron is a simple charge—an electrostatic 
phenomenon. In motion it constitutes a current of elec- 
tricity—an electromagnetic phenomenon. When an electron 
moves from rest to speed and back to rest again, the ether 
through which it moves at first has no magnetic qualities ; 
then it acquires an amount of magnetic energy proportional 
to the speed of the electron, and then it again loses the 
same amount. Thus the electron cannot move without 
the expenditure of energy, and cannot be stopped until it 
has again given up the same amount. According to 
Newton's laws of motion, therefore, the electron is 
essentially a material! particle. It possesses inertia, or 
‘* apparent mass,’’ but it is not yet known whether it obeys 
the law of gravity, and possesses gravitational mass. 

Since action at a distance travels through the ether at 
the speed of light, the magnetic field at a point some 
distance away [rom the line of motion of an electron cannot 
instantaneously accommodate itself to a change of motion 
of the electron, but the disturbance of the magnetic field 
travels outward from the electron with the speed of light. 
If the change of motion of the electron is periodic, as in 
the case of an electron revolving in an orbit within an 
atom, the disturbance constitutes ordinary light. In the 
Crookes’s tube there is an irregular shower of free-flying 
independent electrons {kathode rays) upon the  anti- 
kathode. The sudden irregular disturbances in the mag- 
netic field travelling outward from the anti-kathode at the 
speed of light constitute the X-rays. 
the other hand, result when electrons are caused to oscil- 
late along paths of metrical rather than molecular 
dimensions, and their wave-length is measured in metres 
rather than in molecular diameters. 

The apparatus employed largely to generate what are 
known to medical men as “‘ high-frequency currents ” 
adinirably illustrate the inertia of electrons. Such a current 
will jump an air gap rather than traverse a spiral rod of 
copper, and will light a high-resistance incandescent lamp 
“short-circuited ’’ by loop of bar copper. 
possesses the same characteristics, as Sir Oliver Lodge 
was the first to demonstrate. 

The question arises whether there are two kinds ol 
inertia, essentially similar, the one ‘‘ material ’’ and the 
other electromagnetic. If a sufficient number of electrons 
could be concentrated within a space of atomic dimensions, 
the total inertia of the aggregate could be made equal to 
that of an atom. Unfortunately, we know of no means 
whereby the mutual repulsions of the electrons could he 


overcome without introducing the hypothetical positive 
electron or its equivalent. 
The present year is the decennary of M. Henri 


Becquerel’s discovery of the natural radio-activity of matter. 
Radio-activity has been interpreted as the effect of a 
process of spontaneous disintegration occurring within the 
atoms of the radio-element, and already atomic disintegra- 
tion is recognised as the probable cause of innumerable 
hitherto isolated phenomena in every branch of knowledge. 
It is the most fundamental and potent factor of evolution 
known. The ultimate cause of atomic disintegration, like 
that of most other common properties of matter, even 
gravitation, remains quite unknown. The view that radio- 


The Hertz waves, on | 


Lightning | 


1 Abridged from the presidential address delivered to the Rontgen Society | 


on January 4 by Mr. Frederick Soddy. 
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activity is the outward and visible sign of deep-seated 
material change followed from the elucidation of the 
nature of the emanations, and of the phenomenon of 
excited or induced activity. It was shown that the eman- 
ations and the allied bodies were new forms of matter 
continuously being produced from the radio-elements, and 
that they were the products of the changing atoms. 
Rutherford’s discovery that the e« radiation consisted of 
radiant particles, and the gradual accumulation of evidence, 
amounting to-day to practical proof, that the a particles 
are radiant atoms of the element helium, enabled the whole 
process to be simply elucidated. A single radiant atom is 
within the means of detection, for example, by the spin- 
thariscope, whereas a million million atoms is not sufficient 
to be detected by the most delicate and refined spectro- 
scopic test. The radio-atom suffers successive disintegra- 
tion, and at each disintegration a single radiant particle 
is in genera! expelled. The radium atom successively 
expels five @ particles, so that a residue of atomic weight 
about 205 should he left if these particles are helium 
atoms. There is strong indirect evidence for believing that 
the residue atom is that of lead. In the natural minerals, 
where the radio-elements occur, are to be found the 
ultimate products of ages of past accumulation. In the 
uranium minerals, helium, radium, polonium, and lead 
have been recognised as the constant companions of the 
uranium. Direct experiments have established in each 
case, except lead, the production of these elements during 
the disintegration. Polonium is the last changing member 
of the disintegration series, is a higher homologue of 
tellurium (Marckwald), and is identified with the radium F 
of Rutherford. The production of lead from polonium has 
not yet been directly observed, but Boltwood has shown it 
to be a constant constituent of the uranium minerals. 

There is a comprehensiveness and subtlety in the oper- 
ations of the laws of nature which the most vivid imagin- 
ation cannot anticipate. The fact that the proportion of 
radium in any uranium mineral must be constant, being 
the ratio between the rate of disintegration of radium and 
that of uranium (or one to a million), cannot fail to have 
most important bearings. If to-morrow radium could be 
imported in quantity from outer space, after a few thousand 
years the quantity in the earth would be no more and no 
less than at present. By that time the quantity exhibited 
to-night will have had its day and ceased to he, but if the 
rest of the mineral! from which it was extracted could again 
be examined a new amount no less than that originally 
present would be found to have grown in the interval. 

How far are we justified in extending these ideas to 
explain analogous phenomena in the case of the inactive 
elements? We know that radio-activity is a mere accom- 
paniment by no means essential to the process of atomic 
disintegration. The evidence available shows clearly that 
atomic disintegration might be universal and yet beyond 
the power of direct detection. A discovery fundamentally 
affecting any one element must embrace the whole class. 
The internal energy of the atom is merely revealed in 
radio-activity, in the same way as the internal energy of 
gun-cotton is revealed onlv when it explodes. The energy 
of the disintegration of an element is roughly a million 
times greater than that of any other change we are 
acquainted with. The attempt of the alchemist to build 
up a heavy element like gold from silver was futile, bes 
cause, even if it could be done, it could not pay. The 
energy of some hundreds of tons of coal would have to be 
put into an ounce of silver to convert it into gold; but 
if gold could be formed from the degradation of a heavier 
element like lead, the gold would be a mere by-product, 
and the store of energy liberated sinimltaneously, however 
reckoned, would be of far greater value than the gold 
produced. At present we are totally ignorant of any means 
of altering or affecting in any way the rate of atomic 
disintegration proceeding spontaneously, or, in other 
words, we cannot effect artificial transmutation. 

The experimental sciences do not hold out much hope 
of giving an immediate answer to the question whether 
atomic disintegration is general, and whether the scarcity 
or abundance of an element in the earth is a measure of 
its stability. We are forced back on such indirect evidence 
as lies ready to our hand. It is possible to obtain such 
evidence in the field of economics for the element gold, 


because gould has been established by long experience to 
be an excellent if not ideal metal for coinage. 
Analysing what this means, we find that an extremely 
complex condition must be satisfied. We are not a stereo- 
typed or stagnant civilisation, and the demand for coinage 
metal experiences great fluctuations. With the scientific 
awakening of last century, an enormously increased de- 
mand arose in consequence of the rapid extension of com- 
merce. In spite of this it is of the utmost importance 
that the value of other commodities expressed in terms of 
that of the coinage-metal must remain fairly constant 
from year to year, otherwise debtors and creditors might 
awake to find themselves ruined by some great variation 
in the value-ratio. Experience shows that this complex 
condition is, as a matter of fact, nearly fulfilled for the 
element gold. The first requirement that gold possesses 
enabling it to fulfil the condition is that it is a technically 
worthless metal. It possesses usefulness only on account 
of its value. Platinum, on the other hand, is unsuited 
for coinage because it possesses value on account of its 
usefulness. In the latter case the demand increases with 
fall of price, while in the former it decreases, 

The second requirement that has to be satisfied if the 
value-ratio is to remain constant is that the output of 
gold should, on the average, bear some fixed ratio to the 
amount of human endeavour expended in the search. 
The scarcity must be relative, and some definite number 
of tons of the auriferous material must on the average 
be extracted to produce an ounce of the metal. That is 
to say, the scarcity must be mainly of concentration, as in 


the case of radium in the uranium minerals. If a tech- 
nically worthless metal is a member of a disintegration 
series, so that its concentration in its ores is on the 


average fixed, it would obey the complex condition required 
for a coinage metal. So that the argument may be in- 
verted, and indirect evidence obtained that gold is, like 
radium, a member of a disintegration series. The gold 
currency cost the world seventy million pounds worth of 
unproductive labour last year. A sum, which expressed in 
pounds runs into ten figures, representing the world’s 
accumulated stock of bullion, has been spent in the past. 
‘To-day it exchanges at its face-value; to-morrow, with 
the introduction of a less expensive and more scientific 
system of book-keeping, it will become a mass ef tech- 
nically worthless metal. 

This extension of the idea of atomic disintegration shows 
how powerfully the recent theories are bound in time to 
affect the life and thought of the community. Those who 
have grasped their significance know well that nothing 
appears the same or can again appear quite the same as 
before. It is not necessary that we should ever approach 
nearer than at present to the control and application of 
the new processes and reservoirs of energy. The mere 
possibility of being able to do so in the future cannot fail 
to leave its mark. By these discoveries the relation of 
mankind to nature has undergone a certain change, and 
man has caught a glimpse of some latent possibilities within 
his legitimate destiny which cannot be effaced. Energy is 
the life of the physical universe. You cannot multiply the 
existing store by a million and leave things as they were. 
Man, nature’s rebel,’’ as Prof. Ray Lankester has 
depicted him, left isolated among the forces of nature to 
work out his own salvation, has had placed before his 
eyes a new material destiny. So far as physical possi- 
bility is concerned, he may one day attain to the power 
as well as the wish expressed in the quatrain of Omar :— 


‘© OQ love! could you and I with fate conspire 

To grasp this sorry scheme of things entire, 

Woold not we shatter it to bi's—and then 
Re-mould it nearer to the heart's desire |” 


oo 


MEDICAL INSPECTION IND FEEDING OF 


CHILDREN IN SCHOOLS.’ 
\WeE welcome this extension of the inquiry begun in the 
physical deterioration report, however limited be 
the terms of reference, viz. (1) to report on what is being 
done, and with what result, in respect to medical inspec- 
tion; (2) to inquire into the methods employed, the sums 
1 Report of Interdepartmental Committee on Medical Inspection and 


Feeding of Children attending Public Elementary Schools. (Cd. 2779.) 
Price 1s. 3c. 
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expended, and the relief given by various voluntary agencies 
for the provision of meals, and to report whether relief of 
this kind could be better organised without any charge upon 
the public funds. 

(1) Upon the first subject, the results are shown to be 
most beneficial, the percentage of sufferers being by no 
means small; thus in defects of vision found in 7 per cent. 
to 20 per cent. of children examined, headache and 
apparent dulness often disappear. Twenty per cent. seems 
a common experience of the incidence of vermin, uncleanli- 
ness, and ringworm; here beneficial results have been 
generally of a marked character, eases being diminished 
by one-half in nine months in Gloucestershire. 

The medical officer of health at Salford demonstrates to 
the teachers the symptoms to expect in infectious diseases, 
and the teachers are becoming so skilful in detecting 
symptoms, and at once excluding all suspected cases, that 
outbreaks of infectious disease demanding medical inspec- 
tion are much less frequent. So will necessity for closing 
the schools diminish. 

Diphtheria, it is stated, is now in several areas under 
such complete control that it can be stopped in a few 
days. We read in this and similar evidence an urgent call 
for the extension of medical inspection, and regret that 
the committee should water their conclusions with a 
comment that the ‘‘results’’ are to be given as state- 
ments of opinion rather than as ascertained facts. The 
contrary is the case, the facts are ascertained, and if the 
dozen witnesses coincide, surcly we have progressed beyond 
opinion. 

(2) In the second inquiry, in which the committee is to 
report whether relief can be better organised without any 
charge upon the public funds, much valuable sociological 
information has been collected. In many schools 2 per 
cent. to 5 per cent. of children require this aid, and a meal 
may cost from a penny to twopence. Seventeen recom- 
mendations outline business-like conperation for charitable 
relief. 

The committee has stated that in the ordinary run of 
cases which will come up to he dealt with, a woman’s 
opinion upon the need of a houschold will be more valuable 
than a man’s, and the opinion of two lady witnesses is 
given that the existing attendance officer is not sufficiently 
trained, and therefore of no use for the purpose. One 
would imagine a recommendation would follow that a lady 
official should be secured for this primary duty of selection 
of recipients. This omission does not seem explicable on 
financial grounds, for it might as readily be a charge upon 
voluntary subscription as upon the public funds. One feels 
that without such aid the frequent abuse of free meals, as 
reported in the evidence, is likely to recur. 

In this inquiry, all! who seek to avoid pauperising parents 
on the one hand, or the underfeeding of school children on 
the other, will find much useful information. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—By the will of the late Sir J. 5. Burdon- 
Sanderson, the laboratory of the pathological department 
of the University is hequeathed the sum of 2000/., payable 
within six months of his death, as an endowment to provide 
for pathological research there, the fund to he vested in 
the professors for the time being of human anatomy, 
physiology, and pathology, who are to have absolute dis- 
cretion as to the application of the fund. 


CaupripGe.—Last Sunday completed the fiftieth year 
during which Dr. Atkinson has presided as Master over 
the fortunes of Clare College, and the University will on 
February 1 present him with an address of congratulation 
similar to that presented to the late Lord Braybrooke two 
yeurs ago. 

Mr. H. ©. Jones, of Clare College, has heen approved 
as deputy for the Jacksonian professor of experimental 
philosophy during the current Lent term. 

The following awards to scholarships in mathematics 
have been made at Queens’ College :—N. R. Krishnamma, 
Merchant Taylors’, 45/.; C. F. Waterfall, Manchester 
Grammar School, 45!.; A. H. Pinder, Malvern College, 
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4ol.; Il. C. Bathurst, Dulwich College, qol.; E. T. 
Lancaster, Exeter School, jol.; G. D. Roechling, \Win- 
chester College, 3ol. 


Tue death is announced, at the age of forty-nine, of 
Dr. W. R. Harper, president of Chicago University. 


Tue council of the University of Sheffield has appointed 
Dr. Lonis Cobbett professor of pathology, and Mr. L. T. 
O’Shea professor of applied chemistry in the University. 


sir Micuary Foster, K.C.B., F.R.S., will preside at 
the meeting of the Public Schools Science Masters’ Associ- 
ation at Westminster School on Saturday, January 20, in 
place of the president, Sir Oliver Lodge, F.R.S., who is 
prevented from being present. 

We learn from Science that at the recent special session 
of the State legislature the University of Wisconsin was 
again authorised to draw its income from the general fund 
of the State treasury, as according to the new method of 
appropriating funds for the university by setting aside two- 
sevenths of a mill on all taxes, the university income fund 
does not become available until February each year, 
whereas the university budget has always been estimated 
on the basis of the fiscal year, which extends from July 1 
to June 30 of each year. 

Own Saturday, January 13, the first annual dinner was 
held of the past chemical students of the Technical College, 
Finsbury. Prof. R. Meldola, F.R.S., took the chair, and 
there were present, in addition to the lecturers and 
demonstrators of the chemical department, seventy past 
students of the college. Prof. Meldola referred with pride 
to the number of past students, who had won distinction 
in the chemical world, and were gathered around him. 
Finsbury was one of the earliest technical colleges, and 
had a record of a quarter of a century's usefulness to the 
technical industries of the country. Dr. Moody, who pro- 
posed *‘ The College,’’ said that this vear was a very 
appropriate one for the first annual dinner, as their head, 
Prof. Meldola, now held the highest distinction the 
Chemical Society had to offer, the office of president. 


.\ piscussion has been opened in L’Enscignement 
mathématique on the reforms to be accomplished in the 
teaching of mathematics, and numerous mathematicians 
have been asked to state their opinions on the conditions 
that should be satisfied by a complete course of mathe- 
matics, theoretical and practical, in institutions of higher 
grade. The questions are as follows :—What improvements 
should be effected in the teaching of pure mathematics? 
What part shonld be played by higher educational institu- 
tions in preparing teachers for secondary schools? And 
how should mathematical teaching be organised in order 
that it may respond better than hitherto to the require- 
ments of other branches of pure and applied science? Of 
those who have already taken part in this referendum, we 
note the names of Prof. Gino Loria (Genoa), Prof. Emile 
Borel (Paris), Prof. Jules Andrade (Besancon), Prof. D. E. 
Smith (Columbia University), Prof. F. Mariotte (Paris). 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Microscopical Society, December 20, 1905.—Dr. | 
Dukinfield H. Scott, F.R.S., president, in the chair.— 
An exhibit consisting of about twenty photographs of 
diatoms taken by the Zeiss apparatus, designed by Dr. 
August Kohler, of Jena, for photomicrography with ultra- 
violet light: Mr. Rheinberg. The objective and other 
lenses used in taking the photographs were made wholly 
of fused quartz, which rendered possible the utilisation of 
ultra-violet light having a wave-length of 275 yu | 
(=275 millionths of a millimetre). The photographs were 
taken with a 1-7 mm. monochromatic objective of 
125 N.A., using light from the cadmium spark. The 
resolving power was therefore as great as would be that 
of an objective used with ordinary light if it were possible 
to give it an N.A. of 2.5. There were photographs of 
Suvirella gemma and Amphipleura pellucida; one of the | 
latter taken with oblique illumination showed the diatom 
clearly resolved into dots. There were also comparison 
photographs of the same diatoms, taken with a 2 mm. 
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apochromatic objective of 1-4 N.A. using light from the 
magnesium spark (A=383 me) giving about the same 
amplification, viz. about 1800 diameters. The difference in 
the appearance of the images was very apparent.—A fern 
fructification from the lower Coal-measures of Shore, 
Lancashire: D. M. S. Watson. 

Linnean Society, December 21, 1905.— Mr. C. B. Clarke, 
F.R.S., vice-president, in the chair.—{1) An aposporous 
seedling of Polypodium vulgare, with a frond bearing a 
well defined prothallus at the tip. (2) A new case of 
apospory in Cystopteris montana: C. JT. Druery.—The 
International Botanical Congress at Vienna in June last : 
Dr. A. B. Rendle. A report was given on the work of 
the congress, and in particular on the proposals of the 
conference on botanical nomenclature (see Nature, vol. 
Ixxil., p. 272, 1905).-Cyrtandrez Malaya insularis nove: 
Dr. F. Kranztin.—On Characee from the Cape of Good 
Hope collected by Major A. H. Wolley-Dod, R.A.: 
I]. and J. Groves. 

Mathematical Society, January 11.—Prof. Forsyth, 
president, in the chair.—On the monogeneity of an 
algebraic function: Dr. H. F. Baker.—On the diffraction 
of sound by large cylinders: J. W. Nicholson.—On the 
expression of the so-called biquaternions and triquaternions 
by quaternary matrices: J. Brill.—Dr. E. \V. Hobson 
made an informal communication On the representation 
of functions of real variables. 


Paris. 


# Academy of Sciences, January §.—M. Poincaré in 
the chair.—On a method allowing of the determination 
of the constant of an absolute electrodynamometer with 
the aid of an induction phenomenon: G. Lippmann. in 
the determination of the constant of an absolute electro- 
dynamometer, the conditions imposed by the calculation 
if accuracy of measurement is aimed at are the opposite 
of the conditions for sensitiveness. In the method pro- 
posed in the present paper, the experimental measurement 
is reduced to finding the equilibrium position of a galvano- 
meter, and measuring either an angle or a length.—On 
comets, and the curvature of their solar trajectory: Emile 
Belot.—On plane transformations: M. Madamard.—On 
the non-stationary motion of a fluid ellipsoid of revolution 
which does not change its figure during the motion: \V. 
Stekloff.—On the stability of aéroplanes and the rational 
construction of supporting planes: Edmond Seux.—On the 
variation of the emission spectra of some electric lamps 
with temperature: P. Vaillant. The lamps studied were 
the Cooper-Hewitt mercury lamp, the tantalum filament, 
the Nernst, and the ordinary carbon filament lamps. 
Figures are given showing the variations in the composition 
and intensity of the light with the number of watts con- 
sumed by each lamp.—On a new type of compound in the 
group of rare metals: C. Matignon and E. Cazes. At 
a high temperature samarium chloride, SmCl,, is slowly 
reduced in a current of hydrogen to a lower chloride, the 
analyses agreeing with the formula SmCl,. This lower 
chloride was obtained by other methods, the complete 
absence of moisture being the one condition essential. The 
chlorides of praseodymium and neodymium do not undergo 
a similar reduction by hydrogen.—The electrolytic prepar- 
ation of spongy tin: D. Tommasi. The electrolytic soln- 
tion is made up of stannous chloride (10), hydrochloric 
acid (1), and water (50), and the tin is deposited on a 
rotating kathode.—On cuprons-silicide: Em. Vigouroux. 
The author has repeated and confirmed his earlier experi- 
ments on this subject, and shows that in pure silicides of 
copper the amount of combined silicon is about ro per cent. ; 
the crystallised cuprous silicide, Cu,Si, has been isolated 
and its principal properties determined.—The reduction of 
the chlorides of silver and copper by calcium: L. Hack- 
spill. The reduction of silver chloride by calcium gives 
rise to a series of alloys of calcium and silver varying 
according to the proportion of calcium used. The reduction 
of cuprous chloride gave similarly a copper-calcium alloy. 


| —Asymmetrical derivatives of 1: 6-hexanediol; the diethy] 


ether and di-iodide of 1: 7-heptanediol: R. Dionneau.— 
On the conditions of hydrogenation of some halogen deri- 


| vatives of fatty hydrocarbons by the metal ammoniums. 


The preparation of ethylenic and acetylenic hydrocarbons : 
Ik. Chablay. Sodium, dissolved in liquid ammonia, acts 
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upon ethylene chloride quantitatively according to the 
equation C,H,Cl,+2NH,.Na=2NaCl+C,H,+2NH,. The 
homologues of ethylene bromide give unsaturated hydro- 
carbons similarly, but there are secondary reactions. With 
compounds of the type R.CHCI,, the alkali-ammonium 
reacts differently, giving the paraffin R.CH,.On the 
retrogradation and composition of natural starch other than 
potato starch: Eug. Roux.—The action of invertin in a 
heterogeneous medium: Victor Henri.—On solid solutions : 
Fréd. Waltlerant.—On the secretory canals in the wood 
of Dipterocarpus: P. Guérin.—On the respiration of the 
flower: M. Maige.—The composition of the fluids which 
circulate in the plant; variations of nitrogen in the leaves : 
G. Andyé.—On hordenine, a new alkaloid extracted from 
the germs of barley: E. Léger. The alkaloid forms 
anhydrous crystals of the composition C,,11,.NO. It is a 
strong tertiary base, forming easily crystallisable salts.— 
Hordenine, its degree of toxicity and symptoms of poison- 
ing: lL. Camus. This alkaloid is not highly toxic; death, 
when it is produced by a large dose, is determined by an 
arrest of respiration—On the echinoderms collected by the 
French .Antarctic Expedition under Dr. Charcot: R. 
Koehler.—On the value of the magnetic elements at the 
observatory at the Val-Joyeux on January 1: Th. 
Moureaux.—Deep marine currents in the North Atlantic : 
A. Chevallier. 


DIARY OF SOCIETIES. 


TAHAURSDAY, January 18. 

RKovat Society, at 4.30.—Tbe Factors which Determine the Production 
of Intraocular Fluid: E. E. Henderson and Prof. E. H. Starling, F. R.S. 

A Critical Account of some Anomalous Conditions of the Cerebrum in 
the Human Fotus: Dr. W. L. H. Duckworth,—A Case of Regeneration 
in Polychate Worms: .A. T. Watson. —On the Infection, Histology, 
and Devel pment of the Uredo Stage in certain Uredinem 1. B. P, 
Evans.—On the Synapsis in Amphibia : Jj. HE. 5. Moore and Miss A L. 
Embleton.—On the Constancy of Form among the Synaptic Gemint 
(Heterotype Chromosomes) in certain Animals: J. E.S Moore and G. 
Arnold.—The Growth of the Oocyte in Antedon : a Morphological Study 
in the Cell Metabolism: G. C. Chubb.—Observations on the Life 
History of Leucocytes: C. E. Walker.—A Study of the Mechanism of 
Carbon Assimilation in Green Plants: F. L. Usher and J. H_ Priestley.— 
Note on the Progeny of Chestnut Thoroughbred Horses: W. F. R. 
Weldon, F.R.S. 

CHEMICAL Socigry, at 8.30.—The Refractive Indices of Crystallising 
Solutions with Especial Reference to the Passage from the Meta-stable 
to the Labile Condition: H. A. Miers and F. [saac.—Vhe Determination 
of Available Plant Food in Soils by the Use of Weak Acid Solvents. 
Part II.: A D. Hall and A. Amos.—The Action of Ammonia and 
Amines on Diazohenzene Picrate: ©. Silherrad and G Rotter.—The 
Preparation of J-Bistriazohenzene: O. Silherrad and B. J. Smart.— 
Gradual Decomposition of Etbyl Diazoacetate: O. Silberrad and C. S. 
Roy.—Studies on Nitrogen Iodide. Part I]. The Action of Methyl 
and Benzyl lodides: O. Silberrad-and B. J. Smart.—Silicon Researches. 
Part NX. Silicon Thiocyanate : J. E. Reynolds.—The Relations between 
Absorption Spectra and Chemical Constitution. Part I. The Chemical 
Reactivity of the Carhony! Group: A. W. Stewart and E. C. C. Baly.— 
Halogen Derivatives of Substituted Oxamides: F. D. Chattaway and 
W. H. Lewis.—The Effect of Constitution on the Rotatory Power of 
Optically Active Nitrogen Compounds. Part I.: Miss M. B. Thomas 
and H. O. Jones. —Menthyl Benzene Sulpbonate and Menthyl-g- 
Naphthalene Sulphonate: T. S. Patterson and J. Frew.—An Apparatus 
for the Continuous Extraction of Liquids with Ether: R. S. Bowman.— 
Action of Bromine on Benzeneazo-v-Nitrophenal: J. T. Hewitt and 
N. Walker.—Some Reactions and New Compaundsof Fluorine. Part 1. 
FE. B. R. Prideaux.—The Relation between Absorption Spectra and 
Chemical Reactivity. Part 11. The Quinonesand a-Diketones: E. C. C. 
Baly and A. W. Stewart.—The Relation between Absorption Spectra and 
Chemical Reactivity. Part [11. The Nitroanilines and tbe Nitropbenols : 
E.C. C. Baly, W. H. Edwards, and A. W. Stewart.—Contributions to 
the Chemistry of the Rare Farths. Part [.: M. Esposito.—A Synthesis 
of Aldehydes by Grignard's Reaction: G. W. Monier Williams.—The 
Condensation of Dimethyldihydrnresorcin and of Chloroketodimethyl- 
tetrahydrohenzene witb Primary Amines. Part 1. Monamines, Ammonia, 
Aniline, and #-Toluidine: P. Haas. 

Society or ARTs, at 4.30.—The City of Caleutta: C. E. Buckland.—At 
8.0.—-High Speed Electric Machinery, with Special Reference to Steam- 
Turbine Machines: Prof. S P. ‘Thompson, F.R.S. 

Linnean Sociery, at 8.—The Life-history of Wargaritifera Panasesae : 
A. W. Allen. On some Endophytic Algz: A. D. Cotton. —Jacobson's 
Organ of Sphenodon: Dr. R. Broom. 

FRIDAY, January 19. 

Rova Institurion, at 9.—Some Meoietions of the Theory of Electric 
Discharge to Spectroscopy : Prof J. J. Thomson, F.R.S- 

INSTITUTION OF MECHANICAL ENGINEERS, at 8, — Behaviour of Materials 
of Construction under Pure Shear: E. G. Izod (Reswoned Discussion): 
Worm Contact: R. A. Bruce. 

MONDAY, Jaxuary 22. 
SocioLomicaL Society, at 8. —Sociology asan Academic Subject : 


R. M. Wenley. 
TUESDAY, JANUARY 23. 


Rovar INSTITUTION, at 5. —Impressions of Travel in China and the Far 
East: Prof. E. H. Parker. 
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InstiTuTION oF Civin EnGinrers, at 8.—ANesumed Discussion: The 
Elimination of Storm-water from Sewerage Systems: D. E. Lloyd- 
Davies.—On the Elimination of Suspended Solids and Colloidal Matters 
from Sewage : Lieut.-Colonel A. S. Jones and Dr. W. O. Travis. 

MineERAtoGicaL Soctery, at 8.—Studies in Crystallisation: Prof. M ers 
and Mr. Chevalier. —The Chemical Composition of Geikielite : Mr. Jones 
and Mr. Crook. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Annual General Meeting. Pre- 
sident’s Address: Copper and its Alloys in Antiquity. 


WEDNESDAY, JANUARY 24. 
SocreEry or ARTS, at 8.—The Planting of Waste Lands for Profit 
Nishet. 
GEOLOGICAL SOCIETY, at 8.—The Buttermere and Ennerdale Granophyre : 
Rohert Heron Rastall.—On the Igneous and Associated Sedimentary 
Rocks of Llangynog (Caermarthenshire) : T. Crosbie Cantrill and Herbert 


Henry Tbomas. 
THURSDAY, JANUARY 25. 

Rovau Society, at 4.30.—Prelahle Papers ; Experiments on the Chemical 
Rehaviour of Argon and Helium: Dr. W. T. Cooke.—TYhe Vapour 
Pressure in Equilibrium with Substances holding Varying Amounts of 
Moisture. Parts 1. and 1J.: Prof. F. T. Trouton, F.R.S., and Miss B. 
Poole.—Note on Heusler’s Magnetic Alloy of Manganese, Aluminium 
and Copper: Prof. A. Gray, F.R.S.—On the Overstraining of [ron by 
Tension and Compression: J. Muir.—On the Effect of High 
Yemperature on Radium Emanation: W. Makower.—Observations and 
Photographs of Black and Grey Soap Films: H. Stansfield.—Artificial 
Double Refraction due to /olotropic Distribution, with Application to 
Colloidal Solution and Magnetic Fields : T. H. Havelock.—An Electrical 
Measuring Machine for Engineering Ganges and other Bodies: Dr. 
P. E. Shaw.—Thke Relation between the Osmntic Pressure and the 
Vapour Pressure of a Solution: W. Spens. ~The Elliptic Integral in 
Electromagnetic Theory : Prof. A. G, Greenhill, F.R.S.—On the Simple 
Group of Order 25920: Prof. W. Burnside, F.R- St 

Society or Arrs, at 8.—High Speed Electric Machinery, with Special 
Reference to Steam Turhine Machines : Prof. S. P. Thompson, F.R.S. 

Institution of E:.rctrricat ENGrNEERS, at 8.—'lechnical Considera- 
lions in Electric Railway Engineering: F, W. Carter. 

FRIDAY, January 26. 

PuysicaL Society, at 5. 

Institution oF Civu. ENGINEERS, at 8.—Prince of Wales Pier, Falmouth : 
‘TY. R. Grigson.—Ferro-Concrete Pier at Purfleet: H. O. H. Etheridge. 
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TEIN RELVMON HO URMDIO-VCTINE 
II ROC IES SIE 
Radio-activity, By oteeseiwuthertand, isis: 

Second edition. Pp. xiv+58o0. (Cambridge: The 

University Press, 1905.) Price 12s. 6d. net. 
PROF. RUTHERFORD'S book has no rival as 

an authoritative exposition of what is known of 
the properties of radio-active bodies. A very large 
share of that knowledge is due to the author himself. 
His amazing activity in this field has excited universal 
admiration. Scarcely a month has passed for several 
years without some important contribution from him, 
or from the pupils whom he has inspired, on this 
branch of science; and, what is more wonderful still, 
there has been in all this vast mass of work scarcely 
a single conclusion which has since been shown to be 
ill-founded. The general scope of the present work 
has been noticed in these columns in a review of the 
first edition. Before passing to the discussion of 
special points, it is only necessary to say that the 
second edition fully maintains the reputation of its 
predecessor for completeness and suggestiveness of 
treatment. 

It is natural to turn eagerly to the paragraph in 
which Prof. Rutherford discusses what may be called 
the burning question in radio-activity—Does the « 
particle consist of an atom of helium? Prof. Ruther- 
ford is evidently still inclined to the view that this 
is the case. He is influenced chiefly by the undoubted 
fact that helium is a product of the changes occurring 
in radium, by the approximate agreement in the 
electrochemical equivalent of the « particles with the 
value which is considered appropriate to helium 
atoms, and by the slowness with which the final 
products of radium are formed. This slowness seems 
to exclude the possibility that helium, which appears 
so soon, can be anything but a bye-product. 

It is difficult to regard the argument from the 
electrochemical equivalent as having great weight, for 
the assumptions which must be made before available 
measurements can be brought to bear are many and 
bold. 

Jn the first place, how do we know the electro- 
chemical equivalent of a helium atom? In a case 
like hydrogen or oxygen we are on safe ground, for 
experiments on the clectrolysis of its compounds enable 
us to compare the quantity of electricity conveyed with 
the amount of the element liberated. But no such ex- 
periment can be made with helium, for it forms no 
compounds. It is evident, therefore, that the desired 
information can only be got by some indirect argu- 
ment. Unfortunately, the most obvious kind of induc- 
tion does not lead us to a very satisfactory conclusion. 
It is found that if we call the charge which a mono- 
valent atom can carry e, then a divalent atom will 
carry a charge 2e, a trivalent atom a charge 3e, and 
soon. What, then, are we to expect of an atom like 
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helium, which, so far as can be judged from its 
chemical behaviour and from its position in the 
periodic classification, has zero valency? Obviously 
that it should not be able to carry a charge at all in 
the same sense that the other atoms can do so. 

Helium, like other gases, can be ionised by the 
Réntgen rays, so there is reason to think, from this 
point of view, that its atom can in some sense be 
charged. 

It has been customary to assume that the appro- 
| priate charge to assign to it is that of a monovalent 
atom. This may be the best view to take provision- 
alty.. But further light is much necded. 

Again, we have no very direct measurement of the 
| charge carried by an @ particle. Prof. Rutherford 
| assumes for that case also the charge characteristic 
of a monovalent atom, and he has been able to cal- 
culate on this assumption the volume of radium 
emanation and the heating effect of radium. The 
results in both cases are in satisfactory agreement with 
experimental data, and Prof. Rutherford is to be con- 
gratulated on his remarkable success in showing that 
such agreement can be obtained. But he would not, 
in all probability, press the exactness of this agree- 
ment as sufficient evidence that the charge of an @ 
particle is exactly that assumed, and not either half 
or double, for he has had to use many data which 
cannot but be considered subject to very serious un- 
certainty. Indeed, the agreement obtained is so good 
that even if all the premises are correct it must be 
considered as to some extent fortuitous. 

Perhaps the most original chapters in Prof. Ruther- 
ford’s boolk are those in which he has so admirably 
disentangled the complicated series of changes which 
are involved in the disintegration of radium and its 
emanation. The idea at one time entertained that 
radio-activity was determined by high atomic weight 
must now be abandoned. For it has been made quite 
clear by these investigations that changes character- 
ised by low radio-activity and slow atomic disintegra- 
tion are followed by others of far greater rapidity. 
Radium, in losing atomic weight, turns into the 
emanation, which, weight for weight, is far more 
active than its parent. 

In the appendix some interesting properties of the 
a rays are described. This branch of the subject is, 
however, at present in a very chaotic state, and we 
shall not discuss it here. One remark may be 
criticised—nearly the last in the book. Prof. Ruther- 
ford thinks that ordinary matter may be emitting as 
many or more @ particles than uranium, if only the 
velocity of these is less than that minimum velocity 
which has been found necessary to produce the 
characteristic phenomena. This is scarcely con- 
sistent with the facts if the « particle is a helium 
atom. For why, in such a case, is helium only 
found in appreciable quantity in radio-active minerals ? 

In conclusion, we must once more congratulate 
Prof. Rutherford on the admirable manner in which 
he has brought his book up to date, and express a 
hope that the present edition may have many suc- 
cessors. IRS Ilo Swsteur. 
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PHILOSOPHIA.” 


The Metaphysics of Nature. By Carveth Read. Pp. 
vili+ 334. (London: A. and C. Black, 1905.) Price 
Gos Od nets 

Cw philosophy or metaphysics Mr. Read 

divides into two branches, the metaphysics of 
nature and science and the metaphysics of ideals. 

In this work he deals only with the former branch, 

and only with the most general principles of science. 

He makes it a rule ‘‘ not to attempt to solve a priori | 

any problem that can only be effectually treated by 

inductive methods.”’ He discusses in the introduc- 
tion the meaning of terms like belief and knowledge, | 
reality and truth. Then in Book i., entitled “ Canonic,” 
he considers various tests of truth, different forms | 
of scepticism, and the great problem of the 
relativity of knowledge. Book ii.—'‘ Cosmology ’’-- 
deals with the doctrine of substance. Book iti.— 

** Psychology *’—deals on the same lines with the sub- 

ject of experience; while the last book—‘ The Cate- 

gories °’—discusses relation, the physical categories, 
and the categories of subjective activity. 


“ PRIMA 


NATOKRE 


The author’s beliefs on two of the most general of | 
metaphysical problems may be most concisely stated in | 
his own words. Thus on p. 240 he writes :— 

‘fF am reconimending as the most coherent and 
natural way of thinking, on the whole, this hypo- 
thesis that the world is essentially a conscious thing; 
that in consciousness we have immediate knowledge 


of Reality, but not of the whole of Being; that the 
rest of Being is made known to us by phenomena; 
that it Is everywhere conscious, but in various degrees, | 
and that the higher degrees are known to us by the | 
phenomena of organisation.’’ 

Again, in dealing with the teleological problem on 
p. 345 :— 
* Frankly, I wish it were possible to prove or make 
credible the teleology of Nature, because we might 
then follow Aristotle in identifying the End of Nature 
with the End of Humanity; but [ cannot help feeling 
that the weight of argument is against the doctrine 
of Final Causation. Like transcendent Being, it re- 

mains a merely indicative, orectic category.” 

The influences to which Mr. Read most readily 
responds are Hume, Spinoza, to some extent Spencer, 
and, of course, modern science. The defences of 
Hume often bring out points too apt to pass un- 
noticed. Thus Hume's “custom ’’ is described as 
‘‘intuitive reason in the making.’? Mr. Read, who 
has a lurking affection for the sceptical—e.g. he 
thinks that the scepticism of the new academy was 
superior, even as philosophy, ‘‘ to the fanatical dog- | 
matism of the Stoies and to the gaseous hypotheses | 
of the Epicureans’’—points out the elements of 
Hume’s philosophy which were clearly sceptical, but | 
lavs over against them the facts that scepticism was 
partly a disguise with Ilume, and that even Hume 
puts forward pragmatism as the natural remedy for 
scepticism. 

Hume’s great follower or 
receives Interesting treatment. Mr. Read refuses to 
join in the ‘‘ hysterical outcry ’’ against the thing-in- 
itself; but he finds abundant cause for complaint in | 
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controverter, Kant, 


| tions quite unfamiliar to him. 
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Kant’s mythological method of arguing from the 
unity of consciousness to a substance, a “ thing ”’ 
that ‘* forms an idea.’’ Iant’s famous statement is 
quoted :—“ If there is no Urwesen distinct from the 
world, if the world is without a beginning and there- 
fore without a Creator, if the will is not free, then 
moral ideals and principles lose all their validity ’’; 
and Mr. Read adds, ‘It is impossible to find in 
literature a more desperate sentence than this, or a 
more false.’’ 

One welcomes the clear distinctions drawn in the 
introduction, chapter ii., between empirical, physical, 
transcendent, and noumenal reality; the defence, too, 
of much-abused eclecticism on the ground that after 
all the great systems in philosophy are themselves 
patchworks. And unless one is wedded to the theory 


| that philosophy must be dull if it is to be sound, one 


rejoices in the good sayings—often as sensible as they 
are pungent—with which the book abounds, such as— 
“Future generations may have reason to thank those 
who left them something to do, more than those who 
anticipated everything,’’ or the description of Hegel’s 
rationalism as only an unintelligent empiricism. But 
no short notice like this can do justice to the close- 
ness of the argument, the soundness and compre- 
hensiveness of a book which must be ranked among 
the most important of recent years. 

There are one or two animalcules in the ointment. 
Locke’s great work is referred to as ‘ Essays of 
Human Understanding ’’; and in talking of Hume’s 
‘Treatise? the author gives references to the parts 
only, forgetting that there are in it boolss divided into- 
parts. Words like verbile, questionnaire, glissaded, 
do not find favour with all readers. An index might 
well have been provided, but its absence finds much 
compensation in an excellent table of contents. 


MATHEMATICS FOR THE LABORATORY. 


Higher Mathematics for Students of Chemistry and 
Physics, with Special Reference to Practical Work. 
By Dr. J. W. Mellor. Second edition, enlarged. 
Pp. xxi+631. (London: Longmans, Green and 
Comeiocs mebnicc 15s. net. 

HIS is the second edition of a book which front 
the first was recognised as filling a place of its 

own in our mathematical literature. It is essentially a 

book for the student of chemistry, for whom a smatter- 

ing of mathematics used to be supposed to be sufficient. 

The result was that our college curricula made no 

provision for training chemists in the mysteries of 

the calculus, at least no compulsory provision. When 
at length the eager student came in touch with 
modern work, say, on the velocities of reactions, or 
on thermodynamic developments in general, he 
encountered mathematical methods and even nota- 

What was he to do? 

Go and quaff the heavenly nectar provided by 

Williamson or Lamb? But this, we learn from Dr. 

Mellor’s preface, brought perplexity rather than clear- 

ness of vision. What the student of chemistry 

wanted was a working knowledge of the methods of 
the differential and integral calculus, with a minimum 
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of theory and demonstration. The student of physics 
is somewhat differently circumstanced. From time 
immemorial physical research and mathematical 
methods have been more or less closely associated, 
and every student of physics knew that a certain 
knowledge of higher mathematics was demanded of 
him. Yet complaints have been heard even from him 
that the mathematical courses in our colleges lacked 
a certain flavour of the real, and were not particu- 
larly suited to his needs. It has often been said that 
there is no roval road to mathematical knowledge. 
To quote Dr. Mellor himself, a certain amount of 
drudgery is necessary in some stages. But some 
roads are easier than others; and in this bool: 
chemical and physical problems are introduced, like 
rest houses along a weary way, to cheer the flagging 
traveller. Here he finds familiar food for his mind. 
To change the metaphor, the student is given a new 
weapon, and at the same time is taught how to use 
it on material already his. 

To what extent the reader, otherwise ignorant of 
the principles of the differential calculus, will be able 
to appreciate the first chapter, experience alone can 
tell. The introduction of sections on proportionality 
and logarithms in the middle of the discussion of 
diflerentiation does not strike one favourably. The 
author's reference to this in the preface may, how- 
ever, be accepted as sufficient excuse. 

The new edition is fundamentally the same work 
as the old, but about a fifth more bulky. The increase 
in size is due partly to a more sparing use of small 
type, but chiefly to the introduction of new matter. 
There is also a good deal of re-arrangement of in- 
dividual sections, such, for example, as the carrying 
forward of the paragraphs on the Gamma and 
elliptic functions from chapter iv. (the integral 
ealculus) to chapter vii. (how to solve differential 
equations). From: a physical point of view this is 
undoubtedly the better arrangement; and there is 
a further improvement which deserves notice, namely, 
the leading up to each of these functions by the dis- 
cussion of a comparatively simple dynamical problem. 
The most obvious addition is the new chapter on the 
calculus of variations, in which brachistochrones and 
isoperimetrical problems are touched upon. Probably 
the main service rendered by this chapter will be to 
enlarge the outlook of the student. The class of 
readers for whom the book is ostensibly written will 
hardly ever be ealled upon to apply the calculus of 
variations, and if they should be they would find the 
discussion too meagre for them to make effeetual use 
of it; but it is a real service to open a man's mind 
to the things which lie beyond the immediate purpose 
of his life. The still too common utilitarian idea that 
the practical man should be taught just as much 
mathematics as we know to be necessary for his 
immediate needs is an idea which cannot be too strenu- 
ously contested. The truth is, we never know what 
will be needed before the year is out. The chemist 
of the last generation would as soon have thought 
of studying the properties of Theta functions as of 
familiarising himself with the modes of solution of 
the simpler differential equations, or even with the 
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meaning of a differential coefficient; but that attitude 
of mind is impossible now. The theoretical chemist 
of the rising generation must know his mathematics, 
and we are convinced that many will bless Dr. Mellor 
for providing them with an eminently readable and 
thoroughly praetical treatise. 

Throughout the book there are many historic notes 
which are always interesting in their way. It will 
not, then, be thought amiss to direct attention to the 
section on pp. 59 and 60, and to ask why wricers 
are so slow to do Newton justice in regard to his 
so-called Jaw of cooling. It is now six years since 
Prof. Crichton Mitchell, in a paper on the convection 
of heat by air currents (Trans. R.S.E., vol. xl. 
p. 39), pointed out, what seems to have cscaped 
the notice of every commentator except Fourier, 
that Newton deliberately placed his cooling body 
‘““non in aere tranquillo, sed in vento uniformiter 
spirante.”* Dulong and Petit, therefore, and all their 
copiers, ineluding Dr. Mellor himself, are not giving 
‘“a typical example of the way in which the logical 
deductions of an hypothesis are tested’? when they 
try to apply Newton's law to a body cooling in 
tranquil air. Crichton Mitchell showed that when 
Newton's conditions were realised Newton's law held 
with wonderful accuracy over a considerable range 
of temperature differences. (C. 
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By Dr. E. M. Freeman. 
?aul, Minnesota: The Pioneer 


Minnesota Plant Diseases. 
eh Wiliae ee, (SH, 
Press.) 

HIS publication is issued for ‘the people of 
Minnesota ’’ by authority of the university of 
that State. It may have special reference to a par- 
ticular State, but it is quite evident, from a perusal 
of its pages, that the bool: will be of service wherever 
plants are cultivated. The author talses a broad view 
of his subject, and rightly considers the prevention 
of disease as a more important matter, from the 
point of view of the cultivator, than the application 
of remedies. ‘ Agriculture,’ says he, ‘really re- 
solves itself into one great problem, the prevention 
of plant-disease.“* Keep the ‘ patient’? in good 
health by careful attention to his physiological re- 
quirements, by cleanliness and by strict compliance 
with the teachings of hygiene. Much more good 
will ensue from these measures than from the use 
of insecticides or anti-fungus sprays. A knowledge 
of the life-history of the plant, as well as a corre- 
sponding familiarity with the mode of life of the 
hostile insect or fungus, is, indeed, essential, but 
unless combined with the faculty of turning that 
knowledge to account, the information is, practically 
speaking, of no value. 

The first question that is asked when a diseased 
specimen is submitted is, ‘* What is the matter with 
this plant?’’ The next, and in the view of the 
questioner the most important, is, ‘‘ What am 1 to 
do to get rid of the disease?’ Not one in a hundred 
cucumber-growers, cultivators of the vine or other 
crops, asks a question as to the methods of preven- 
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tion; the ninety and nine ask for a “cure.’? Yet 
whilst prevention is often within reach, cure, in 


the proper sense of the word, is frequently impossible. 
The diagnosis of the disease must be left to the 
skilled expert, the means of prevention should be 
known to all intelligent cultivators, the remedy may 
be prescribed by the plant-doctor, whilst the ‘‘ cure,” 
which often means the bonfire, may be entrusted to 
the labourer. 

Another point which cannot be overlooked in con- 
sidering the prevention of epidemic diseases is the 
necessity for concerted action. If one cultivator 
alive to the exigencies of the case his labour is often 
vain if his neighbour be slovenly and apathetic. 

The book before us is divided into two parts, the 
first dealing with the fungi which are injurious to 
plants generally, the second with the specific diseases 
of Minnesota vegetation. The account of the nature, 
mode of growth, and habits of fungi is written clearly 
and in a style readily comprehensible by the reader 
of average intelligence. It forms, indeed, an excel- 
Jent intreduction to the study of fungi. 

A separate chapter is given to the history of the 
bacteria which presents in a concise form many de- 
tails of the utmost importance to cultivators. .\fter 
these generalities attention is directed to the fungous 
diseases most prevalent in Minnesota. To these we 
need not here specially refer, nor to the sections on 
fungicides and spraying apparatus. We ean only 
add that the book is welt iffustrated and provided 
with a copious index. We commend it to the notice 
of all who are interested in  plant-diseases, and 
especially to foresters and cultivators of field or garden 
plants. 


is 


OUR BOOK SHELF. 
Mesure et Développement de VAudition, 
Marage. Pp. 119. (Paris, 1905.) 

Tuts small volume by Dr. Marage is of scientific 
value inasmuch as it contains an account of a method 
by which acuteness of hearing can be measured, and 
by which any degree of deafness can also be stated 
with accuracy. \urists for many vears have made use 
of the ticking of a wateh, the sound of a tuning-fork, 
or a percussion sound as a source of sound, and they 
state the degree of deafness by a measurement of the 
distance at which the patient can hear the sound as 
compared with the efficiency of a normal ear. The 
best of all acoumcters, no douht, is the human voice, 
as it gives sounds to whieh the ear is adapted; but 
no two human voices are alile, in consequence of 
the variations in quality caused by the vocal resonating 
cavities. 

Dr. Marage, however, has invented a siren which 
furnished with resonating masks (casts of the 
vocal cavities as adapted for the vowels OU, O, J, 
IE, and 1). This apparatus utters these vocal tones 
with singular purity. The form of the mask, and 
especially that of the oral opening in each case, sup- 
presses most, if not all, of the overtones for each vowel, 
and the laryngeal vowel tone (produced by the siren) 
is alone sounded. Further, he has shown that the in- 
tensity of the sound of this instrument, as measured 
by a special water-manometer, is proportional to the 
pressure of the air which traverses the apparatus. 
The siren can be adjusted for any vowel, and the 
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apparatus is always at the same distance from the 
ear. The measurement of the auditive acuity is given 
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in the number of millimetres of watcr shown in the 
manometer when the sound of the particular vowel is 
heard. Thus any vowel sound is heard with a 
pressure of 4 mm. by a normal ear; if the pressure 
must be raised to 4o mm. before the sound is heard 
the auditive acuity is 1/40, if at 60 mm. 1/60, if at 
200 mm. 1/200, and so on. 

Dr. Marage also shows an ingenious method of 
recording on a chart the degree of acuity for each 
vowel, always in mm. of water, and if the points 
for the various vowels are joined a eurve is pro- 
duced. The form of this curve varies with different 
pathological conditions of the middle and internal 
ear, so that after the patient's ear has been tested 
for the vowel tones by the siren, and the curves have 
been plotted out, the form of the curve is of value 
in diagnosis. Lastly, Marage uses the siren to 
massage the drum-hcad and chain of bones by giving 
to the ear for a certain time, say a daily massage of 
ten minutes, using the vowel tones of the instrument, 
and he asserts, and shows by charts, that in a large 
percentage of cases of many forms of ear trouhle, and 
In some eases even of deaf mutism, there is benefit 
derived from the massage treatment. These results 
cannot be criticised in a scientifie journal, as they 
pertain more to the region of the practical aurist, but 
there can be no doubt of the value of the method of 
Marage as a method of accurately determining acute- 
ness of hearing. Joun G. McKenpricr. 


American Insects. By Vernon L. Kellogg. Pp. 
vit674; 812 illustrations and 13 plates. (New York: 
Holt and Co.; Westminster: .\. Constable and Co., 
etches eeGiice 21s. met. 

Tuts work is intended as an introduction to North 

American entomology. It consists of a systematic 

review of the various orders of insects met with in 

America north of Mexico, and of introductory and sup- 

plementary chapters dealing with special subjects. 

The three introductory chapters on structure, physi- 

ology, development and classification are well done, a 

great deal of information being condensed in these 

50 or 60 pages. 

The supplementary chapters are, however, the best 
part of the book. They are (1) insects and flowers; 
(2) colour and pattern and their uses; (3) insects and 
disease. These subjects are treated in an intelligent 
manner, with an absence of dogmatism that is very 
commendable. 

In some parts of the work the author is a little more 
rash. Thus he concludes his account of the slave- 
making ant, Polyergus, with the dictum ‘ specializa- 
tion is leading Polyergus to its end! ’’ Whether this 
is the case must be left to the future to decide. It 
would have been simpler to say that Polyergus has 
mandibles unsuited for industrial purposes, and cor- 
relatively possesses slave-making habits that do not 
appear to be very successful. 

Of the systematic part of the work we cannot speak 
so highly; this is chiefly due, it is only fair to say, 
to inadequate space. There are, as the author says, 
10,000 kinds of beetles in North America, as against 
tooo kinds of birds. It is small wonder that the 
attempt to condense an account of 10,000 species and 
their habits and life-histories into 54 pages does not 
leave a satisfactory impression. The extensive orders 
Coleoptera and Diptera have suffered most from their 
abbreviation. The Coleopterous portion, moreover, 
has not been adequately revised, the larva of a 
Longicorn beetle being figured as a type of the larve 
of the Buprestidae. 

Notwithstanding these drawbacks, the work is 
probably the best that exists for anyone desiring an 
introductory work on North American insects com- 
pressed into a single volume. DS: 
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First Steps in Quantitative Analysis. By J. C. 
Gregory. Pp. vi+136. (London: Edward Arnold, 
1905) uence 2s. 6d. 

Ix this little book the author has aimed at “ pro- 

viding a grounding in the fundamental principles of 

quantitative analysis. It includes the use of the 
fundamental volumetric solutions and several gravi- 
metric estimations.’’ Of the existence of a consider- 
able class of students whose requirements would be 
satisfied by the scope of the worls there can be little 


6é 


doubt, and a small laboratory manual dealing with a | 


few typieal gravimetric and volumetric processes 
eannot be regarded as superfluous. The author’s 
choiee of material leaves little to be desired, but ex- 
ception may be taken to matters of detail. The 
percentage strength of a solution is defined as the 
number of grams of substance in one hundred cubic 
centimetres, a definition which is scarcely acceptable 
to the majority of chemists. The first alternative 
method deseribed on p. 64 for the preparation of a 
normal sodium hydroxide solution may perhaps give 
results aecurate to 1 per eent., but is searcely con- 
sistent with the employment of a multiplying factor 
containing five significant figures. Such inconsistency 
in the use of significant figures is not infrequent, and 
detracts considerably from the value of the book. On 
p. 67 it is stated that ‘‘ the specific gravity of strong 
hydrochloric acid is 1-16 and the liquid contains 31-79 
per cent. by weight of hydrogen chloride ’’—the 
temperature is apparently of no consequence what- 
ever, A brief consideration of the theoretical side of 
the methods and operations involved would have made 
the book considerably more useful as an introduction 


to quantitative analysis. He MEs 
Man: an Introduction to Anthropology. By Dr. 
\V. E. Rotzell. Second edition. Pp. 186. (Phila- 


delphia: J. J. McVey, 1905.) 

Tue author of this book is a lecturer on botany and 
zoology in Philadelphia, but the systematic details 
he adopts are those of *‘ Prof. Alexander Macalister, 
of the University of Dublin, and of the late Prof. H. 
Alleyne Nicholson, of the University of Toronto,’ so 
no one ean accuse him of being up to date in his own 
subject. ‘* Anthropology,’’ he informs us, ** seems to 
be, unfortunately, one of those subjects about which 
the vast majority of persons know very little,’’ and 
with a zeal which far exeeeds his knowledge he 
attempts to remedy this defect; but it is evident his 
information is second-hand, imperfectly comprehended, 
and ill-digested. 

The following quotations will serve to substantiate 
this criticism :—‘‘ The North Mediterranean branch 
(of the White or European Race) comprises the 
Basques, the Aryans, and the Caueasic peoples.” 
‘““The Indic group (of the Aryans) inhabit an ex- 
tensive region of Southern Asia. At present there are 
many different tribes and castes inhabiting the great 
Indian peninsula, the forms of speech spoken by them 
presenting numerous diversities ’’; except for a word 
or two about Sanskrit and Buddhism, this is all that 
is given on the ethnology of India. In his final 
chapter, on the development of culture, Dr. Rotzell 
puts forward the view that the blazing of trees was 
the beginning of writing. 


Elementary Algebra. By W. G. Borchardt. Pp. 
vii+492+I1xiii. (London: Rivingtons, 1905.) Price 
Bie (of, 


THE arrangement of the subjeet adopted in this work 
differs from that adopted in many other works, sim- 
plicity and ease for the beginner being the chief 
object. The fundamental operations (addition, sub- 
traction, multiplication) are illustrated graphically on 
squared paper, and the solution of simple equations 
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is given immediately afterwards, such subjects as 
fractions, highest eommon factor, and lowest common 
multiple being postponed; in fact, fractions are left 
until the beginner has acquired a considerable skill 
in the solution of equations. Great use is made of 
graphic illustration, and by means of it many difficul- 
ties are removed from the path of the beginner. 

The plan of the book leaves nothing to be desired 
on the score of simplicity; it is about the most simple 
work that we have seen. The advanced part of the 
book may be said to begin with chapter xxxii., whieh 
treats of the theory of indeterminate equations. The 
general theory of quadratic. follows, as well as the 
discussion of progressions, binomial and multinomial 
theorems, &c. Every branch is illustrated by a large 
collection of examples, with answers. 


Illustriertes Handbuch der Laubholskunde. 
By C. K. Schneider. Pp. 449-592. 
G. Fischer, 1905.) Price 4 marks. 

A portion of the Rosacez is treated in this part, 
beginning with Spiraea, passing from the Spiraaceze 
to the Rosaceze and then to Prunus. Why the author 
distinguishes Spirazaceze and Drupacez as orders is 
not obvious, but this causes no inconvenience to any- 
one using the book for practical purposes; and in this 
connection it should be stated that the analytical 
tables for running down the genera are made as 
coneise as possible, and that eross references are 
inserted in the margin to facilitate the comparison 
of subdivisions. 

The part includes three large genera, Spirza, 
Rubus, and Rosa; while examining the Spiraas in 
the Boissier herbarium, Mr. Schneider came across 
several specimens, chiefly Asiatic, that he regards 
and has named as new species. In the case of Rubus, 
a selection has been made of European types and a 
number of foreign species that may be found suitable 
for introduction into Europe. Undoubtedly the most 
interesting portion is that devoted to the roses; the 
treatment follows very elosely the arrangement given 
by Keller in Ascherson and Graebner’s synopsis, but 
Keller’s subsections are classed as sections, a system 
that is of practical convenience, although it tends to 
magnify the importance of the subsections. Amongst 
the changes noted, Schneider follows Keller in super- 
seding Rosa indica, L., by Rosa chinensis, Jacq., and 
Rosa damascena, Mill, perhaps on account of its 
antiquity, is numbered as a species. 


Part iv. 
(jena: 


Esquisse d’une Théorie biologique du Sommeil. By 
Dr. Ed. Claparéde. Extrait des Archives de 
Jeswenolion®, Wn ive Jip, aie, (Crepes JBL. 


Kundig, tg05.) Price 3.50 francs. 

Ix this essay, the contents of which have appeared in 
certain journals, the author first examines the various 
theories which have been propounded to explain the 
occurrence of sleep, and having found these wanting 
proceeds to formulate a theory of his own. 

The various theories of sleep are first classified and 
discussed, and the difficulties in accepting them stated. 
All the common theories regard sleep as a cessation 
of function in the organism, a negative or passive 
state or phase. The author, however, regards sleep 
as an aetive state, a defensive mechanism of the 
nature of a reflex action, an instinct which has for 
its obiect the precipitation of the organism into a 
condition of inertia whereby exhaustion is prevented. 
We therefore sleep, not beeause we are exhausted or 
asphyxiated or auto-intoxieated, but in order to ward 
off such effects, and many interesting faets are quoted 
in support of this hypothesis. The essay deals in a 
concise and interesting manner with the whole sub- 
ject of sleep, and is well worthy of perusal. 
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(The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


The Percy Sladen Expedition in H.M.S. ‘ Sea'ark”’ 
to the Indian Ocean. The seychelles Archipelago.! 


Arrer leaving the Sealurk and dispatching our collec- | 
tions home, Mr. Forster Cooper and | spent seven weeks | 
in cxploring the Seychelles Archipelago as thoroughly as | 
possible, dividing our time between Praslin and Mahé as 
centres. We camped for eighteen days on the former 
island, and then separated, Mr. Cooper being responsible | 
for Silhouette Island, the fauna of which appeared to be 
almost unknown, while I visited various parts of Mahé 
und examined its reefs and neighbouring islets. Un- 
fortunately the weather had been exceedingly dry, and 
continued to be so during the first half ef our stay, while 
it was correspondingly wet during the second half. As 
a result, land collecting was at all times extremely 
laborious, and insects were throughout found to be scarce, 
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Fic. 1.—Seychelles Bank showing the 1o0-fathom line. 


both in species and numbrr. Other groups of land animals | 
we believe to have been fairly thoroughly collected. 

The Seychelles Archipelago comprises a number of islands 
nrising on a submarine bank, which extends in a more or 
less east and west direction, about 190 miles long by 
100 miles broad (Pig. 1). It was fairly regular in contour 
save to the south-eust, where a horn stretches out for some ' 
distance along the line towards Mauritius. Separated 
from this same projection by dceper water are three 
similar but smaller banks, of which that of Coetivy alone 
has land, and in correspondence there is to the south-west 
the Amirante Bank with its little group of islands. : 

The Seychelles Bank itself has an average depth of 
30 fathoms, and our soundings off it to the north-west, 
east, and south show that it has a contour similar to 
those of typical coral reefs and banks. An outer rim is 
indicated along the whole of its north-western half by a 
series of shallower soundings, but to the south-east the 
depth does not markedly shoal (Fig. 1). It has two typical 
surface-reefs with coral islets to the north, Bird and 
Dennis, but elsewhere the rim is generally covered by at 
least 7 fathoms of water, Between these two islands, and 
to the west of Bird, the character of the bottom is some- 


1 For earlier reports see Nature, April 13, August 10, October 5, 
November 9, and December 21, 1905. 
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what similar to what we Jound at the edges of the sub- 
merged Saya de Malha and Nazareth Banks, and indicates 
the upgrowth of a rim. “The fauna was more varied, but 
the bottom was less covered by nullipores and corals, and 
a few green alg were abundant. All sedentary 
organisms were covered with dirt and unhealthy between 
Bird and Dennis Islands, where there would appear to be 
a natural outfall for the tidal and other currents. In this 
position there is certainly no upgrowth of the rim, while 
elsewhere it must be exceedingly slow. The bottom within 
the rim is sand, muddy sand, or mud, the latter held 
together by the roots of alga. Strong currents sweep 
across it, and even during our visit, between the two 
trades in dead calm weather, the sea-water was always 
cloudy, so that, except in favoured spots, corals could 


| scarcely grow up into reefs. 


The islands of the Seychelles naturally divide themselves 
into two groups to the west and east, with Mahé and 
Praslin as centres (Fig. 2). The former comprises Mahé, 
Silhouette, and North, with a series of small islets around 
the first, outlying buttresses and peaks of the same, with 
only a few fathoms of water between. Praslin also is 
similarly surrounded by a series of tiny islets and rocks, 
but in addition there are eleven other islands in its group 
(al which we visited five), separated 
by considerable channels. Mahé and 
Silhouette attain heights respectively 
of 2903 feet and 2467 feet, bot Praslin 
and the eastern islands do not exceed 
1270 feet. All islands were found to 
be formed of similar, coarse granites 
(or granulitic quartzes), with narrow, 
vertically extending dykes of finer 
grained black rock, apparently a 
variety of granite, along which the 
mountain streams have invariably cut 
their courses. In addition, many of 
the islands have against their coasts, 
.in bays and suitable situations, flats 
of sand, largely coraliferous. Some 
of these have doubtless been formed 
by a washing up of sand from the 
sea, and some are partially at least 
of delta formiution, but in places there 
is evidence of a recent elevation of 
more than 30 feet. On the island of 
Silhouette, Mr. Cooper in five situ- 
ations found masses of coral rock, 
cemented on to the granite, at various 
heights between 15 [eet and 30 feet 
above the low-tide level, and around 
the coasts of Mahé and its smaller 
islets there is evidence of a similar 
upheaval. Besides this, there are in- 
dications (particularly in Mahé) of an 
ancient elevation of upwards of 200 
feet. Definite rocks belonging to it 
do not, so far as I could find, still exist. Marine action 
prior to its occurrence perhaps accounts for the almost 
continuous line of precipices, which at various distances 
from the present coast extends along the eastern or wind- 
ward side of Mahé. The question, however, requires 
further investigation. In any case, the deep canons of 
many of the mountain brooks, and the very extensive 
weathering of the granites, indicate the not inconsiderable 
antiguity of the land as such. 

Barrier reels nowhere exist around the islands of the 
Seychelles Group, and fringing reefs only in certain some- 
what protected situations (Fig. 3). Mahé Island extends 
more or less north and south, with two conspicuous points 
to the west. <A fairly continuous reef lies along its east 
side, but there is no reef off its north and south points, and 
reefs only occur in the bays of its western side. Silhouette 
is a round island with practically no reef, while Praslin 
has reefs in its bays alone. La Digne, Curieuse, and the 
smaller islands have merely patches of reef. On examin- 
ing into the causes of this we found a luxuriance of coral 
growth even off the points of the islands, but practically 
a coniplete absence of nullipores. Indeed, these calcareous 
algae are essential in the Indian Orean for the consolidation 
of corals into true reefs, Where fringing flats actually do 
eceur, they would appear generally to consist of a basis 


JANUARY 25, 1906| 


vee he 


295 


| 


of granitic rock with quite a sparse covering of calcareous | 


matter, or to be a filling in with the remains of some of 
the reef organisms between masses or islets of granite 
and the land. The reef in the large bay to the north of 
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ancther completely planted, and it seems possible that 
even these may be destroyed within a few years for the 
cultivation of various rubbers. Such jungles as now remain 
consist mainly of palms (Roscheria, Stevensonia, Nephro- 
sperma, Verschaffeltia), various screw 
pines (Pandanus), Draczena, and the 
bois rouge (Wormia), with bare 
ground beneath covered by _ their 
strong leaves, clumps only of Curcu- 
ligo. Open spots, however, have a 
dense undergrowth of ferns, Lyco- 
podia,  Selaginella,  Psilota, and 
mosses, which also cover the lower 
parts of the trees. In effect, it is a 
typical, tropical, moist forest under- 
growth, noticeable mainly for the 
comparative absence of climbing 
plants and herbaceous dicotyledons, 
and for the fact that nearly all the 
larger trees are peculiar Seychelles 
species, and often genera. Most ot 
the giant trees (Maba, Stadtmannia, 
Alzelia, Campnosperma, &c.), have been 
singled out and cut, but bare stems ol 
capucin (Northea seychellarum) stand 
up everywhere above the foliage. The 
destruction of the latter, which prob- 
ably will shortly be complete, we dis- 
covered to be due to a green beetle, 
which deposits its eg¢s singly in the 
new leaf-buds, the resulting maggot 
consuming all their softer parts. 

The most interesting feature in the 
botany was the sharp distinction of 
the cotyledonous plants into three 
classes, the calciphilous, the silici- 
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Fig. 2.—Islands of the Seychelles Group with heights in feet and soundings in fathoms. 


Praslin, extending along the coast for 13 miles between 
two points, is a good instance of this, one islet and three 
series of granite masses lying at almost equal intervals 
imbedded in its seaward edge. The boat passages through 
the reefs are in most situ- 
ations mere outfalls for the 


philous, and the indifferents, the latter 
forming a smaller percentage of the 
whole than either of the other two. 
The calciphilous species are practically 
the same as we found on all the coral 
islands we visited, and are scarcely more numerous. This 
group of plants was, 1 consider, ocean-carried, the Sey- 
chelles being in respect to it as oceanic as any island of 
the Chagos Archipelago. Moreover, of the other trees 


tide, and show no connec- 
tion with the fresh-water 
streams off the land. Finally, 
it is interesting to note that 
the actual surfaces of the 
flats are covered with a far 
greater variety of large sea- 
weeds than we found in any 
of the purely coral groups 
we visited in the Scalark. 
‘The land animals neces- 
sarily to a large extent de- 
pend on the plants, and J 
considered it inadvisable to 
attempt their complete col- 
lection in the limited time 
at our disposal save in the 
indigenous jungle. Small 
mangrove swamps occur on 
the sea-shore, but behind 
these the land has _ been 
almost completely cleared 
for the cultivation of cotton, 
coffee, cassava, cocoa, and 
vanilla to a height of 1500 
feet. Below this there are 
only a few isolated endemic 
trees, and above there are 
in patches in the jungles 
large numbers of oranges, 
limes, citrons, and cinnamons, with an undergrowth of | 
the Mauritius raspberry, all introduced plants. Indeed, 
there are, except in Silhouette, only a few summits and 
precipitous slopes which have not been at one time or 
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, Fic. 3.—Fringing Reef with boat passage to the south-east of Mahé Island, looking south 


many seemed to possess seeds, which could have been 
brought by currents, &c., to the islands. The finest in- 
dividual species of tree was the coco-de-mer, or double 
coconut (Lodoicea seychellayum), which is peculiar to 
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Praslin. Its palms are either male or female, and our 
examination of more than 300 of its nuts showed that they 
are of two distinct, structurally different forms in approxi- 
mately equal proportions, both kinds growing on the same 
female tree. The case is, so far as | know, unique. 

Of the land animals we did not attempt to collect the 
birds, as they were already sufficiently known. Moreover, 
most of the peculiar Seychelles species would seem to have 
been nearly, if not entirely, destroyed by paid collectors. 
The Government of the Seychelles has, however, promised 
an ordinance to hinder further destruction. The intro- 
duced birds do not belong to the jungle, where, indeed, 
land birds are seldom seen. Mammals are represented by 
rats, mice, and bats, and the tenrec runs wild everywhere. 
Of reptiles we obtained about eleven species of lizards 
and three snakes. The crocodile would once seem to have 
been a regular inhabitant, but the last was killed about 
seventy years ago. Three of the apparently four species 
of frogs occur at any elevation, but the fourth js peculiar 
to the high jungles. Ccecilians are numerous, the one 
genus being an earth burrower, and the other lying under 
damp leaves in the jungles. Mollusca were represented 
among the indigenous vegetation by twenty-five to thirty 
species, including two slugs, and we obtained a fair variety 
af insects and arachnids. Isopods were numerous every- 
where, but centipedes and millipedes were scarce on the 
high lands, and seemed to consist of species peculiar to 
them. We carefully searched for Peripatus, but do not 
think it exists in the archipelago. Land worms were 
starce; One species was peculiar in living within the 
bases of the screw pine leaves, even 40 feet to so feet above 
the ground, We obtained no land leeches or Turbellarians, 
but found two species of Nemerteans at about 2000 feet. 

The fresh-waters consist of certain pools near the sea 
and a large number of tiny mountain streams, which be- 
come roaring torrents in the wet season, but never dry up. 
In a pool at La Digne we obtained one tortoise with hinged 
plastron, and in the streams there were four species of 
fish. The Crustacea comprise at least two species of prawn 
and eaycrab, all living up to more than 2000 feet. The 
Mollusca number only three, and for the rest there were 
the usual genera of fresh-water insects, Xc. 

The number of species of land and fresh-water animals 
would on the whole appear to be singularly few, and 
individuals were, with a few exceptions, by no means 
abundant. Their small variety may be due to the com- 
paratively few plants which grow in the islands, but one 
is inclined to question the former connection of the group 
with any larger land mass. In any case, our work has 
made certain that the archipelago has been sufficiently 
collected for a thorough examination into this question 
from a biological point of view. It is our opinion, how- 
ever, that such a research should include both animals and 
plants considered together, In any case, the Seychelles is 
the continuation of a broken line extending north from 
Madagascar, and its rock would seem to be similar to that 
which forms the great central plateau of that island. 


Since I returned to England I have received a letter 
from Commander Boyle Somerville giving the soundings 
obtained by H.M.S.° Sealark on her return to Ceylon 


from the Seychelles. He has confirmed by additional 
soundings the complete separation of the 2000-fathom lines 
of the Chagos, Maldive, and Seychelles groups. J have 
also heard from Mr. D, Matthews that he has obtained 
about 1000 samples of sea-water from the Indian Ocean 
during the last nine months, and analysed about Hele, Alita: 
Bainbrigse Fletcher, 11.M.LS. Sealark, reports that a con- 
siderable number of the Chagos Lepidoptera appear to be 
new species or varieties. 
J. Srancey Garpiner. 
Zoological Luboratory, Cambridge, January ts. 


What Causes the Destructive Effects of Lightning ? 

T ENCLOSE a cutting from the Hampstead and Highgate 
Express (January 20) containing an epitome of a lecture 
which I lately gave at the local scientific society on a case 
of death by lightning which occurred on the Heath in the 
month of July last. 

I discussed, amongst other matters, the question as to 
how the more destructive effects of lightning were pro- 
duced, and now my object in writing to NaTurE is to ask 
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you, Sir, or any of your readers, if you can inform me 
whether this question has been solved in any probable 
manner. In the case of the death of an animal from 
lightning J think we may safely rest on the word elec- 
tricity as sufficient, for it is not difficult to understand 
how this form of energy when let loose in the organism of 
an animal should net only disturb the equilibrium of the 
machinery, but actually stop it. But the word electricity 
does not seem sufficient to account for the more destructive 
effects produced by lightning, which closely resemble those 
which arise from other well known allied forces. Heat 
certainly is produced, as we see by the burning of the flesh 
and by its effeets on metals, but as regards the destruction 
of trees, buildings, and other imperfect conducting sub- 
stances, the forces seem to be of an explosive character, as 
are mentioned in the accompanying extract from my 
lecture. 

‘The subject which was of most interest to the lecturer 
was the nature of the destructive agency of the lightning 
flash, and the present fatal case he thought threw a con- 
siderable light upon it. Of course, there was no difficulty 
in understanding how an electric shock can kill an animal 
suddenly by bringing the machinery to a stop, when It is 
considered how fearfully and wonderfully we are made, and 
that vital processes are at work in every part, when a 
violent electric shock comes and arrests all these at onee. 
But it is not so easy to perceive how all the more marked 
and mechanically destructive processes occur, such as the 
splitting of the timbers in the hut or tearing off the 
clothes. The destructive effect seemed to be exactly of the 
kind which follows explosions of gunpowder and kindred 
substances. This could only occur through a gas being 
suddenly formed; but whether this would be the produc- 
tion of the vaporisation of a liquid or the formation of 
some new conditions of the atmosphere by the electricity 
itself cannot at present be determined. ‘he first object 
struck by the lightning was the finial, and this was split 
into numbers of pieces in the direction of the grain of the 
wood, and the same effect was seen on all the upright 
posts down which the lightning ran; but, midway across 
the middle of the hut was a transverse beam, through 
which the flash passed. At this spot about a foot of the 
wood was torn off, but in a transverse or horizontal direc- 
tion in the course of the grain. lf a chisel had been 
driven into the cross beam it would have broken the wood 
exactly in the same manner; or, indeed, any other force 
acting on the middle of the splintered wood as an explosive. 
The coat, and more especially the shirt, showed the ex- 
plosive force which had produced the rents still better. 
Although the rents ran down the arm, they had no appear- 
ance as if done by an instrument, but rather by a violent 
pull exerted from side to side, for not only was there one 
large rent, but similar partial ones running parallel to it. 
These could only have heen done by forcibly stretching 
from within; in fact, the only way suggested would be an 
explosion of gas taking place in the shirt sleeve, and so 
forcibly thrusting it out, causing the fibres of the fabric 
to give way. The split boot, which was nearly off the 
foot of the child, could not he imitated except by placing 
a charge of dynamite within it.” 

Not professing to have much knowledge of what has 
been written on the modes and causes of the great de- 
struction caused by lightning, I am writing to obtain more 
information on the subject. SAMUEL WHILKs. 

January 20. 


The Probable Volcanic Origin of Nebulous Matter. 

Ix papers published some fifteen years ago (see, among 
others, Nos. 2 and 4 of Contributions from the Lick 
Observatory) I considered certain phenomena produced by 
streams of finely divided matter ejected from the sun, each 
stream necessarily taking on the form of a helix, and 
stated that the nehulosities surrounding certain stars were 
probably caused by the presence of streams similar to those 
which produce the solar corona. 

In an effort to explain the fact that in certain spiral 
nebulas two diametrically opposite streams are, as a rule, 
most conspicuous, Prof. Chamberlin. aovanced the theory 
(see Astrophysical Journal for tgo1, p. 17) that the dis- 
ruption of one body through tidal action and centrifugal 
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foree caused by the near passage of another body moving 
with great velocity would account for the observed pheno- 
mena. 1 am of the opinion that no forces except those 
originally resident in the central body itself are essential 
for the creation of such structures. 

-\s a supplement to my note in Nature for January 14, 
1904, 1 now wish to offer a very simple theoretical explan- 
ation of the manner in which the ejective force becomes 
su very powerful. 

«As a result of the decrease in temperature from the centre 
to the surface of an incandescent mass exposed to the cold 
of space, the surface-crust finally formed will be punctured 
at various points by the imprisoned gases, thus also allow- 
ing the more refractory matter from the interior to over- 
flow the region immediately surrounding each vent; the 
increased weight of the locally thickened crust causes the 
lower opening (of the channel formed) to be depressed 
helow the general level; as the height of the surface-cone 
increases the simultaneously formed inverted cone is forced 
deeper and deeper into the regions of greater temperature 
and pressure, where matter exists in the form of com- 
pressed gases. The more easily volatilised materials of the 
depressed mass will be dissipated, leaving only the more 
refractory elements to form the inverted cone. 

So long as there is a free flow of gaseous matter, the 
higher the volcanic cone the greater will be the ejective 
force, and, owing to internal reactions, diametrically 
Opposite vents will be most powerful. We therefore reach, 
as it seems to me, the theoretical conclusion that in the 
act of cooling, an -originally incandescent body has the 
power to create conditions which will enable it to remove 
a part of its mass, in a finely divided state, to distances 
which may be far beyond the sphere of its own sensible 
attraction. J. M. ScuarBerte. 

Ann Arbor, January 8. 


On an Alleged New Monkey from the Cameroons. 


Ix Nature for October 26, 1905, Dr. H. O. Forbes 
described, as representing a new species, a monkey 
(Guenon) from the Cameroons, which he named Cerco- 
pithecus crosst in compliment to Mr. Cross, of Liverpool, 
to whom it belonged. The description tallied so closely 
with that of C. preussi, based by Matschie in 1898 upon 
specimens also from the Cameroons, that I strongly 
suspected the two species would prove to be identical. 
That this is the case I] have now no hesitation in affirming 
after examining the type of C. crossi, which Mr. Cross 
has sent to the Zoological Gardens in London. 

R. I. Pocock. 

Zoological Society’s Gardens, January 17. 


Sounding Stones. 


Ir may be of interest to add to the list of musical 
stones provided by your correspondents another limestone, 
viz. the very hard, crystallised, coral rock of the coasts 
of British East .\frica. Among the bizarre forms assumed 
by these rocks under the ernsion of the sea, isolated 
pillars with projecting arm at the top, like a gallows or 
an inverted capital ** 1," are common in places. This 
horizontal arm in many cases gives a clear musical note 
when struck with a stone or hammer, being thus a ready 
suspended natural gong. Cyrit CRossLAND. 

Broughton in Furness, January 18. 


Chinese Names of Colours. 


IN NaTtRE of January 11 (p. 246) Mr. A. 11. Crook 
refers to some colour terms used by Chinese. Tseng 
(Cantonese) or ch‘ing (Pekingese) is a vague Chinese term 
applied to black, grey, ‘‘ neutral tint,’? ocean green, sky 
colour, blue, &c., but nearly always with a gloss or sheen 
upon it. The fresh turnip-like pears of China are called 
in Canton sit, Ii, or “ snow-pears’’ (the small circle 
following the t indicating the ‘‘tone’’ of the word). 
Williams’s Dictionary of 1878 gives hstieh-ch‘ing 
(Pekingese) or siit,-ts‘eng (Cantonese) as ‘“‘a purple 
colour,”’ and the allusion is evidently to that bluish glassy 
tinge that frozen snow takes, as seen in glaciers, icebergs, 
and so on; in short, all ‘ vitreous’? or glassy hues, from 
beer-bottles to mother-of-pearl, are ts‘eng. : 

E. H. Parker. 
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THE WORK OF THE NATIONAL ANTARCTIC 
JE SMUICIS IDIOUTOUS = 
APTAIN SCOTT is warmly to be congratulated 
on the two interesting volumes in which he 
describes the work of the National Antarctic Expedi- 
tion and gives his conclusions as to its results. 
The bools, naturally dedicated to Sir Clements Mark- 
ham, is a most valuable contribution to the know- 
ledge of what will probably always be one of the 
most interesting parts of the .\ntarctic continent. 
It is written in a charmingly easy and fluent 
style; the narrative is modest and frank; and the 
story is always pleasant reading, from its evidence 
of the uniform good temper which prevailed through- 
out the expedition, of Captain Scott’s capacity for 
handling his men, of his sympathetic appreciation of 
their high endeavour, and of his keen interest in all 
branches of the work. The book is illustrated by a 
series of fine photographs, many of which were taken 
by Lieut. Skelton, and its value is greatly increased 
by the beautiful sketches of Dr. Wilson. 

The story of the expedition is full of incident and 
adventure in most ot which Captain Scott had a 
large share, as he exposed himself to its greatest 
risks. The two main achievements of the expedition 
are Captain Scott’s fine sledge journeys with Dr. 
Wilson and Lieut. Shackleton to the farthest south, 
and with Evans and Lashly to the farthest west that 
was reached in Victoria Land. Both these under- 
takings were daring and arduous in the extreme. 
The sledge journey to the south reached the latitude 
of $2° 16’ 33” from 77° 51, and this spirited per- 
formance would probably have been even more 
successful but for the death of the dogs. The journey 
westward on to the plateau of Victoria Land Captain 
Scott describes as even more severe than that to the 
south, and regarding it he says:—‘‘1 cannot but 
believe we came near the limit of possible perform- 
ance.’ 

The scientific results of the expedition cannot yet 
be fully stated, as the collections and observations 
have not been worked out; and we shall have to 
wait in most cases for the reports of the experts to 
whom the material has been entrusted. Captain 
Scott’s book contains accounts of the chief work in 
geography, in vertebrate zoology, and in geology. 
The Antarctic mammals and birds are described in an 
interesting chapter by Dr. Wilson, in which the most 
important contribution is the account of the life- 
history of the emperor penguin, which was studied 
on its breeding-grounds by himself and Lieut. 
Skelton. The volumes contain no technical inform- 
ation about the invertebrates, &c., and it is disappoint- 
ing to learn that we cannot expect any additions to 
the deep-sea fauna of the Southern Ocean. The 
wealth of new material colleeted by the Challenger 


in its one deep haul in the Antarctic, led to 
hopes that valuable results would be achieved 
by the powerful deep-sea equipment of the Dis- 


covery; but apparently it was very little used, 
owing to the short time spent at sea, and possibly 
on account of the limited coal supply. One 
dredging is referred to at the depth of 610 fathoms, 
another at 100 fathoms, and a third, also in shallow 
water, off the great ice-barrier. The invertebrate 
fauna, of which Mr. Hodgson has already described 
elsewhere some of the more interesting discoveries, 
seems to have been chiefly collected under the ice in 
McMurdo Sound by means of his very ingenious 
devices. 

The principal geological results are stated in a 


1 “ The Voyage of the Discovery.” By Captain R. F. Scott, C.V.O. Vol.i. 
Pp. xx+556. Vol. ii, Pp. xiit+508; with two maps and 272 illustrations. 
(London: Smith, Elder and Co., 1905.) Price 425. net. 
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valuable appendix by Mr. Ferrar, which is to be 
followed, in the volumes on the scientific work of 
the expedition, by a more detailed account of the 
rocks, and we may hope also by more precise inform- 
ation about the ice. 
admirable pains devoted to the observations in physics 


and metcorology, the results of which are being 
worked out. 

The geographical work—*‘ surveyed under the 
direction of the R.G.S.," the chart informs us— 
is stated and discussed at length. The chief 
geographical results were achieved by the sledg- 


ing partics. The results thoroughly justify those 
who advocated the sclection of McMurdo Sound, or 
Bay as it was then called, as the winter quarters, 
owing to its high latitude, its exceptionally interest- 
ing geographical position, and its easy accessibility 


Fic, 1.—Highest Ice-wall (20 feet) on the Ice. Barrier, showing the regular stratification. 


in the summer. There is one quaint mistake in the 
book in reference to the main hut erected there, which 
is described (p. 215) as of a design used by ‘ out- 
dying settlers in that country ’’ (Australia); whereas 
the design was based on Peary’s Greenland hut, and 
the modifications, suggested by Australian experience, 
were devices used there to render the wall» of the 
frozen meat warchouses impermeable to heat and 
cold. 

‘Phe headquarters were established near Mount 
Erebus, which is still in quiet activity, and (disregard- 
ing the feclings of those who like scientific precision 
in geographical terms) the volcano is described 
throughout the book as giving forth smoke, fire, and 
flame. 

The widest popular interest is perhaps felt in the 
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‘““ great icy barrier,’’ owing to the mystery suggested 
by its name, and perhaps, in part, to what, according 
to Captain Scott, was Ross’s exaggeration of its 
height and uniformity. Ross’s conclusion that this 
ice-sheet is afloat along its seaward face has been 
fully confirmed; and the important discovery has been 
added, by observations on a food depét, that the ice 
is moving in one place at a rate estimated at 608 
yards in 133 months. Captain Scott regards this ice- 
sheet, a smaller sheet in Lady Newnes Bay, and a 
mass ashore at Cape Crozier, as relics of a vast sheet 
of glacier ice, which once filled the whole of the Ross 
Sea, and floated when the reduction in its thickness 
rendered it buoyant. 

The geographical problem of most importance ts 
the form and area of the Antarctic continent. Jt is 
gratifying to those who belicve in the value of geo- 
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From ‘‘ The Voyage of the Discovery.” 


graphical homologies, to find how fully the sugges- 
tions based on them have been justified by the work 
of the Antarctic expeditions. The important discovery 
of Coats Land by the Scotch expedition has revealed 
the southern shore of the Weddell Sea even further 
north than the position assigned to it in Sir John 
Murray’s sketch-map. The German expedition has 


| re-established faith in the continuity of the land, in 


an sea where the soundings of the Challenger had 
thrown doubt on it, and where it was possible that 
there might be a deep southern indentation opposite 
the basin of the Indian Ocean. 

The only serious alteration suggested in the outline 
of Murray’s Antarctica is that the Pacifie coast 
between Graham’s Land and Victoria Land may 
possibly be further south than was expected. The 
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projection eastward of Ross Island and the peaks 
called by Ross the Parry Mountains, which were 
all regarded as part of the mainland, suggested that 
behind Ross’s ice-sheet the mountains of Victoria 
Land trend to the east. Captain Scott tells us that the 
Parry Mountains do not exist; but a group of islands, 
White Island, Black Island, and Minna Bluff, occur 
in almost the same relation to Mounts Erebus and 
Terror as Ross marked his Parry Mountains. 
Behind this archipelago there is a great bight, the 
land first trending somewhat westward, and bending 
to the east after about 81° S. Thence, so far as 
Captain Scott could see, the land has an average 
trend to S.S.E. from Mount Wharton to the most 


distant southern peak observed beyond Mount Long- | 
staff. Captain Scott concludes that the mountains | 
continue in the same direction to Graham’s Land. | flowing rapidly northward, a mile in three years, it 


Fic. 2.—A camp on the ‘‘ Ross‘s Ice-Sheet,"’ showing the snowy texture of the surface. 


There is nothing a priori improbable in the con- 
nection of Victoria Land and Graham’s Land along 
this line; for coasts of the Pacific type are character- 
istically straight for long distances, and have broad 
open curves rather than sudden bends. 

This does not affect the essential part of my sugges- 
tion, made in Narure, April 25, 1901, ‘‘ that we may 
expect the greatest elevations on the Antarctic Lands 
will lie along the Graham's Land-Victoria Land line, 
and will be near the sea. To the south of the main 
mountain range there may be an undulating ice- 
covered region descending slowly across the Pole to 
the shore of the Weddell Sea. The main ice drainage 
would then be not from the Pole radially in all direc- 
tions; the ice-shed would run along the Pacific Shore 
with a short steep northern face and a long gradual 
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slope southward to the Pole and across it northward 
to the Atlantic.’’ This view is fully supported by 
Captain Scott’s opinion that, according to his view 
of the course of the main mountain chain, ‘ the 
geographical pole would be situated 200 miles more 
from it, and on the high ice-plateau which must 
continue behind ’’ (vol. ii. p. 427). 

The lands, problematical and proved, to the 
south of the Pacific probably belong to one of those 
island festoons, which are still so characteristic, and 
apparently once occurred along all the Pacific coasts. 
The only objection to placing the main coastline of 
the South Pacific south-west of Ross’s ice-sheet, in- 
stead of along a line north-eastward through Ning 
Edward Land, is the ice-barrier, on Captain Scott’s 
theory of its formation. If it be land ice, and be 


From ‘' The Voyage of the Discevery.” 


must be fed from snow-fields among mountains to 
the south, and is probably confined between high 
lands to east and west. 

It is here that we feel most the need of more 
precise information regarding the ice of Ross’s _ice- 
sheet, as Ferrar proposes it should be re-named. That 
this ice is land ice flowing out to sea has been the 
generally accepted explanation of the facts described 
by Ross. The difficulty presented by Ross’s ice- 
shect, if it be advancing northward along its whole 
face at anything like the rate of the ice movement 
round Minna Bluff, is that its surface appears to be 
practically level, so far as it was followed by Royds 
to the south-east and by Scott to the south. Hence its 
rapid movement cannot be due to flow down a slope 
as in the case of ordinary glacier ice. The best 


ales 


photograph of the ice (vol. i., p. 192) shows that it is 
very regularly stratified, and there is no visible inter- 
glacial material; the ice appears very different from 
that typical of glaciers. .\ photograph of a_blocls 
of the barrier ice, of which the structure had been 
brought out by throwing over it a bucket or two of 
hot water, would have been very useful. The 
characters of glacier ice are so distinetive that anv 
precise information as to the structure of the barrier 
ice would have left no doubt as to its nature. The 
photograph (Fig. 1) which gives most information 
about the ice suggests that, at least the part above 
sea-level (see also Fig. 2) has been formed by the 
accumulation of layers of snow upon the surface, 
more quickly than the ice was dissolved by the 
sea beneath. If this view of the origin of the ice 
sheet be correct, both its horizontal position and the 
gentle undulations of its surface are intelligible; und 
it forms no obstacle to belief in the connection of 
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Graham's Land and Victoria Land along the shortest — 


and most direct line. Jn this case Ross's ice-sheet 
will agree in character with the floebergs of Sir 
George Nares’s Palaocrystic Sea, except that they 
were supposed to have growu by the additions of 
layers of ice from the sea below, instead of by the 
fall of snow from above. In this connection, some 
information as to the rate of selution and growth of 
the ice in sca-water at various temperatures would 
have been useful. Captain Scott tells us that such 


observations were suggested in the ‘‘ Antarctic 
Manual.’”? I have been unable to find there the 


passage referred to. The suggestion is, however, dis- 
missed (vol. i., p. 305) as ridiculous. More than once 
during the course of the expedition the observations 
desired were accidentally noticed, but the conditions 
are not stated with sufficient precision to be of service. 

The structure of Victoria Land, both geographically 
and geologically, is much as was expected from the 
considerations which led to the conclusion, first 
suggested by Ritter, that the eastern coast of Victoria 
Land represents the continuation of the volcanic line 
of New Zealand, and that a plateau occurs behind it. 
The discovery of the plateau structure seems to have 
occasioned surprise, though the hope was expressed 
in Nature, April 25, 1901, p. 612, that one party 
would “cross the volcanic mountain chain to the 
plateau that probably lies beyond it.’’ The geological 
structure, as deseribed in Mr. 
chapter, consists of low-lying archzean coast hills, 
beyond which occur sheets of horizontal sediments and 
broad sheets of plateau basalts. - Huge voleanic cones 
occur off the main coast line, like the worn down 
voleanic hills of Dunedin and Bank’s Peninsula in 
New Zealand, and apparently there are great volcanic 
cones on the plateau near its edge. It would be 
difficult to find land with a structure more typical of 
the Pacific coast type. 

In contrast to the extensive discoverics achieved by 
the sledging parties from the winter quarters are the 
limited results obtained at sea, which make the title 
of the book, ‘* The Vovage of the Discovery,’ some- 
what of a misnomer. In the book 176 pages are de- 
voted to describing the wholt voyage of the Discovery 
from London to London, and b98 pages to describing 
the sledging and other work on shore. It was hoped 
that the Discovery would have thrown some light on 
the two chief prohlems offered by the outline of 
Antarctica, in the area reserved for the British sphere 
of operations, After the discovery of Coats Land by 
the Scottish expedition, the longest unknown streteh 
of the Antarctic coast is that south of the Pacific. 
It was believed from the work of Ross and Cool: that 
land exists connecting Graham’s Land to that on the 
eastern edge of the barrier. he Discovery has con- 
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firmed the existence of Jand close by the point where 
Ross described his *‘ strong appearance of land ’’; but 
the necessity for the whole expedition returning to 
winter on McMurdo Sound prevented the discovery of 
its nature. Captain Scott seems disposed to regard 
this land as probably volcanic, and Mr. Ferrar as 
probably continental. 

It was also hoped that the expedition would dcter- 
mine the character of the land to the west of Cape 
Adare; for a section along that coast, which cuts 
across the grain of the continent, would no doubt 
give more information as to its structure, than could 
be obtained along the coast of Victoria Land or by 
a traverse of the ice-clad interior. But here again 
the expedition had to return from the threshold of 
the unknown regions. This was Captain Scott’s 
misfortune, and was in no way his fault. [t was the 
result of the plan of the expedition being to keep 
the Discovery at the winter quarters. The limited 


work done by the Discovery at sea, and_ its 
inability to accomplish the much desired deep- 
sea trawling, is possibly due to the heavy de- 


mands on the available coal supply made by her 
engines; for the 500 horse-power which they gave 
required a large consumption of fuel, and this 
rendered impossible any prolonged period of full 
steaming away from a coaling station. Whether the 
Discovery was a complete success as a ship appears 
doubtful. Captain Scott praises many features in its 
design, and of its magnificent strength there can be 
no question. But in spite (vol. ii. p. 327) of what 
Captain Scott calls the ‘‘ depth of sentiment *’ he 
naturally feels for the ship, ‘* which for long proved 
such a comfortable home,’? he says that when they 
tested her sailing qualities they ‘‘found to our 
chagrin that they were exceedingly poor ’’; she had 
a fine capacity for rolling, sometimes going over qo°, 
and he describes (vol. ii. p. 375) her ‘lurching from 
side to side in the most uncomfortable fashion while 
our consort {the Terra Nova] followed in our wake 
with searcely a movement.*’ Her lealsiness is de- 
scribed as a continual source of trouble, and the only 
¢xpression of irritation in the book is at ‘‘ another 
very stupid arrangement’ in the ship (vol. i. p. 339). 
But for the somewhat meagre results achieved by the 
Discovery Captain Scott is not responsible; if the 
ship could have been kept at work at sea, while 
Captain Seott was doing his sledge journeys on land, 
a wider and richer harvest of results would doubtless 
have been obtained. J. W. Grecory. 


RECENT ETHNOLOGICAL PUBIC LOS 
FROM TIE FIELD COLUM BIAN  \WUS RiGee 


Or peculiar interest is Dr. Dorsey’s aceount of the 
ceremonial organisation of the Cheyenne, which 
dates back, according to tradition, to two or three 
thousand years ago, being founded by Motzeyeuff, a 
prophet who came as a messenger from the Great 
Medicine with four great medicine arrows, which were 
sent to the Chevenne as an emblem for their future, 
as they possessed magic, and the Great Medicine 
decreed they should produce effects beyond natural 
powers. These arrows are still preserved, but two 
of them are in the hands of the Pawnee. The 
prophet organised five societies—the Red Shield, 
Hoof-rattle, Coyote, Dog-men, and Inverted Bow- 
string. The first two of these are concerned with 
1 Voth, H. R.* ‘* Oraibi Natal Customs and Ceremonies.” Field Colum- 
bian Museum, Chicago 100c. 4th cpological Series, vol. vi., No. 2. 
“Hopi Proper Names," zd. vol. vi., No. 2. ‘The Traditions of the 
Hopi,” ¢47e. vol. viii. 

Dorsey, G. Av: ‘(The Cheyenne: E. Ceremonial Organisation,” zid., 


vol. ix.. No. 1. “The Cheyenne: 11. The Sun-Dance," 7é7d., vol. ix. 
No. 
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the capture respectively of the bison (buffalo), ellxk, and 
deer. The Coyote society derives its name from the 
fact that its members imitate the coyote in their power 
of endurance, cunning, and activity; they outstrip \ 
their fellow-tribesmen in running long distances, play- 
ing games, &c. The Dog-men were raiders. It 
would therefore seem evident that, judging from the 
analogies in Australia and Torres Straits, these arc 
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Fic 1,—Self-inflicted torture by a Cheyenne, for performance of the sun- 
dance. The thongs are attached to the centre-pole. From a painting 
by a native artist. 


in reality ancient totemic elans which were re-organised 
by the prophet and still retain their magical func- 
tions. The Inverted or Bow-string Warrior society 
is but littke known throughout the tribe; it was 
founded by the prophet subsequently to the others ; 
there was no chief, cach warrior heing independent of | 
the rest, though all dressed alike 
and were always prepared for war. 
The close observance of the regu- 
lations of this society by its 
members gives them a character 
distinct from that of the other 
societies, and they are regarded as 
pure. They rejoice in the beauty 
of nature as the work of the Great 
Medicine, who created the rivers, 
hills, mountains, heavenly bodies, 
and the clouds. They are the 
philosophers among the people. 
Since the advent of the white man 
a sixth warrior society, the Owl- 
man’s Bow-string or Wolf 
Warriors, has been founded; it 
alone, of all the warrior societies, 
dances with guns, and they shoot 
blank cartridges. This paper is 
illustrated by a number of plates, 
most of which are facsimiles of 
coloured drawings by Cheyenne 
artists; they illustrate the cere- 
monial costumes and parapher- 
nalia of the members of the socie- 
ties, as well as sun-dance myths; 
the drawings are so much in advance of those usually 
drawn by backward peoples as to suggest that the 
artists learnt from Europeans. I]t would have been an 
advantage if Dr. Dorsey had said a little more about 
the conditions under which they were executed; the 
idea of illustrating a memoir by native talent is a 
good one, : 

The Cheyenne sun-dance is described in considerable 
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Fic 2.—Incident during self-inflicted torture of a Cheyenne in 1003 
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detail in a separate memoir, and is copiously illus- 
trated with 105 figures, nearly all of which are from 
photographs, und some fifty plates, many of which 
are in colours. In 1903 Dr. Dorsey published an 
elaborate monograph on the Arapaho sun-dance (cf. 
Narure, June 28, 1904), and now we have from his 
pen a companion account of the same dance as per- 
formed by another tribe of Plains Indians. The name 
given by the Cheyenne to the sun-dance is the 
New-Life-Lodge; according to the interpretation of 
the priest, the name means not only the lodge of 
new life, or lodge of new birth, but it is the new life 
itself. The performance of the ceremony is supposed 
to re-create, to re-form, to re-animate the earth, vege- 
tation, and animal life: thus it is the ceremony of 
the re-birth. As one of the priests put it, *‘ Formerly 
this dance represented only the creation of the earth. 
The Cheyenne grew careless and combined other 
things with the ceremony. At the time of the Love- 
tipi (or Sacred Lodge), though evervthing is ,barren 
(referring to the bare space made within the tipi), the 
earth is beginning to grow. Now it has grown, Thus 
they make the earth, buffalo wallow, grease, wool, 
and sinew to make growth. By the time of the end 
of the lodge things have grown, people have become 
happy; the world has reached its full growth, and 
people rejoice. When they use the bone whistle they 
are happy like the eagle, which is typical of all birds 
and of happiness.’’ 

It would take too long to deseribe the ceremonies, 
which are evidently very ancient and sacred. Thanks 
to the labours of Dr. Dorsey and other American 
colleagues, the religious symbolism of the Plains 
Indians is beginning to be understood, and researches 
such as these will afford valuable data to the students 
of comparative religion. The rite of sacrifice by 
means of self-inflicted torture was common to many 
of the Plains tribes, but, so far as is known, it was 


Two fragments of old buffalo 
(bison) skulls were dragged around rhe inside of the camp circle by thongs attached to the 
Indian’s back. 


practised by no tribe to a greater extent than by the 
Cheyenne. The torture depended upon a vow taken 
voluntarily ; the form most intimately connected with 
the sun-dance was by attachment in one way or 
another to the centre-pole; a drawing by a Cheyenne 
(Fig. 1) illustrates this, and in addition the suspen- 
sion of buffalo (bison) skulls to the skin. <A 
second form of torture was practised about the camp- 
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circle rather than within the sun-dance lodge. Of 
this form the commonest method was for the dancer 
to drag one or more dried buffalo skulls attached to 
skewers inserted in his back, just as the skewers were 
inserted in the breast in the previous form of torture 
(Vie, 2) 

Mr. H. R. Voth continues his valuable investiga- 
tions on the Hopi Indians with a particularly interest- 
ing account of the customs and ceremonies connected 
with birth in Oraibi, the largest of the seven Hopi 
villages, and a suggestive paper on Hopi proper 
“names. When a child is twenty days old it receives 
its first names from the grandmother, or other close 
relative on its mother’s side, and from other women, 
all of whom must belong to the clan of the mother 
and child. The ‘ child-name’’ is retained until the 
child is initiated into some order or society, when a 
new name is given, and at every subsequent initiation 
a fresh name is given. .All Ilopi proper names have 
some reference to the clan totem of the name giver, 
never, unless coincidentally, to the clan totem of the 
bearer of the name. The same investigator publishes 
110 traditions of the Hopi, which were collected in the 


vernacular and without an interpreter. 
AN, (O, IBh, 


INVES). 


Srr Wittiam TuiseLton-Dyer, K.C.M.G., F.R.S., has 
been elected a member of the American Philosophical 
Society. 


Baron DE GUERNE has been elected president for 1906 
of the Paris Geographical Society, M. FE. H. Martel chief 
vice-president, and Baron Hulot general secretary. 


Tue editors of the Geological Magasine have issued 
invitations to a reception to be held on the evening of 
February 8, to commemorate the publication of the five 
hundredth number of that periodical. 


Pror. Kart von Fritscu, president of the Leopold- 
Caroline Academy, and professor of geology and palaonto- 
logy in the University of Halle, died on January 9 in 
his sixty-seventh year. Of his written works, the 
widely known is his ‘‘ Allgemeine Geologie.” 


most 


From Basel we learn that Swiss engineers have sketched 
out a plan for connecting Switzerland with the North Sea 
and the Mediterranean by means of an immense canal 
system at an estimated cost of 324,000,000 francs. On the 
one side Rotterdam is to be reached from Lake Constance 
by means of the Rhine, and on the other side Lake Como 
is to be brought into connection with the Mediterranean 
by means of the River Po. 


Tie sum of nearly 2000l, has been given by Judge 
Holek (Denmark) for the purpose of effecting Porsild’s 
plan of a biological station in Greenland, and the Danish 
Government has agreed to be responsible for a large part 
of the annual upkeep of the station, which is estimated 
to run to 11,000 kroner (111l.). The most eminent 
travellers in polar regions in general, and in Greenland in 
particular, have testified to the value of such a station. 


On Thursday next, February 1, Mr. Benjamin Kidd will 
begin a course of two lectures at the Royal Institution on 
“ The Significance of the Future in the Theory of Evolu- 
tion,’ and on Saturday, February 3, Mr. J. W. 
will deliver the 
Microscopy. "’ 
will 


Gordon 
first of two lectures on ** Advances in 
The Friday evening discourse on February 2 
be delivered by Prof. S. P. Thompson on ‘‘ The 
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Electric Production of Nitrates from the Atmosphere,’’ and 
on February 9 by Mr. lJ. F. Newall on ** Eclipse Problems 
and Observations.” 


A NOTE special to Monday’s Pall Mall Gasette announces 
that ‘a new system of wireless electrical communication 
that seems admirably suited for connection over distances 
of a few miles, and that possesses the advantage of cheap- 
ness, reliability, and secrecy in a degree that probably 
exceeds all the other systems, has just emerged from some 
very successful trials in Germany.’’ The experiments de- 
scribed were made near Berlin by Mr. E. Ruhmer, but 
the '' special ’’ news referring to them adds nothing to the 
account of his system given in NaTURE two years ago 
(February 18, 1904, vol. Ixix., p. 373) in an article on 
** Photo-telephony.”’ 


Mr. Einar MikKELSEN, the young Danish explorer who, 
in conjunction with Mr. Letlingwell, an American, is 
organising an expedition to the Beaufort Sea, has just left 
this country for the United States. It is proposed that 
Mr. Leffingwell and other members of the expedition shall 
travel down the Mackenzie River in the early summer of 
this year, while Mr. Mikkelsen, should he be able to obtain 
a suitable vessel, will leave San Francisco in April, and 
after spending some time on the Siberian coast purchasing 
necessary equipment, meet the rest of the party at the 
mouth of the Mackenzie some time in the latter part of 
August. Thence the expedition will make its way to Cape 
Kellet, in Banks Land, and begin the exploration of its 
special region. The work to be undertaken depends to 
some considerable extent on the arrangements which it may 
be possible to make with regard to the fitting out of a ship. 


AT a meeting at the Royal United Service Institution on 
January 18, Major Goodwin, D.S.O., delivered a lecture on 
‘* Military Hygiene on Active Service.’’ After briefly de- 
scribing the origin and causation of those diseases which 
affect armies in the field, and discussing and comparing 
the statistics of the Boer and Russo-Japanese wars, the 
lecturer suggested that there are two principal measures, 
which, if organised and perfected, will entirely remedy, in 
his opinion, the great evil which has existed in the past. 
The first measure is sanitary organisation—a corps should 
he formed of officers and men specially trained in all the 
methods of sanitation—the second is the necessity for the 
further education of regimental officers and men in sanitary 
principles. 


THE annual general meeting of the Entomological Socicty 
of London was held on January 17. Mr. F. Merrifield, the 
president, read an address on the general operation of 
temprrature on the growing organism of lepidopterous 
insects, based on a series of experiments, especially with 
reference to the remarkable limitations imposed by climatic 
and artificial conditions. The report of the society showed 
that for the first time in its history the number of ordinary 
fellows had reached five hundred. The officers and council 
were elected for the session 1906-7 as [follows :—President, 
Mr. F. Merrifield; hon. treasurer, Mr. A. I1. Jones; hon. 
secretaries, Mr. It. Rowland-Brown and Commander J. J. 
Walker, R.N.; librarian, Mr. G. C. Champion; other 
members of the council, Mr. G. J. Arrow, Mr. A. J. 
Chitty, Mr. J. E. Collin, Dr. F. A. Dixey, Mr. Hl. Goss; 
Mr. W. J. Baye, Mr. H. J. lucas, Prof. E. B. Potton, 
F.R-S., Sir. E82 Prout, Mr. Ey Saunders, F.RaS mene 
R. S. Standen, and Mr. C. O. Waterhouse. 


Dr. H. J. P. Sprencret, F.R.S., the inventor of the 
mercury air-pump, whose death we announced last week, 
was for three years an assistant in the chemical laboratory 
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-of Oxford University ; afterwards he worked in the labor- 
atories of Gny’s and St. Bartholomew's Hospitals, London. 
He was elected a Fellow of the Roval Society in 1878. 
IWis air-pump, which he described to the Chemical Society 
in 1865, led to results which had an important influence 
on the development of both science and industry in the 
latter part of last century. It provided a convenient 
method of obtaining vacua of very high tennity, and con- 
tributed greatly to the perfection of the incandescent 
‘electric lamp. Dr. Sprengel devoted much time to the 
study of detonation and explosives, and in 1871 took out 
patents for a class of explosive substances which were non- 
explosive during their manufacture, storage, and transport. 
Hle was the first to direct attention to the value of picric 
acid as an explosive when fired by a detonator. In 
addition to papers on his vacuum pump and kindred sub- 
jects, Dr. Sprengel published the following contributions 
to science aimong others :—-Atomised water as a substitute 
for steam in a chemical process, 1873; improvements in 
explosive compounds, 1871; on a new class of explosives, 
1873; the Hell-Gate explosion near New York and so-called 
*“* Rackarock,’’ 1886; the discovery 
of picric acid as a powerlul explosive 


Gallery, which took place in February of last year, when 
the inaugural address was delivered by the late Prof. 
Herkomer. About the same time Mr. F. G. Pearcey 
entered the museum as assistant curator, and since his 
appointment a thorough re-arrangement of the zoological 
exhibits has been undertaken, while large additions have 
been made by gilts and purchase. 


Botanica. surveys undertaken with the object of study- 
ing the distribution of plants over a limiled area have been 
prepared by several workers in Scotland and England. 
Mr. G. H. Pethyridge and Mr. R. L. Praeger publish in 
the Proceedings of the Royal Irish Academy (vol. xxv.) 
a survey of the vegetation of the district lying south of 
Dublin. The authors distinguish four zones, littoral, 
agrarian, hill pasture, and moorland. It was observed 


that the three associations of Ulex Europaeus, Ulex Gallit, 
and Calluna maintain a definite succession in altitude, Ulex 
Europaens occurring at the upper limit of the agrarian 
zone, and Calluna forming the most important feature of 
the 


the moorland. The association in which Pteris is 


and of cumulative detonation with 
its bearing on wet gun-cotton, 1902. 


Tue filty-filth meeting of the 
American Association for the 
Advancement of Science was held 


at New Orleans, and began on 
December 29 last. The membership 
of the association has now reached 
4500. It has been decided to hold 
two meetings during 1906, one in 
the summer at Ithaca, N.Y., the 
‘other in the winter at New York 
City. At the recent meeting, the 
address of the retiring president, 
Prof. W. G. Farlow, dealt with the 
popular conception of a_ scientific 
man at the present day. The presi- 
-dents of the different sections de- 
livered their addresses on various 
-days throughout the meeting. Prof. 
Ziwet, at the first meeting of the 
section of mathematics and physics, 
took for his subject the relation of mechanics to physics. 
Prof. Kinnicutt, in the section of chemistry, considered the 
sanitary value of a water analysis. Prof. Merriam, in the 
section of zoology, discussed the question, Is mutation a 
factor in the evolution of the higher vertebrates? The 
subject of the partition of energy was taken up by the 
president of the physics section, Prof. Magie; and the 
generic concept in the classification of the flowering plants 
was dealt with by Prof. Robinson in the section of botany. 
Prof. Knapp, in the section of social and economic science, 
considered the subject of transportation and combination. 
In the section of mechanical science and engineering, Prof. 
Jacobus addressed the meeting on commercial investigations 
and tests in connection with college work. The experience 
at New Orleans makes it doubtful whether the experiment 
of scattering the addresses of the presidents of sections 
through a week is a wise departure. 


Photo. 


WeE have received copies of the reports of the Bristol 
Museum and Reference Library for 1904, and of the Bristol 
Museum and Art Gallery for 1905. The change in the 
‘title of the institution is due to the opening of the Art 
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Fic. 1.—Piperstown Hill, showing, in ascending order, farm land, Ulex Gadliz association, 


and Calluna association. 


‘dominant member occupies positions in each of the three 


former associations, holding its own where it is favoured 
by well-drained soil and a sheltered situation. The paper 
is accompanied by six illustrations, of which the one re- 
produced shows the characteristic rounded hummocks of 
Ulex Gallii in the foreground; in the background the farm- 
land is seen below with Ulex Europacus just visible in the 
middle distance and Calluna clothing the summit of the 
hill. 


Tue educational advantages of the Central Museum at 
Brooklyn, New York, form the subject of the first article 
in the January issue of Museum News, in which attention 
is specially directed to the exhibits of typical groups of 
mammals, birds, and reptiles. It would seem, however, 
that the museum authorities themselves stand in need of 
education, otherwise they would scarcely have stated ‘* that 
the present revolution in Russia bids fair to complete the 
extermination of the European bison by killing off the 
Lithuanian herd.’’ They appear to be quite unaware of 
the existence of this animal in a truly wild state in the 
Caucasus. 


304 


PUBLICS 


[JANUARY 25, 1906 


Ix addition to several papers relating to the human sub. 
ject, the January issue (vol. xl, part ii.) of the Journal of 
luatomy and Physiology contains contributions on the 
anatomy and development of the lower mammals. Among 
these is one by Dr. T. H. Bryce on the development of 
the thymus gland in the lung-fish, Lepidosiren paradoxa, 
in the course of which the author arrives at the important 
conclusion that, at least up to an advanced larval con- 
dition, this organ has absolutely nothing to do with the 
development of leucocytes. Apparently the leucocytes take 
origin in a tract along the hind kidney, and, at any rate, 
there is evidence of their existence before the thymus cells 
have lost their epithelial characters. In another paper 
Prof. Symington discusses the bearing of the structure of 
foetal whale-flippers on the development of additional digits 
and joints in the hand and foot of vertebrates generally. 
In cetaceans the suppression of nails or claws has led to 
the development of a cartilaginous rod at the end of each 
digit which is apparently a reversion to the primitive 
mammalian condition. ‘ Such a condition would obviously 
facilitate the development of additional cartilaginous 
elements to adapt the limb to its newly acquired function 
as a balancing and steering organ.’’ Hence the occurrence 
of “‘hyperphalangism’ is easily accounted for, while 
indications of incipient ‘‘ hyperdactylism ’’ are afforded by 
rudiments in some cases of the development of a sixth 
digit. 


IN the annual report of the Botanical Department, 
Trinidad, for the year 1904-5, the superintendent, Mr. 
J. H. Hart, directs attention to the advantages of budded 
over seedling oranges in maintaining the qualities of any 
selected strain. Trinidad oranges have been successfully 
transported to England from time to time, and last year 
a consignment of mangos was sent over that carried well, 
and was said to compare favourably with the best Indian 
fruit. Among shade trees for cacao, Gliricidia maculata, 
the *‘ Madura ”’ of Central .\merica, has been in consider- 
able demand, and Honduras mahogany has also been 
planted. The cotton experiment plots suffered severely from 
the ** boll rot.” ; 


Mr. D. MecAtrixg records in Annales Mycologici (vol. 
iii., No. 4, 1905) the discovery of a peculiar set of rusts 
on species of Acacia in Australia that he places in a new 
genus, Uromycladium. The characteristic of the 
a branched carpophore producing at the ends 
branchlet one to three separate teleutospores, or 
of one of the teleutospores a colourless vesicle or cyst. 
Mr. MeAlpine regards the genis as a link between 
Uromyces, which has a single teleutospore, and Ravenelia, 
a peculiar genus in which the stalk is compound and a 
number of spores are joined together at the top, with 
vesicles below. Of the seven species enumerated, uredo- 
spores and spermogonia are known for some, but no 
weidia have as yet been found. 


genus is 
of each 
in place 


THE Times of January 12 contains a comprehensive 
summary of the rainfall of 1905, by Dr. H. R. Mill. The 
work is valuable from a double point of view—from the 
vast amount of material relating to the rainfall of the 
British Islands that Dr. Mill has at his disposal, and from 
the almost incredible shortness of time in which he has 
been able to compile his statement, in advance of the usual 
annual rainfall volume, which takes at least six months 
to produce. The author points out that during an average 
year no spot with a fall of less than 20 inches appears on 
the rainfall map of Great Britain; last year there were 
about 75¢0 square miles, while the area with 
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exceeding 4o inches measured some 29,000 square miles, or 
less than a quarter of the country. In an average year 
more than a third of the area of the country has a greator 
fall than 4o inches. .\ table based on a thirty years’ 
average which accompanies the paper shows that none of 
the fifty-one stations quoted for England and Wales reached 
the normal amount, that only one did so in Jreland, and 
about half the stations in Scotland. From these figures 
Dr. Mill estimates that the general rainfall for England 
and Wales was only 83 per cent. of the average; for 
Ireland, $9 per cent.; Ior Scotland, 96 per cent. In other 
words, for every inhabitant of the British Isles there was 
last year 224,000 gallons less rain than in an average year. 
Further, that the year 1905 has justified the three years’ 
cycle of one wet year [followed by two dry years; the 
probability of 1906 proving a wet year has not been con- 
tradicted by the weather of the first half of January. 


Mk. van DER GRINTEN, whose projection of the whole 
globe in a circular map, published last vear, attracted con- 
siderable attention, deals with another case—that of the 
‘‘ apple-stice ’? shape—in Petcymann’s Mitteilungen (p. 237, 
1905). 


Dr. GERARD ScHoTT contributes a paper on the relief 
of the bed of the Southern Ocean, and the distribution 
of bottom temperatures, to Petermann’s Mitteilungen 
(No, 11, 1905}. The soundings and temperature observ- 
ations of recent expeditions are made use of, and the author 
has compiled an admirable bathymetrical chart showing 
the state of our knowledge of the region in 1905. 


Tue Zeitschrift der Gesellschaft fur Erdkunde (No. 9, 


1905) contains a paper on the geographical conditions 
determining the distribution of moorlands, by Dr. F. 
Solger. The chief factors taken into consideration are 


rainfall, surface topography, and elevation, and the rela- 
tions of these three factors in different types of moorlands 
are discussed. 


Tue publishers of 1’Elletricista have 
little book, by Dr. G. Agamennone, under the title of 
‘““La_ Registrazione dei ‘Terremoti.”” The words ‘in 
Italia’ should have been added to the title, as the book 
is confessedly devoted to Italian work, and hardly refers 
to that which has been done elsewhere, especially in Japan, 
where the ideas embodied in the Italian instruments were, 
with few exceptions, anticipated in the publications of the 
Seismological Society of Japan. The omission is justified 
by the plea of the author that any attempt at adequate 
recognition of the work done in other countries would have 
swollen the book to an undesirable size; as it is, we have 
a well got up and clearly written account of the seismo- 
scopes and seismographs used in Italy, which are singularly 
efficient if somewhat more cumbrous than the English or 
Japanese patterns. 


issued a_ useful 


Tur Rendicouto of the Bologna Academy (vols. v.-vi.), 
covering the period 1900-2, has just been sent out. It 
a series of illustrated papers by Dr. Francesco 
Crevatin on the terminations of nervous systems; also 
papers by Prot. Augusto Righi on the magnetic field of 
a moving charge and on the acoustic properties of con- 
densers, by the fate Prof. Emilio WVillari on the heating 
effects of electric discharges and on Rontgenised air, by 
Prof. Ferdinando Paolo Ruffini on the three cusped hypo- 
cycloid, and others. 


contains 


We have received the annual report of the Circolo 
Matematico di Palermo, which shows an increase in its 
membership roll from 27 in March, 1884, and 195 in 
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March, 1904, to 255 in March, 1905. Of these 36 are 
resident, 138 non-resident, and §1 foreign members. The 
society owes its present position as a mathematical society 
of international rank largely to the personal exertions of 
Prof. Guecia, and further evidence of this activity is shown 
by the offer of a ‘‘ Guccia medal ’’ and prize of 3000 francs, 
to be awarded at the mathematical congress at Rome in 
1908, for the best essay marking an advance in the theory 
of algebraic twisted curves. 


Mr. Hexry Frowpe has published an edition of Words- 


worth’s ‘‘ Guide to the Lakes,’’ with an introduction, 
appendices, and notes by Mr. Ernest de Sélincourt. 


Though Wordsworth is, throughout the book, rather the 
lover than the student of nature, yet the volume contains 
much that will appeal in a special manner to men of 
science—-for example, the remarks on stone circles—and 
everything the volume contains will serve to increase the 
enthusiasm with which scientific students approach natural 
phenomena. 


’ 


THE 1906 issue of their ‘* Nature Calendar ’’ has been 
published by Messrs. George Philip and Son, Ltd. It is 
a little difficult to understand the plan on which the notes 
for the months have been arranged, and on what prin- 
ciple the entries for successive days have been selected. 
Under the date January 25, for instance, are to be found 
the following statements :—‘* Jackdaws begin to come to 
churches ’’; ‘‘ First appearance of Yellow Wagtail’’; and 
“Tloneysuckle leafing.’’ A yvoung, uninitiated nature 
student, who observed a jackdaw going to church, or came 
across a yellow wagtail, or found honeysuckle in leaf 
before January 25, might have his faith in naturalists’ 
calendars seriously shaken. 


.\ SECOND edition of Prof. Douglas I1. Camphell’s work 
on ‘‘ The Structure and Development of Mosses and 
Ferns ”’ has been published by Messrs. Macmillan and Co., 
Ltd. The first edition was published in 1895, and was re- 
viewed at length in our issue for January 2, 1896 (vol. lili. 
Pp 194). Portions of the work have been re-cast entirely, 
this being especially the case with the eusporangiate ferns. 
The whole book has been carefully revised and new matter 
has been introduced, including two special chapters on the 
geological history of the Archegoniates and the significance 
of the alternation of generations. ‘Some of the new 
material is published now for the first time, but much of 
it is based upon papers written by Prof. Cumpbell during 
the last ten years. 


OUR ASTRONOMICAL COLUMN. 


PeRiopicAL Comets Due to Return Tis YEAR.——Writing 
to the Observatory (No, 306), Mr. W. T. Lynn directs 
attention to the fact that two known periodical comets are 
due to return during the present year—Holmes’s comet in 
the spring, Finlay’s in the summer. The former has 
already been noted in these columns. Finlay’s comet was 
discovered at the Cape on September 26, 1886, and_per- 
formed its perihelion passage on November 22 of the same 
vear; its period is about 6-6 years, and on its return in 
18a? it was first seen by the discoverer himself, and passed 
perihelion on June 16. On its return in 1899 the comet 
was unfavourably situated for observation, and so escaped 
detection. 

A note published in No. 1, vol. xiv., of Popular Astro- 
nomy mentions six other periodical comets as being due 
this year, viz. Barnard’s (1884 II.), E. Swift’s (1894 IV.), 
Denning’s (1881 V.), Swilt’s (1889 VI.), and the two lost 
comets, Biela’s and Brorsen’s. Of these, the first and 
second will be unfavourably placed for observation; the 
third has not been seen since 1881, but will be more 
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favourably placed this year; the fourth was very faint 
in 1889, and any small change in the period may have 
rendered it wholly invisible. 


THE ANNULAR NEBULA IN CyGnus (N.G.C. 6894).—An 
interesting photographic study of the very faint annular 
nebula N.G.C. 6894 has recently been made at the Meudon 
Observatory by M. G. Tikhoff. Using the 39-inch reflector, 
the observer obtained [our photographs, of which he has 
measured the two best, taken on September 27 and 
October 27 with exposures 2h. 20m. and 3h. respectively. 

These photographs showed the nebula to have the form 
of an elliptical ring with a condensation in the centre, the 
space between the nucleus and the outer ring being fairly 
bright. The extremities of the major axis of the ellipse 
are sharp, but several faint appendices are clustered around 
the ends of the minor axis. Measurements of the plate 
obtained on September 27 showed the length of the 
major axis to be 44-8, that of the minor axis 37".3, but if 
the appendices be included the length of the latter becomes 
50.8. The nebula really consists of two rings, a broad 
outer one and a narrow inner ring, but the duplication is 
interrupted on the north-west by the star discovered 
by Lord Rosse in 1855. The outer ring has several con- 
densations in it, of which the two brightest are nearly 
opposite to Lord Rosse’s star. 

M. Tikhoff recalls the fact that all observers of this 
nebula have commented on its similarity to the ring 
nebula in Lyra, and advances the opinion that it is prob- 
ably in a Jater stage of development, for whereas the Ring 
Nebula has only one condensation, this Cvgnian nebula has 
many. 


RIGHT ASCENSIONS OF THE ERos CoMPaARISON StTars.—In 
Nos. 4059-4060 of the -sfronomische Nachrichten, Dr. 
Fritz Cohn, of Koénigsberg, gives a catalogue containing 
the definitive positions of the Eros comparison stars con- 
tained in the two lists iussed by the international com- 
mittee. The positions are given for 1900-0, and two 
supplementary tables give the proper motions necessary for 
reducing the places of the few stars known to be in motion 
to the equator of 1901-0. 


Osservations or Nova Perser (No. 2) Aanp Nova 
Geminorum.—tThe results of a series of magnitude obsery- 
ations of Nove Persei and Geminorum are given in 
No. 4066 of the Astronomische Nachrichten by Dr. K. 
Graff, of the Hamburg Observatory. The Nova Persei 
observations extend [rom March 11, 1902, to August 24, 
1905, and show one or two apparent oscillations of the 
brightness. On the latter date the magnitude of this star 
was recorded as 10-73. 

The record for Nova Geminorum contains the results of 
six observations made between Scptember 16, 1903, and 
November 10, 1904, and shows an apparent increase in 
the brightness between January 20, 1904, and the final 
observation ; the latter was, however, somewhat uncertain, 
and gave a magnitude of <12-0. 

On November 28, 1905, Prof. Max Wolf found that the 
magnitude of Nova Persei on the Pickering scale was 
11-645, but compared photographically with the stars given 
by Father Hagen the magnitude came out as 10-6. 


Dovste Star Oregirs.—Prof. Doberck publishes four 
possible orbits for + Ophiuchi and two for y Centauri in 
No. 4063 of the Astronomische Nachrichten. Of these, he 
finds, on comparison, that the following agree most closely 
with observational results :-— 


7 Ophiuchi y Centauri 
C= joni N=3 21 
eS A=285 2 
y=606 4 y=81 47 
€=0'5338 ¢=0°2958 
R= 2230027) B= ost 
T=1814°79 T3rs51 03 
a haz = 192 


The value of the hypothetical parallax for + Ophiuchi 
is 0.035, and for y Centauri o”-0§4. In the elements of 
the latter, the epoch and the longitude of periastron are 
somewhat uncertain, and for this star the motion is 
retrograde. 
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DECOR OMVEKC  (GIOULIQMG ESS TRIBE, (OS IUIB 1) 
SIE. 

HE energy shown by all branches of the United States 
Geological Survey increases year by year, and it is 
impossible to overestimate the importance of the results 
achieved during the twenty-five vears of its existence. The 
prompt return made for the pecuniary support accorded to 
the survey is best shown by the numerous publications, 
appeuring each year, which are devoted to the development 
of the mineral resources and to the advancement of 


Fic. 1. Weathered Surface of Galena Limestone near Rockdale, Iowa. 


important engineering projects. The miner is thus taught | 
the practical value of geological work, and mining develop- 
ment is placed upon a scientific basis. A large number of 
bulletins have recently been published which, though de- 
scribing researches of an essentially scientific nature, deal 
with the economic resources of specified districts. Half 
a dozen of these bulletins, well illustrating the educational 
value of the survey’s work to those engaged in the mining 
industry, have been selected for brief notice. Of these the 
most important is No. 260, ‘‘ Contributions to Economic | 
Geology, 1904,’? in which Mr. S. F. 
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(dykes of pegmatite carrying cassiterite) of North and 
South Carolina are probably of considerable economic 
impurtance; and Mr. F. L. Hess gives a concise state- 
ment of what is known with regard to tin deposits through- 
out the rest of the world. In the Birmingham district, 
Alabama, an important result of the work of the survey 
has been the extension of the red hmmatite ore beyond 
its supposed southern limit. 

The fuel resources of the United States received 
more attention last year than at any previous time during 
the existence of the survey. About 3000 square miles of 


cval-bearing territory have been 
mapped, and work in the oil and 
gas fields has been continued. The 


American cement industry formed the 
subject. of an extensive investigation 
by Mr. E. C. Eckel, and much valu- 
able information is given regarding 
the slate, granite, and clay industries. 
Descriptions are also given of a 
molybdenite deposit in eastern Maine, 
and of the vanadium and uranium ore 
deposits in south-eastern Utah. 
Bulletin No. 255, on the fluorspar 
deposits of southern Jllinois, by Mr. 
H. Foster Bain, embodies the results. 
obtained in a detailed study of the 
fluorspar deposits in Pope and Ilardin 
counties, the area covered being at 
present one of the most important 
producers of fluorspar in the United 
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States. The deposits were discovered 
in 1839. but were not mined until 
1870. The mineral occurs in veins 


along faulting fissures, and is associ- 
ated with calcite, galena, and zine- 


blende. In 1903 the district produced 
11,413 tons of fluorspar, valued at 
11,544! The best grade of fluorspar, 


with less than 1 per cent. of silica, 
is used in the enamelling, chemical, 
and glass trades. The second grade is used in open-hearth 
steel making to give fluidity to the slag. About 20,000 tons 
are used annually in this work. The lowest grade is used 
in foundry work. 

The zinc and lead deposits of north-western Illinois are 
dealt with in Bulletin No. 246 by Mr. H. Foster Bain. 
The region contains large reserves of zinc ore of good 
quality. The main ore-bearing rock is a thick massive 
dolomite, known as the galena limestone. Owing to the 
predominance of solution over disintegration, it presents om 


Emmons and Mr. C. W. Hayes, the 
geologists in charge of the sections 
dealing with ores and non-metallic 
minerals respectively, bring before the 
public with all possible speed the 
economic results arrived at by the 
survey. The bulletin covers 620 pages, 
and contains sixty-three contributions 
from thirty-seven members of the 
survey who have been engaged 
throughout the year in economic 
work. The production of gold and 
silver in the United States in 1904 is 
discussed by Mr. W. Lindgren, who 
has made a novel classification of the 
ores into (1) placer or detrital de- 
posits, and (2) ores from rock in situ, 
further subdivided into quartzose ores, 
copper ores, and lead ores. The per- 
centage of the total production derived from the four classes 


thus established is as follows :— 
: Piacers Quartzose Copper Lead 
Gold 15:2 743 5-0 5-4 
Silver Ot 22-2 34-7 42-9 


A similar calculation of the copper production of the 
United States, made by Mr. W. EH. Weed, shows that of 
the copper produced 27 per cent. occurs in native ores, 
6 per cent. in oxide ores, and 67 per cent. in sulphide 
ores. Mr. L. C. Gratton reports that the tin deposits 
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Fic. 2.—Vanport Limestone Quarries at Newcastle, Pennsylvania. 


weathered surfaces a very characteristic carious surface 
(UPS OL 
Bulletin No. 249, on limestones of south-westerm 


Pennsylvania, by Mr. F. G. Clapp, is of great economic 
interest in view of the recent extension of the portland 
cement industry. It points out promising localities for the 
erection of cement plants in the coal areas of Pennsylvania. 
As a rule, these Carboniferous Jimestones are not suited 
for building stone, but many of them, when burned, form 
lime of excellent quality for agricultural, building, and 
fluxing purposes. The Vanport limestone, the most per- 
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sistent, thickest, purest, and most massive limestone in 
the series, is extensively quarried for furnace flux at 
Newcastle (Fig. 2). 

In Bulletin No. 238 Messrs. G. I. Adams, E. Haworth, 
and W. R. Crane give detailed information concerning the 
geology of the 
lola Quadrangle, 
IMvarnysiuse al 
rapidly develop- 
ing petroleum 
and natural gas 
field. At the end 
of 1903 there 
were 1596 pro- 
ducing wells in 
kansas, and of 
these 549 were 
at Chanute (Fig. 
3) and 339 at 
Humboldt in the 
area under con- 
Spi dieeur rata Oncls 
Natural gas is 
abundant in the 
vicinity, and is 
largely used in 
zinc smelting. 
Indeed, more 
than half the 
zine made in the 
United States is 
smelted by 
IXansas gas, and 
more than half 
of this is pro- 
duced at works 
within the lola 
quadrangle. 

Bulletin No. 
: - i 264, by Messrs. 
Fic. 3.—Golden (il Company's Well Na, 2, near M. Te Fuller, 

Chanute, Kansas. ie. 1B, lias, antl 

A. CC. Veatch, 

gives a record of deep-well drilling for t904, and is the 

first af a proposed series of annual publications. The re- 

port embodies the records of a large number of wells, for 
many of which sets of samples are preserved. 


IOEE AUPISGIGR OOS OUR SOM aN eRe 
VERHODS TO THENSTUDY OF HISTORY 


“THe remarkable change which during the last fifty years 
has passed over most subjects of study owing to the 
growing dominance of the scientific spirit has not left 
history unaffected. The leading historians of the present 
day are essentially men of science. They are diligent in 
their pursuit of truth and skilled in the special methods 
of research which their subject demands. They are 
strikingly impartial in their judgments, constantly on their 
guard against the prepossessions so liable in matters of 
past politics to bias opinion. They are ever on the alert 
to discover unifying principles, general laws, large uni- 
formities, without which no body of historic facts, hawever 
accurately ascertained and however impassionately selected, 
can justify the claim of history to be regarded as a science, 
er can make history worthy of the serious attention of 
intelligent men. 
All the writers enumerated at the foot of this column 
deal in some shape or form with this transference of 
history from the domain of Jiterature to the domain of 


1 (1) “Erhebung der Geschichte zum Rang einer Wissenschaft ' By 
J. G Droveen. (1862.) 

(2) “The Science of History." By J A. Froude. (1864.) 

(3) “ Grundriss der Historik " By J. G Droysen. (1867 ) 

(4) ““ The Science of Hi-tory ’ By Principal John Caird. (1886 ) 
c &) “Introduction aux Etudes Historiques ° By Langlois and Seignobos. 
1897.) 5 

(6) An Inaugural Lecture. By Prof J. B. Buy. (1903.) 

(7) ‘A Plea for tbe Historical Teaching of History.” By Prof. C. H 


Firth. (1904 ) 
(8) “The Methodical Study of Man By Dr. Percy Gardner. 
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science. None states the fact of the transference more 
clearly than does Prof. Bury, who says (p. 16) :—‘' I may 
remind you that history is not a branch of literature. The 
facts of history, like the facts of geology or astronomy, 
can supply material for literary art... but to clothe the 
story of u human society in a literary dress is no more 
the part of a historian as a historian, than it is the part 
of «un astronomer as an astrononier to present in an artistic 
shape the story of the stars’’; and again (pp. 7 and 42) 
he emphatically asserts that ‘* Ilistory is a science, no less 
and no more.’’ But though this statement is perhaps more 
explicit than any other in the works before us, yet the 
idea which it expresses is common to all. 

it is not enough, however, to assert that a subject, long 
regarded as a branch of fiterature, is really a science. It 
is necessary to define its scope, to *«xpound its method, and 
to show its relation to other sciences. This our authors 
do in varying degrees of fulness, and it would be a profit- 
able, and | think not uninteresting, task to take them one 
by one and to analyse their views. But in an article like 
the present it is not possible to undertake this detailed 
examination, and I must content myself with giving a 
summary statement of the way in which scientific method 
has been applied to history, and of some of the results 
which have been attained. 

It is a curious and remarkable fact that the earliest of 
the above-named exponents of the science of history, 
Droysen and Froude, were called upon to cast their first 
clear utterances upon the subject into the form of a severe 
castigation of a too zealous champion of their own view, 
H. T. Buckle. Buckle had become possessed of the great 
idea commonly associated with the name of Comte, viz. 
that “all phenomena without exception are governed by 
invariable laws with which no volitions natural or super- 
natural interfere,’’ and in his ‘‘ History of Civilisation ” 
(1858-61) he had endeavoured with wonderful ingenuity 
and vast learning, not so much to elevate history to the 
rank of a science as to reduce it to the level of a physical 
science, with laws of the same rigidity and of the same 
universal applicability as the laws of motion or the laws 
of chemical affinity. This was going further than either 
the most advanced historians or the least exclusive philo- 
sophers would allow, and a keen controversy ensued, out 
of which at length emerged into general recognition the 
important fact that history differs from the natural sciences 
in at least two respects, first, that, with regard to its 
method, it is a science, not of observation or of experiment, 
but of criticism ; secondly, that with respect to its general- 
isations, since they deal with a realm, not of matter, but 
of mind, in which motive and not force is supreme—a 
realm of consciousness and freedom—they can never have 
that fixity and universality which are connoted by the term 
ask. @ 

On the other hand, historical phenomena are not per- 
manent, but evanescent. Events happen once, amd then 
fade beyond recall into the past. Observations made at 
the moment of their happening can never he repeated, and 
historians are dependent for all their knowledge of bygone 
events upon such records as may chance to have been made 
and to have been preserved. These records are the only 
present and concrete facts with which historians come into 
contact. These are the basal material of their science. 
But they are valuable and important, nat at afl for their 
own sake, but only for what they reveal. They reveal 
past facts, yet even these not directly, but past facts as seen 
through the refracting medium of the human mind. And 
when the historian has eliminated, sn far as he can, the 
personal factors for his records and has extracted such 
pure and unadulterated fact as remains, even then he has 
not come to the end of his research. Far beyond and 
beneath all events there lie the thoughts, the acts of will, 
the emotions of which they were the realisations and 
manifestations—ultimate facts of the human spirit wholly 
heyond the observation even of those in whose midst the 
events transpired. It is these for which in the last resort 
he seeks. Thus, as has been remarked, history is a 
science, not of observation, still less of experiment: it is 
a science of criticism. 

On the other hand, with regard to generalisation and 
law, the fundamental truth to be recognised is that history 
never repeats ilself. The phenomena of history are not 
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stationary like those of the experimental sciences which 
can be called up at will at any moment; they are in 
constant movement. Moreover, their movements are not 
cyclical, like the movements of the planets; they are pro- 
gressive in an infinite series. Every event which occurs 
adds something to the environment of every subsequent 
event and is a factor in its causation; so that the mere fact 
that a thing has happened once presents an insuperable 
barrier to its ever happening again. We of the present 
day, for instance, are divided by an impenetrable wall of 
new ideas, new discoveries, new conditions from our pre- 
decessors of but the last generation. Not even the most 


deliberate und carefully planned attempts to revert to 
earlier orders of things—social, religious, political—can 
possibly result in anything but hopeless failure. History 


can never be made to repeat itself. 

That being the case, it is obvious that whatever may 
be the general principles which historians may deduce 
from their study of historic phenomena, they will be 
very different from the rigid and invariable laws of 
natural science which enable the expert not only to 
explain the past, but also to predict the future. History, 
in fact, has closer analogies with the mental and moral 
sciences than with the natural sciences. It is to the 
human race almost exactly what memory is to the in- 
dividual man. No individual man ever finds himself twice 
in precisely the same situation, nor can anyone discover 
unvarying sequences of cause und effect in the relations 
between himself and his fellows; yet, notwithstanding this, 
every man in his mature life is very largely guided and 
governed by his experiences as recorded by his memory 
and by the principles of conduct which his judgment has 
deduced from them. \s with the individual so with the 
race; but subject to this important difference, that the 
race lacks that personality, that continuity of self-conscious- 
ness, Which marks the individual. Yt has no natural 
memory, and in order that it may not lose the vast 
accumulated wealth of the experiences of the past a 
memory has to be created for it. That race-memory is 
history. Through history mankind attains to self-con- 
sciousness. .\s Droysen puts it:—'' Die Geschichte ist das 
yv@6. gavroy der Menschheit, ihr Gewissen.’’ By means 
of this self-knowledge humanity is able to become to a 
degree otherwise wholly impossible the master of its 
fate; it is able to control its destiny, and to move de- 
liberately forward on the pathway of progress. 

Now if history is to perform adequately its high func- 
tion, and to serve the purpose of a universal memory to 
man, it is plain that it must no longer be left in the 
hunds of the literary artist to be built up of anecdotes, be 
they told never so brilliantly, or in the hands of the 
purty-politician to be constructed of half truths, be they 
never so honestly held to be the whole truth. History 
must be elaborated by the strictest methods of science, 
even though it is concerned with facts which are beyond 
the reach of observation and with principles which are 
not reducible to the satisfying simplicity of law. To state 
the matter in the briefest outline, which is all that is 
possible here, scientific method must be applied to history, 
first, in the discovery of facts; secondly, in the selective 
classification of facts; and thirdly, in the drawing of 
inferences from facts. 


(1) The Discovery of Facts. 

In history, the discovery of fact resolves itself mainly 
into the criticism of documents. So important are docu- 
ments in historical research that MM. Langlois and 
Seignobos go so far as to say, in the opening paragraph 
of their book, ‘* L’histoire se fait avec des documents,” 
and ‘‘ Pas de documents, pas d’histoire.’’ There are, how- 
ever, other sources of information, for cxample, oral tradi- 
tion in the case of contemporary or recent events; 
archeological, architectural, and monumental remains in 
the case of more remote eras. Nevertheless, it is correct 
to say that documents are the primary source of historical 
knowleage. Concerning documents, the first thing which 
has to be determined by criticism is their origin—that is 
to say, their authorship, the date and place of their com- 
position, and their genuineness. Many things have to be 
taken into account in the determination of these important 
matters, e.g. handwriting and writing materials, vocabulary, 
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internal evidence of knowledge displayed and opinions ex- 
pressed. When, so far as is possible, the origin of a 
document has been fixed and its genuineness proved, the 
problem of the accuracy of its statements has to be entered 
into. Such questions have to be asked as :—llad the writer 
opportunities of knowing what he wrote about? Had he 


sufficient ability to avail himself of his opportunities ? 
Had he any prejudices to distort his judgment? Had he 
any reason to conceal or pervert the truth? Does his 


testimony agree with that of other witnesses? 1s what he 


says inherently credible? 


(2) Selection and Classification of Facts. 

‘Vhe fact that a fact is a fact does not make it important. 
The historian has to select the facts which are significant 
from vast masses of the insignificant. What shall be his 
principle of choice? Shall he select anecdotes which may 
amuse his readers, or incidents which support the views 
of some party or sect to which he belongs? The day 
wien he conld adopt either of these principles of selection 
is gone. But even now historians do not by any means 
agree us to the exact kind of facts that it is the function 
of history to record. Nor is it necessary that they should 
agree; no two people store their memory with precisely 
the same kind of recollections. Seeley and lreeman 
limited themselves to facts of past politics; Green and 
Macaulay recorded facts of past social conditions ; Droysen 
and Déllinger, following Schopenhauer and Hegel re- 
spectively, looked below the surface of events, the one for 
the acts of will, the other for the movements of ideas of 
which events were the manifestation, Any one of these 
principles, or any similar principle, is sufficient to give 
a scientific unity to historical research. 


(3) The Drawing of Inferences from Facts. 

Although, as already seen, historical inferences can never 
have the characteristics of physical laws, and although the 
completest philosophy of history could never cnable the 
historian to predict revolutions with that unerring certainty 
with which the astronomer predicts eclipses, yet historical 
inferences may be thoroughly scientific, and the philosophy 
of history of the greatest practical value. Given the 
permanent and unchanging facts of human nature, and 
known the peculiar circumstances of any particular event, 
that event can be explained; and though it is true that 
these circumstances can never by any possibility recur 


| again, yet others will certainly occur sufficiently similar 


to make the explanations discoyered in the one case valuable 
gnides to conduct in the others. Social and_ political 
progress and the development of civilisation depend very 
largely on the adequate learning by the human race of the 


-lessons of experience remembered by means of history. 


If in our days kings are benevolent, churches are 
tolerant, armies are obedient, and policemen are civil; if 
colonies are well governed; if taxation is equitable; if 
Ministers of State are honest—all this is due no little to 
the recorded and thus remembered fates of tyrants, per- 
secutors, rebels, and the rest. Similarly if the admitted 
imperfections of the present are to be removed, and if 
progress is to continue, history, rich with its lessons of 
the past, must remain the light and guide of the future. 
But it must be not the history of superstition and pre- 
judice and romance, not the boon companion of astrology 
and alchemy, but the history of exact knowledge and calm 
judgment, the recognised members of the hierarchy of the 
sciences. F. J. C. HearnsHaw. 


PUBLIC SCHOOLS SGTENGEMVA.s Tales 
COW RII CIE. 


HIE annual meeting and conference of the 
Schools Science Masters’ .\ssociation was held on 
Saturday, January 20, at Westminster School. Owing to 
ill-health, which had forced him to go abroad, the presi- 
dent, Sir Oliver Lodge, was unable to be present, and the 
Rev. E. C. Sherwood (Westminster), chairman of com- 
mittee, presided at the business meeting, his place being 
afterwards taken by the retiring president, Sir Michael 
Foster, K.C.B. The honorary secretary, Mr. W. A. Shen- 
stone (Clifton), relinquished his post, and the Rev. E. l. 
Sherwood (Westminster) and Mr. Hugh de Havilland 


Public 
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(Eton) were elected to serve in a joint capacity. Mr. J. 
Talbot (Harrow) was re-appointed treasurer, and the Rev. 


the Hon. Canon Lyttelton, headmaster of Eton, was 
unanimously elected president for the year 1907. 
Sir’ Michael Foster, in opening the conference, excused 


himself from giving an address on the ground that for some 
time his mind had been filled with very inferior things 
(Sir Michael referred to the contest for the represent- 
ation of London University in Parliament). The first paper 
was read by the Rev. W. Madeley (Woodbridge); its aim 
Was to invite discussions upon the possibility of intro- 
ducing a comprehensive syllabus of scientific teaching 
within the time limits of a classical curriculum. Mr. 
Madeley characterised the fact that there was no com- 
pulsory science on the classical sides of public schools as 
a deplorable anachronism. He pointed ont, too, that philo- 


sophy was introduced into the classical honours papers at | 


Oxford, and that classical scholars were expected now to 
know what was meant by the ‘‘ struggle for existence,”’ 
* survival of the fittest,”’ ‘‘ the Glacial epoch,’’ and ** the 
laws of motion,’’ as shown by questions set in examin- 
ation papers. He suggested that two hours alone per week 
could be spared in which classical boys could do science, 
and outlined a general course of what he termed natural 
philosophy, which he thought would broaden the outlook: 
of the boys and do more for their general education than 
a training in some special branch of «science. Among the 
items in “his syllabus were gravitation, the solar system, 
the conservation of energy, the indestructibilitv of matter, 
the laws of chemical change and combination, Darwinism 
and evolution. 

Sir Michael Foster, in the discussion which followed, said 
that he sympathised with the wish of Mr. Madeley, who 
had given them a problem to solve and mentioned the 
time in which it had to be done. He went on to say that 
the whole use of science was dependent upon the habit of 
mind that was acquired, and this, which meani openness, 
alertness, and power of observing many things, could not 
be gained by surveying the whole world of science, but by 
attendance to details. When these had been mastered 
hroader views and generalisations conld more easily be 
grasped. 

Mr. W. D, Eggar (Eton) advocated that the two hours 
should be devoted to laboratory study, and that a very 
small bit of science should be thoroughly taken up. No 
lectures should be given, as the boys could read up notions 
for themselves. Mr. D. Berridge (Malvern) thought that 
if classical masters prepared a number of foreign phrases 
for the science boys to learn, so that those met with in 
the newspapers could be understood, thev would be as 
well equipped from the literary point of view as Mr. 
Madeley’s boys would be in science by the course which 
he had outlined. Mr. Berridge agreed that the division of 
the lower school into classical and modern sides militated 
against the taking of science on the former of these. He 
suggested that headmasters should try the experiment of 
making, say, the five subjects of the old london matricu- 
lation compulsory for all boys until they were sixteen years 
of age and ready to specialise. Mr. W. A. Shenstone 
(Clifton) asked why boys might not have the special and 
the genera] training as well, and advocated, in addition 
to the two hours’ work at a particular branch in the 
laboratory, the attendance of the boys once a fortnight 
at general lectures, such as those lay addresses given at 
Clifton on Sunday evenings. Many speakers emphasised 
the ignorance of the classical boy and man. Mr. Camming 
(Rugby) said that the only instrument that they understood 

when they left school was the pen. 

Mr. J. Talbot (Harrow) read the second paper, on the 
present state of the Army examinations, and began by 
alluding to the changes which have recently taken place, 
not only in the standard and arrangement of subjects, but 


‘also in their very nature. As he considered that the 
changes were permanent, he went on to trace the reason 
for them. For this we must go to South Africa, for the 


recent war has altered the whole principles underlying the 
tactics and training of the Army. As Colonel Rienderson 
has pointed out, the discipline used to be entirely 
mechanical, killing all individuality, and forbidding either 
officer or man to move without direct order; now. as he 
says, soldiers must be like a pack of well trained hounds, 
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not running in regular order, hut without stragglers, each 
using his instincts and intelligence, and following up the 
general aim with relentless perseverance. 

Under the old conditions, Mr. Talbot said, brains were 
not essential in an officer, and any type of entrance ex- 
amination would do, and did. Now, however, if each 
officer is to employ the trained initiative which is essential 
in the new order of things and produce it in his men, it 
is obvious that his own training as a boy becomes all 
important. While Woolwich and Sandhurst supply the 
purely technical training, the science masters have to supply 
the mind they train, and this must be well developed, 
inured to hard work, and, above all things, supple. 

We are now in a position, continued Mr. Talbot, to 
understand the division of the examination into two parts. 
The qualifying examination, or its equivalent, the leaving 
certificate, is intended to ensure that the boy has a sound 
general education, the competitive, that he has brains, and 
unless the standard of the examination is fairly high it is 
difficult to uiscriminate between brains and cram. 

One of the chief qualifications of the officer is the power 
of initiative; he is always meeting fresh problems, the 
solution of which, right or wrong, must be found quickly, 
and on its correctness the lives of his men and possibly of 
a whole army may depend. No method of teaching which 
Mr. Talbot had found makes more demand on a bov's 
power of drawing conclusions and acting on them than 
the practical work in the laboratories. *For this reason 
science should be compulsory in the qualifying examin- 
ation, though not in the competitive one as it at present 
stands. Certain things militate against the adoption by 
candidates of science—the want of laboratory accommoda- 
tion, the fact that the alternative subject, Latin, can be 
taught to all the boys at once, and that there are two 
examinations. Jn larger schools Mr. Talbot fancied that 
science is doing well in the struggle for existence. In 
conclusion, science masters were told that they could no 
longer gramble at a reactionary War Office; they must 
see to it that it is not able to talk of antiquated teachers. 
Jit would be a bad thing for the schools if there ever arose 
a military Osborne to supersede the science masters. 

Sir Michael Foster bore out what Mr. Talbot had to 
say about the two halves of the examination. The com- 
mittee on military education had had to face the fact that 
many an officer could not spell, and had no knowledge of 
accounts. The qualifying examination was to ensure that 
the candidate should at least be able to write a letter, and 
the competitive to prove that he had hrains, and, being 
able to use them in some directions, might be likely to 
do the same in others. Subsequent speakers made it clear 
that many hoys at the public schools took science in the 
qualifving examination if not in the other. The discussion 
turned afterwards on the difficulties of, and objections to, 
the practical examinations in science, especially when no 
examiner came to conduct them. As an alternative, it was 
suggested that the production of note-books kept in the 
laboratory to show that the candidate had been through 
a proper course of training should be accepted in lieu of 
practical tests, and should determine whether the owner 
should be allowed to sit at the theoretical examination. 

An exhibition of scientific apparatus by various makers 
and members of the association was arranged in the labor- 
atories of Westminster School in connection with the meet- 
ing. Two novelties were shown by Messrs. Brown and 
Son; the first was a combination of the conical condenser 
from their ‘‘ Desideratum ’”’ still with a hot water oven, 
the hot water from the top of the condenser being used 
to feed the jacket of the oven. The other was a new 
suction and blast apparatus dependent upon water pressure, 
which worked almost instantaneously. Among the exhibits 
of the science masters themselves was a very neat method 
of rocking a flask or other vessel hy placing under one 
edge of the circular base of the stand supporting it an 
india-rubber tube through which a current of water is 
passed. The Rey. E. C. Sherwood exhibited this, and also 
some exceedingly useful clamps designed by Mr. Barnes. 
Though adapted for almost any work, those shown were 
used by Mr. Sherwood on retort stands, and are wonder- 
fully ingenious and effective. A spring prevents the clamp 
from sliding rapidly down the rod when the screw is re- 
leased; the tightening of the latter not only fixes it on the 
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rod, but holds the arm perfectly immovable in any position, 
three contacts being made. The arm will suppurt any 
weight that will not actually break it. On some clamps 
a micrometer screw allows the arm to be moved while 
supporting the full weight that i¢ can carry. Those who 
have struggled with the old type of retort stand clamp 
which wobbles in all possible directions will welcome the 
new invention should it be put upon the market. 
WILFRED MARK Wer. 


PEE ALD VIN GNM Dele Nez TON 
LEFT London for Cape Town on March 24, 
proceeding thence to Chinde, and up the Zambesi and 

shiré Rivers, to Blantyre and Zomba, in British Central 
Africa. In Zomba I reported myself ta Sir Alfred Sharpe, 
and from him received much advice and assistince beture 
leaving shortly for the Upper Shiré and Lake Nyasa. In 
the region of this lake 1] stayed, roughly, three weeks— 
one week on the gunboat anchored at the scuth end, one 
week ascending the lake, und a week in RKaronga~- before 
starting to cross the plateau to Tanganyika. 

I collected, as far us possible in the shert time, speci- 
mens to illustrate the flora of the lake—dried specimens, 
algae scraped from rocks, &c., and tow-nettings containing 
diatoms and other of the more minute organisms. 1 made 
no systematic attempt to collect fish, but brought a few 
specimens, in addition to some leeches, crabs, a species 
of prawn (of interest as none had been hitherto recorded 
from the lake), and a sponge. 

KKaronga was left on Joly 5, and after an unavoidable 
delay on account of illness among my men, 1 arrived at 
Niamkolo, at the south end of Tanganyika, on July 27. 
1} made this spot my headquarters for more than two 


months, though during the period [ stayed a w ek at 
Wituta. | purchased at once a large cdug-out canoe and 


hired a crew, 50 that 1 was able from the first to fish, 
dredge, and take tow-nettings. Meanwhile, I made 


of the lake to pick me up. 1 sailed on board the dau 
¢n September 23, and for the rest of my time on the lake 
cruised ahout, visiting as far as possible the most interest- 
ing and likely places on the lake shure. 1 camped on land 
whenever circumstances permitted, but my stays varied, 
according as T found much or little of value to me. Although 
{ made some attempts, I found it almost impossible to 
dredge satisfactorily in deep water by means of the dau, 
so T was reduced to dredging from the canoe, in which 
case, of cuuese, we had not sufficient power to dredge at 
any depth. On one occasion, by the kindness of the 
cuptain, I was permitted to make an attempt from the 
German gunboat, but unfortunately I lost the dredge and 
a large part of the rope, by the snapping of the rope under 
the strain. 

1 collected fish on every possible occasion, but though 
we tried various methods of catching them, the majority 


were oblained direct frem the native fishermen. The 
largest fish [ saw was a Siluroid (probably Clarizs), 
155 cm. in length, and weighing 30-6 kilograms. Tow- 


nittings were taken systematically at various times befare 
and after dark, in various places and at various seasons. 
These cansisted, as a rule, principally of phyto-plankton, 
but there were also prawns, copepods, ostracods, and 
insect larvae taken in this fashion. The quantity of 
miiterial obtained by tow-netting became markedly less 
during the rainy season. The larger representatives of the 
ora were also collected, but show, nn the whnle, little 
difference from the corresponding water-weeds of Nyasa. 
Serapings from the rocks and submerged stems of plants 
produced various of the smaller alg:e, while a few fongi 
were brought from the rotting wood of the canoe. 

Five or six species of prawns were collected, in addition 
to those already known from the lake, some among the 
rocks ut the wuter’s edge, others by dredging in a few 
fathoms. Some two or three species of crabs were 
obtained, and at least two species af Argulus. These latter 
were perhaps mast common from the mouth-cavity, gill- 
bars, and surface of the body of varians large Siluroids, 
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but they were also frequently present upon large specimens 
of Lates, and occasionally on other scaly fishes. Two 
forms of true parasitic copepods were found—one on the 
gills of a Siluroid, and the other attached at the junction 
of the pelvic fins of a Polypterus. Of worms, a, few 
Oligochetes were collected and a considerable number of 
leeches. 

In addition to these were some Turhellarias and various 
endo-parasites—Cestoda, Trematoda, and Nematuda—prin- 
cipally from the gut of fishes. Among the Polyzoa is, at 
any rate, one form with horseshoe-shaped lophophore, 
which has not vet been described from Tanganyika. There 
is probably little of interest in the molluscs collected, as 
my work was confined to the comparatively shallow water- 
1 was strock by the irregularity in the appearance of the 
Tanganyika medusa, or rather the uncertainty of finding 
it at any particular time or place. It is doubtless, like 
all such forms, driven to and fra by wind and currents, 
but it is curious that one may be a month or more on 
the Inke without seeing a single specimen. 1 have brought 
back a few in formalin, for museum purposes, and others 
preserved with a view to the histolagy. Some quantity 


of sponge was collected, encrusting in every cuse sub- 
merged rocks or shells. 

Apart from actual collecting, some observations af 
physical interest were made. Attempts were made, 
both on Nyasa and Tanganyika, to observe the seiche 
alterations in water-level, and at the south end of 


Tanganyika the actual level of the water was marked, 
with the view of affording same basis of comparison far 
the use of future investigators. A good many readings 
of the water temperature have been taken, which 
should prcve interesting, us I believe nathing has ever 
been recorded from these lakes before. ‘The temperature 
in general seems very high, the lowest obtained on the 
luke being only 73°-3, and the highest recorded 81°-0. At 
a depth of 76 fathoms (length of the sounding-line) the 
temperature appears [fairly constant, for readings taken on 
variuus occasions, and at different spots, only vary between 
Fqc and 74°-S: 

The total length of time spent on and around Tanganyiki 
was about eight months. Dismissing the dau at Usum- 
bura, at the north end of the lake, | began on March 18, 
1905, the journey overland ta the western shere of the 
Victoria Nyanza, This took rather longer than was ex- 
pected, owing to the bad weather and the famine-stricken 
nature of the country, but Bukoba, a German station om 
Nyanza, was reached on April 16. During a stay of tem 
days waiting for the steamer, and during a short stay in 
Entehbe, the British capital, | was able to do some collect- 
ing in this lake also. As far as possible, representatives 
of the water flora were obtained, for the sale af com- 
parison with the plants collected on Nyasa and Tangan- 
yika. A few tow-nettings were taken, and, in addition to 
the smaller plants and animals thus obtained, there were 
also collected a few molluscs, some Argulus, and certain 
endo-parasites. More interesting was the finding of a 
species of prawn and a sponge, as no sponge had been 
recorded from the lake before. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Tne council of King’s College, London, has received a 
donation of sool. from the IDrapers’ Company for the 
further equipment of the physics laboratory, especially for 
the promotion of research. 


Pror. W. W. Watts, F.R.S., assistant professor of 
geology and professor of geography at the Birmingham 
University, has been appointed professor of geology at the 
Royal College of Science, South Kensington, vacant by the 
retirement of Prof. J. W. Judd, C.B., F.RS. In view of 
the changes in organisation that may be found desirable in 
the Roval College of Science and the Royal School of 
Mines after the consideration of the report of the depart- 
mental committee on the college, the appointment has been 
made a temporary one. 


THE council of the Armstrong College of Durham Uni- 
versity in Newcastle has resolved to found a chair of 
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electrical engineering, and has voted a sum of 26001. toward 
the equipment of electrical engineering laboratories. At 
the end of the current session two fellowships of 125]. a 
year will be offered for competition, on condition that the 
holders should spend their time in the prosecution of 
definite research or in the pursuance of a definite line of 
advanced study. Mr. H. Morris-Airey, lecturer and demou- 
strator in physics in the University of Manchester, has been 
appointed lecturer in physics at the college in succession 
to Mr. R. J. Patterson. 


Tur movement for extending higher education in the 
Potteries has received (says the Lancet) a great impetus 
from the offer by the Duke of Sutherland of Trentham 
Hall to the Staffordshire County Council for higher educa- 
tional purposes. For some time a scheme to establish a 
university college for North Staffordshire has been 
energetically brought forward, and promises of help have 
been received from the North Staffordshire Institute of 
Mining aud Mechanical Engineers, from a joint committee 
of china and earthenware manufacturers, and from various 
other sources. The scheme commended itself so much to 
the county council that it offered to contribute 12,5001. to 
the building fund, and to undertake the maintenance of 
the college. The hall is considered to be in every way 
admirably adapted for the purposes of a university college. 


Tire following gifts in aid of higher education have 
been announced in Science. The Pennsylvania College for 
Women in Pittsburg has succeeded in raising 38,oo0!. to 
pay off a mortgage resting upotu its property, and to make 
a beginning in securing an endowment. After the mort- 
gage has been paid, the college will possess as the nucleus 
of an endowment fund the sum of 25,000]. Mr. Andrew 
Carnegie has promised to contribute 10,0007. toward the 
endowment fund of Bates College when 20,000]. shall have 
been raised for the same purpose by friends of the college. 
The University of Pennsylvania received last month an 
anonymous gift of to,o0ool. Lake Forest University has 
received 12,000l., and the University of Wisconsin 
a bequest of 2000]. by the will of the late Mrs. Fannie 
Parker Lewis, for the establishment of scholarships for 
needy young women students. 


Str Prutip Macnus, the new Member of Parliament for 
the University of London, after the formal announcement 
of the result, proposed a vote of thanks to the Vice- 
Chancellor for the manner in which, as returning officer, 
he had conducted the election. During the course of his 
remarks, Sir Philip Magnus said that during the last two 
years he has served on a departmental committee presided 
over by Mr. Haldane to inguire into the working of the 
Royal College of Science and Royal School of Mines, in 
relation ta other educational institutions. The report of 
the committee is settled, and Sir Philip Magnus said he 
was disclosing no secrets when he announced that, if effect 
is given to the recommendations, London will before long 
possess an institution, closely connected with the Uni- 
versity, for the higher scientific training, and for the 
apnlication of science to engineering in al! its branches, 
which will compare favourably with any similar school in 
Europe or America. ; 


Ar the meeting of the Sociological Society on January 22, 
Prof. R. M. Wenley, of the University of Michigan, read 
a paper on sociology as an academic subject. Sociology, 
although taught in all the great universities of the United 
States, is academically in an experimental stage. Like 
other new subjects, it has received much criticism as being 
unsuitable for inclusion in the university curriculum. It 
is said to lack disciplinary value, and it is urged, more- 
over, that students come to it without the necessary basis 
in previous knowledge. Prof. Wenley attaches little im- 
portance to the first objection, but admits that the second 
is of real weight. Answering the ouestion, What ought 
sociology to be as an academic subject? Dr. Wenlev sug- 
gested that at Cambridge it might well form a part of 
the moral science tripos; at the Scottish universities. it 
might be attached to the practical training of the theo- 
Ingical faculty; in London the opportunities for ethno- 
logical, linguistic, and economic research are in need of 
its complementary aid. Wherever ethics, psychology, 
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economics, anthropology, or the various forms of ethnology 
have a place, sociology is needed as a coordinate discipline. 
The paper concluded by urging that sociology must be a 
science conducted by scientifically trained, competent ex- 
perts, and not merely a pottering-round so-called problems 
of local or even national origin by well meaning 
enthusiasts. 


SOCIETIES AND ACADEMIES. 


LonpDoN. 


Royal Society, Decemher 14, 1905.—‘‘ On the Distribution 
of Chlorides in Nerve Cells and Fibres.’’ By Prof. A. B. 
Macallum and Miss M. L. Menten. Communicated by 
Prof. W. D. Halliburton, F.R.S. 

At the present day, when uumerous observers are seek- 
ing the explanation of certain nerve-phenomena on an 
electrolytic basis, it is imperative that accurate know- 
ledge of the electrolytes present should be first obtained. 


Prof. Macallum has carried out previous work in this 
direction, and has discovered methods for detecting 
the inorganic salts microchemically. He has, among 
other things, found that nerve cells are destitute of 
potassium. This element, at any rate, is not revealed by 


tests which show its presence in other tissues, though it 
is possible, as Prof. J. 5. Macdonald has pointed out, that 
it may be present in a ‘‘ masked” form, from which it is 
liberated by injury. Another reaction at which Macallum 
has worked is the well known reduction stain with silver 
nitrate. The staining has been attributed by some 
histologists to the formation and subsequent reduction in 
sunlight of a silver-proteid compound. But this cannot be 
the case, because proteids [reed from inorganic salts do 
not give the reaction. The test is shown to be entirely 
due to inorganic chlorides, and thus forms a method of 
great delicacy for the detection and localisation of chlorine 
in the tissues. 

The present paper deals with the distribution of chlorine 
in the nerve-units. The chlorides present are probably 
numerous, but sodium chloride is the most abundant. By 
the ordinary method, nerve fibres exhibit the well known 
crosses of Ranvier. One limb of the cross is due to the 
presence of chlorides in the cementing substance which 
forms a ring at the junction of the neurilemmal elements. 
The other is due to staining of the axis cylinder itself; this 
usually exhibits itself, not as a continuous dark stain, but 
as a series of transverse striz known as Frommann’s lines. 
It is, however, shown that the same appearance can be 
produced by suitable modifications of manipulation at any 
portion of an axis cylinder, and that its greater intensitv 
at the nodes is simply due to the fact that at these spots 
the reagent can penetrate more readily; the sheath of the 
fibre presents considerable impediment to the passage of the 
reagent inwards and of chlorides outwards. 

The next question that arises is whether Frommann’s 
lines indicate a definite preexisting arrangement of the 
chlorides in layers, or whether the appearance is an 
accident explicable on a physical basis. It is quite con- 
clusively shown that the latter explanation is the correct 
one. The appearance can be most successfully imitated in 
capillary tubes filled with chromate-holding gelatin or 
white of egg, and is merely the result of physical processes, 
as Boehm and Liesegang were the first to point out. 

Nerve cells also contain chlorides, but the intensity of 
the reaction is less, and is usually limited to the peri- 
pheral portions of the cell, principally because of the 
difficulty the reagent has of penetration. The nucleus, 
however, like other nuclei, is apparently free from 
chlorides. 

The distribution of electrolytes such as sodium chloride 
in the colloid material of an axis cylinder would not 
permit ions carrying an electrical charge to travel un- 
impeded, and in consequence the change of potential trans- 
mitted would progress with diminished velocity. This 
diminution would bring into line as parallel phenomena 
the nerve impulse and the electrical current of action. It 
must, however, be freely admitted that caution should be 
shown in drawing conclusions of this kind where so much 
is still unknown. 
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Geological Society, January 4.—Dr. J. E. Marr, F.R.S., 
president, in the chair.—The highest Silurian rocks of the 
Ludlow district: Miss G. L. Elles and Miss 1. L. Slater. 
The authors give a classification of the beds, and a brief 
outline description of the main subdivisions is first given, 
as they appear when followed from Ludlow southward to 
Overton, eastward to Caynham Camp, westward to 
Downton-on-the-Rock, and northward to Bromfield, and 
also near Onibury and Norion. The main tectonic features 
of the district appear to be due to the superposition of 
-Armorican movements in rocks with a Caledonian trend, 
held hy some rigid mass to the north, presumably the 
Longmynd massif.—The Carboniferous rocks at Rush 
(County Dublin): Dr. C. A. Matley, with an account of 
the faunal succession and correlation: Dr. A. Vaughan. 
Rocks of the Carboniferous Limestone series are exposed 
along five miles of coast near Rush, Loughshinny, and 
Skerries, in County Dublin. The present paper deals only 
with the beds near Rush, in the southern portion of this 
tract, where about 2500 feet of the series are exposed, 
without allowing for gaps in the succession. The upward 
sequence is {on the whole) from south to north, and the 
range is from the Upper Zaphrentis- to the Upper Dibuno- 
phyllum-zone. 
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THE PHILOSOPHIC FOUNDATIONS 
SGUENGE. 

and Hypethesis. By Prot. H. Poineare. 
(London: The Walter Scott Pub- 
Price 3s. 6d. 

By Prof. H. Poincare. 
Translated by 
(Leipzig : 


OF 


Science 
Wefae Slap este 
lishing Co., 1905.) 

Wissenschaft und [ypothese. 
Autorisierte deutsche Ausgabe. 
F. and L. Lindemann. Pp. xvi+ 342. 
Teubner, 1904.) Price 4.80 marks. 

SCIENTIFIC man, while actively engaged in 

work of research, must have faith in the solidity 

of the foundations on which he builds his reasoning 
in order to preserve the persistent patience which is 
necessary if his work is to be successful. Were he 
to doubt that there are laws which cannot be broken, 
were he to examine critically every brick in his founda- 
tion in order to discover some secret flaw which might 
endanger the safety ol his edifice, he would become 
a philosopher, but as a man of science he would go 
to swell the ranks of the unemployed. Nevertheless, 
we must assign a proper place in the history ol 
scientific thought to the spirit of scepticism which 
throws doubt on the premises, has no faith in the 
reasoning, and only grudgingly concedes the con- 
elusions. If I have qualified the statement contained 
in the opening sentence and confined its application 
to the time a man is actively engaged in scientific 
work, it is because there are periods in every man’s 
life when it is good for him to dig down to the bottom 
of his beliefs. Nor will the critical examination of 
axioms and definitions be without profit; for it will 
tend to loosen the ties of preconceived notions which 
keep men of science, like other mortals, in bondage. 

The special difficulty of inquiring into the laws 
which form the basis of our scientific beliefs consists 
in the fact that it is apt to lead us round in a circle. 
When we have tried to formulate a law of nature, we 
often discover that we have only defined a scientific 
term. <A superficial mind, satisfied with this dis- 
covery, would proclaim that all science resolves itself 
into definitions and conventions, but a closer examin- 
ation exposes the shallowness of such a conclusion. 
{f among a number of possible definitions we choose 
a particular one, there must be a deeper meaning in 
the propriety of the choice. Even though a law may 
be of our own making, to use Prof, Poincaré’s de- 
scriptive language, ‘‘our decrees are those of an 
absolute but wise ruler who consults his Council of 
State.” The inquiry into a law of nature resolves 
itself, therefore, into an inquiry why that particular 
law is more convenient than others that can be 
imagined, but this conclusion only brings us back 
to our starting point, the question as to the truth of 
a law and its convenience being identical. 

Prof. Poincaré’s volume will come as a revelation 
to many who have thought but little about these 
matters, and as a relief to others who have attempted 
Without success to arrive unaided at a conelusion 
satisfactory to themselves. But the book requires 
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close and careful study, and a superticial gleaning 
of its contents would probably lead to mental disaster. 
For, even following Prof. Poincaré’s guidance, we feel 
ourselves all the time walking along a precipice, at 
the bottom of which is written, ' You shill never 
know anything of the real construction of the material 
universe.’"’ The author seems to enjoy talking us very 
near the edge of that pit, and when he whispers into 
our ears, ‘‘ what you cannot not worth 
knowing,’ we feel as if he intended fo throw uy over. 
But he has a sense of humour which saves him and 
us, and there is always a solution which we should 
perhaps have rejected at first sight, but which we 
are glad to accept after st contemplation of the less 
cheerful alternatives which have been brought into 
our view. There is certainly no one with the sume 


know is 


intimate knowledge of mathematical and physiczal 
science who could have written with the same 


authority and produced a volume in which so much 
charm and originality are condensed. The wealth of 
his store of illustration is boundless, and the stringency 
of his logic leaves us without answer. 
when our instincts rebel, we are carried away by the 
fascination of the language, which in each subdivision 
of the subject takes us with dramatic power to its 
artistic dénouement. 

Could and should such a book be translited? The 
fascination of the original can certainly never be 
reached, but translation is allowable where the main 
argument can be reproduced without loss of clearness, 
though the delicacies of meaning to which the French 
language peculiarly adapts itself will undoubtedly be 
lost. 

The English translation errs, perhaps, on the side 
of following too literally cvery sentence, and some- 
times even every word in the sentences, of the French 
original. ‘The meaning of the text is carefully though 
often awkwardly preserved. While the reader is not 
carried away by the incisive character of expression 
which belongs to the original, he will in most cases 
be able to re-construct the dominant idea. The 
German translation is more sueceessful. We must 
aseribe this in the first place to the fact that one of 
the translators has himself made important contri- 
butions to certain parts of the subject, and, fceling 
himself secure in apprehending the meaning, has 
been able to reprcduce the sense without putting any 
strain on the language. The result is that, while no 
one could read a few pages of the lnelish edition 
without recognising the fact that it is a translation, 
the German earries with it much more of the freshness 
of an original book. The German translator is also 
to be commended for the addition of a good index. .\ 
series of notes is added, which take up a considerable 
fraction of the whole volume. Many of these notes will 
be useful, as they supply references to writings where 
the readers can study in greater detail important 
points on which Prof. Poincaré only touches with 2 
passing allusion. But | cannot refrain from eriticis 
ing the introduction of controversial matter.  Wiffer 
ences of opinion between Sophus Lie and Prot. 
Lindeman are surely out of place in the translation 
of a bool: of this nature. 


Even in cases 
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lt is time to refer more particularly to the contents 
of the book. The yolume opens with a chapter on the 
nature of mathematical reasoning, which is shown 
to be contained in a power of generalisation dependent 
on recurrent reasoning. When we have proved a 
theorem for one number, and show that if true for 
any number a, it is also true for a number a+1, we 
may assert it to be true for all numbers. This is the 
generalisation which, according to Poincaré, lies at 
the bottom of all mathematical argument, and allows 
us to pass from the finite to the infinite. The second 
chapter brings mathematical quantities into relation- 
ship with experiment, and treats, among other things, 
of incommensurable quantities and the creation of 
the physical and mathematical continuum, We are 
made to vnderstand how, adopting a certain defini- 
tion of a line which would satisfy most of us, 
the diagonal and inscribed circle of a square have 
no point in common, and we are then asked to 
adinit the possibility of a curve which has no tangent. 
But a greater surprise is in store for us in the second 
portion of the book, where, in the course of an admir- 
able discussion of the geometries of Lowatchewski 
and Riemann, we are introduced to the possibility 
of a fourth geometry, in which a right line may be 
at right angles to itself. This part of the bool: will 
probably be the one most valued by the student of 
experimental science, because it deals with an aspect 
of the subject which, though foreign to his customary 
plane of thought, must be of the highest interest if 
he desires to dip a little below the surface. 

The conception of space and the relation of 
geometry to experiment are discussed briefly, but 
with great precision and clearness, The foundations 
of geometry are shown to be experimental. ‘If 
there were no solid bodies in nature, there would be 
no geometry.’’ Yet, though founded on experiment, 
the laws of Euclidean geometry can never be upset 
by experiment : 


“Tf, then, to contemplate the impossible, one were 
to discover negative parallaxes, or to find that all 
parallaxes lie above a certain limit, one would have 
the choice between two conclusions: We might reject 
the Euclidean geometry or, on the other hand, we 
might modify the laws of optics by admitting that 
light is not accurately propagated in straight lines. 
It is unnecessary to add that everybody would choose 
the latter alternative as most convenient.” 


The final conclusion is that not 
true: it is convenient.” 

More than one-third of the book having been talxen 
up with the discussion of the fundamental notions of 
mathematics, we are fully equipped to enter into the 
discussions of the laws more particularly associated 
with physics. All those who care to think of these 
matters at all must have given some attention to the 
nature of the so-called Jaws of motion. They will 
find much in Prof. Poincaré’s reflections that has been 
familiar to them, and something, perhaps, that they 
have vaguely felt, but not been able to put into 
definite farm. One point which is brought out clearly, 
which, speaking for myself, 1 had not sufficiently 
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realised, consists in the difficulty of finding inde- 
pendent measures of both force and mass unless the 
third law of motion is treated as an axiom. The dis- 
cussion of the third law will be found to be full ot 
interest. Too little importance, perhaps, is attached 
to what the author calls ‘* anthropomorphic 
mechanics.’’ This is surprising, as anthropomorphic 
ideas are used by him so freely and convincingly in 
his foundation of geometrical laws. It is true enough 
that no one has yet been able to find a scientific basis 
of mechanics in an anthropomorphic conception of 
force, but at the same time I do not believe that 
anyone has ever truly reasoned about force without 
such idea forming the real moving spring of his 
thoughts. ‘* One could not maintain,’ Prof, Poincaré 
says, ‘that the sun is conscious of a muscular effort 
when he attracts the earth.’? That is true enough, 
but we are able in our imagination to attach the idea 
of muscular effort to every effect of force in the same 
way as we can feel sympathetic pain for a friend 
who lies on the operating table, though our reason 
tells us that he himsclf is quite unconscious of pain. 
In that case we project our own sensitive and con- 
scious mind into his unsensitive body, and to some 
extent feel the operator’s knife. There are probably 
great differences in the way different brains work, but 
I could not myself form an idea of the mechanics of 
the solar system without imagining myself at its 
centre and consciously pulling the planets towards me. 
In the same way, if I imagine myself freely placed 
in space, | at once become conscious of a pull towards 
the sun. That anthropomorphism has played an 
important part in the history of mechanics is admitted 
by the author, but he restricts the philosophy of science 
to the discussion of the symbols which can be reduced 
to measurement. 

Prof. Poincaré’s discussion of the principles of the 
conservation of energy will be read with interest. 
That principle has been abused by energy specialists 
in a manner which could not fail to call forth a whole- 
some reaction. The weals point which Prof. Poincaré 
specially exposes: seems, however, to me to touch 
not so much the enunciation of the principle as the 
difficulty of identifying potential and kinetic energies 
in cases where the mechanism of the phenomena is 
. ae to us. This only means that science is not 
sufficiently advanced to specify completely the different 
forms of energy. This most of us admit, while the 
Energetiker deliberately uses the principle of energy for 
the purpose of hiding his ignorance. Thermodynamics 
is briefly dwelt upon, but we should have liked to 
hear more of the author’s views on the dissipation of 
energy. The far-reaching consequences of the gradual 
decay of regular motion assign to the second law of 
thermodynamics a predominant place, and put the im- 
portance of the first law completely into shade. Lord 
Kelvin’s principle of dissipation of energy has opened 
out acommon ground lying on the borderland between 
physics and metaphysies which has not been cultivated 
so much as it deserves to be. 

It is not possible to follow Prof. Poincaré in his 
discussions of selected questions of modern theories 
of physics. They will be read with interest, though 
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many of us will not agree that ‘a day will come when 
the ether will be rejected as useless.” 

The reader will place the book—if possible the 
original, but faute de mieux its translattion—on his 
shelves with the intention of frequently spending an 
instructive quarter of an hour with it. Each time he 
carries out his intention he will realise more the truth 
of the author’s remark: “ To doubt everything or to 
believe everything are equally convenient solutions : 
both absolve us from the necessity of thinking.” 

ARTHUR SCHUSTER. 


IEGUE TON UIRIBIIG IE SCS, (OS ANNIVER. 
Comparative Studies in the Psychology of .\nts and 
of Higher Animals, By E. Wassmann, S.J. Pp. 
x+200. (St. Louis, Mo., and Freiburg: B. Herder; 

London: Sands and Co., 1905.) Price 4s. 6d. net. 

MONG those who have most carefully and 
4 successfully studied the habits and psychology 
of ants, Father Wassmann occupies a place in the 
front rank. Ele has especially devoted his attention 
to the curious and complicated relations which exist 
between ants and their domestic animals. Of these, 
he gives a list comprising no less than 1246 species ! 
Father Wassmann is an accurate and carcful observer, 
and his writings are most interesting. 

To show how conscientiously he has studied the 
ants of his own district I may mention that he made 
a census of the ants’ nests round his home. Many 
communities have more than one nest. Of Formtca 
sanguinea, which he regards as the most gifted of 
European ants, he records 2000 nests belonging to 
410 communities! Most of them have separate 
summer and winter nests, or rather nests for warm 
and dry, or cold and wet  scasons. 

Father Wassmann is by no means one of those who 
regard ants as exquisite automatons, ‘‘ devoid even of 
the simplest sensitive perception and cognition.” I 
quite concur with him—indeed, I expressed the same 
opinion nearly fifty years ago~ that ‘‘ the life of ants 
is the climax of development in instinctive life 
throughout the animal kingdom "’; and that *‘ the 
chasm between the psychic life of animals and that 
of man, is, in many respects, wider between ape and 
man, than between ant and man.’* 

Father Wassmann is also, I believe, quite correct 
in alleging that Buechner and Brehm, and even 
Romanes, have accepted many statements implying 
intelligence on the part of animals for which there 
was no sufficient evidence, some of which, indeed, were 
quite absurd; and, secondly, that they have in some 
eases built upon them conclusions for which there is 
no foundation, and which will not stand the test of 
critical examination. 

On the other hand, I am unable to follow him 
when he altogether denies to ants any, even the most 
exiguous, rudiments of intelligence. As in the cases 
of Darwin and Forel, the conclusion forced upon me 
has been that animals, and especially ants, do possess 
some elements of intelligence. In that we agree with 
the vast majority of those who have studied dogs, 
clephants, &c. 
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Father Wassmann defines intelligence as ‘ the 
power of acting with deliberation and self-conscious- 
ness, of inventing new means for attaining various 
purposes and thus making progress in civilisation.” 
But if ants are descended from an original common 
stock in bygone times, no one will deny that they 
have ‘‘invented new means for attaining various 
purposes and thus making progress in civilfsation.”’ 
Moreover, even now we sec them adapting themselves 
to the circumstances of their complex Itfe in a manner 
which it is surely an abuse of terms to call ‘‘ instine- 
tive.’ He admits that the observations of all who 
have studied ants conclusively demonstrate that ants 
are not mere reflex machines, but beings endowed 
with sensitive cognition and appetite, and with the 
power of employing in the most various manner their 
innate, instinctive faculties and abilities under the 
influence of different sense-perceptions. Surely, then, 
under his definition it is impossible to deny that they 
have some intelligence. 

For instance, in constructing their nests, as Father 
Wassmann admits, ants do not ‘* cooperate with the 
regularity of a machine or according to a rigid pat- 
tern, but each ant with evident liberty follows her own 
impulse and her own plan... .” 


“As a rule the most zealous and skilful worker 
is imitated most; her zeal is catching, so that she 
directs the activity of the others into the same 
channel.” 

Indeed, Father Wassmann’'s fairness and love of 
truth compel him to male several candid admissions 
which seem fatal to his position. For instance, an 
Algerian ant (Myrmecocystus altisquamis) has wide 
open entrances to the nest. A colony, however, which 
Forel brought to Switzerland, being much annoyed 
by the attacks of Tetramorium caespitum, gradually 
contracted the doorways. On this Father Wassmann 
admits that, ‘‘as Forel says, these facts afford irre- 
futable evidence of the great plasticity of ant instinct. 
For, this instinct is not merely a nervous mechanism 
forced to operate along uniform lines; it includes 
sensitive cognition and appetite, which are not only 
of an organic but also of a psychic nature.” 

Again, ‘“‘ within these limits, however, we find a 
wonderful adaptation of means to the end, and at 
times a marvellous sagacity of animal instinct, which 
appears nowhere else to such advantage.” 


“This phenomenon manifests the marvellous 
sagacity and quasi-intelligent plasticity of animal in- 
stinct, which can hardly be styled ‘automatism.’ 
Neither can it be identified with intelligence properly 
so-called, for this would suppose rational knowledge 
of the internal laws governing the growth of the 
ant organism, a knowledge far surpassing even the 
intelligence of man and entirely beyond the reflections 
and experience of ants.”’ 


Surely, however, if ants have sagacity they must 
have intelligence. Nor is the attribution to them of 
‘“sagacity ’? an isolated case. Again on p. 157 he 
says :— 

‘Their sagacity is instinctive, essentially different 
from intelligence and reflection. Ants are in their 
every action guided directly by sensitive perceptions, 
not by intellectual ideas. The enigma, therefore, is 


316 


GAIA Ge) 


[FEBRUARY I, 1906 


satisfaetorily explained by the innate adaptation of 
their sensitive cognition and appetite, whereas the 
hypothesis of animal intelligence is unable to offer 
any solution. ’’ 

“Instinctive sagacity ' scems to me, 1 confess, a 
contradiction in terms. 

] admit that the subject is one of much difficulty, 
but if an ant applied Father Wassmann’s rigorous 
criticism to man himself, | am not sure that our 
boasted gilt of reason could be absolutely proved. 

No doubt animals do stupid things, but so do we. 

Father Wassmann describes what he justly ealls 
the ‘' lovely scenes ” In an ant’s nest-- the care of the 
young, the ‘motherly tenderness "* shown to the 
delicate pupa but denies that this is any evidence 


of affection, and contrasts it with the love of a woman | 


Ce el 


for their children. This, he maintains, 
is a rational love, conscivus of duty (the italics are 
his), therefore it is the highest and noblest love exist- 
ing in Nature.”’ l'ar be it from me to say a word 
against either reason or duty. Vhey are amongst the 
highest qualities of our nature; but surely they have 
nothing to do with the love we feel for our children, 
which rests on even nobler feelings. 

While fully recognising, then, the accuracy and 
interest of Father Wassmann’s observations, and after 
carefully considering his arguments, I cannot but 
recognise in animals some vestiges and glimmerings 
of intelligence, and maintain, as | did thirty years 
ago, that ‘when we sce an ant-hill, tenanted by 
thousands of industrious inhabitants, exeavating 
chambers, forming tunnels, making roads, guarding 
their home, gathering food, feeding the young, tend- 
ing their domestic animals—each one fulfilling its 
duties industriously, and without confusion—it is 
difficult altogether to deny to them the gift of reason; 
and the preceeding observations tend to confirm the 
opinion that their mental powers differ from those 
of men, not so much in kind as in degree.” 
AVEBURY, 


man 


WE NOSIS IRURONR SS (OS ILCCIE AR. 
The Electromagnetic Theory of Light. By Dr. C. E. 
Curry. Part i. Pp. xv+4oo. Mac- 
millan and Co., Ltd., 1905-) 


(London : 
Price r2s. net. 
R. CURRY bases his work, which is almost 
entirely analytical, on Maxwell’s equations of 
the electromagnetic ficld. These equations suffice to 
aceount for the phenomena of celeetromagnetism, and 
the book is a discussion of the properties of electro- 
magnetic waves in whieh the condition that the wave- 
length is short is generally, but by no means always, 
introduced. In these equations four vectors are con- 
cerned, the clectrie and magnetic forees, and the 
eleetric and magnetic displacements, or, as Dr. Curry 
prefers to call them, the electric and magnetic 
moments. The type of cquation satisfied by each of 
these vectors is the same, and it is not necessary for 
Dr. Curry’s purpose to identify the light vector de- 
finitely with cither. It is another vector satisfying 
an equation of the same type. 
No attempt is made to give a mechanical account 
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of the properties of the ether; it is a medium in which 
transverse waves of electric and magnetie force are 
propagated according to the laws indicated by Max- 
well’s equations; in a erystal, however, of course the 
direction of the electric foree does not lie in the wave- 
front; the same is true of the magnetic force if the 
permeability be a funetion of the direction. 

Working on these lines, Dr. Curry has put together 
a large amount of information as to the analytical 
propertics of sueh waves. The earlier chapters are 
entirely taken up with the diseussion of the forms 
defined by certain particular solutions of the equations 
of motion, fer if @=f(rtvt)jr be a solution, so is 
ap/dxAdyedsy, where n=A+ut+y, Some of the 
solutions thus obtained are of importance in the 
theory of light, but, as the author states, their interest 
is chiefly theoretieal; and one of his ‘ chief reasons 
for the elaborate treatment of this particular class of 
indicate another fertile field of 
research offered by Maxwell's equations.” 

In chapter iv. we arc introduced to the phenomena 
of interference, treated at first in a simple manner, 
but applied later to the various kinds of waves the 
properties of which have already been discussed. The 
more usual problems of optics first become prominent 
in chapter v., whieh deals in the ordinary way with 
Iluyghens's principle and its application to the recti- 
linear propagation of light. The first difficulty oceurs 
in the attempt to find an expression for the secondary 
disturbanee transmitted from a given element of a 
primary wave. Such expression may clearly involve 
the angle ¢ between the normal to the wave and the 
direetion in whieh the secondary disturbance is being 
estimated, but the statement that ‘tit is natural to 
assume that the law of variation of the light veetor 

be aceording to the cosine of the obliquity of 
the angle ¢ ’? is not very convineing, and there seems 
no reason for calling this law the ‘t natural law of 
obliquity.’* The Jaw is, of course, a simple one, and 
it allows of the analytieal solution of various problems 
whieh are hardly tractable when a more complex law 
is assumed: but this is its sole merit. Stokes showed 
that the true factor is (1+cos ¢), and this law is 
utilised Jater on; but the physieal reason for the 
ehange of phase in consequence of which the seeon- 
dary disturbance from a wave sin k(vt r) becomes 
proportional to cos k(vt- r) is not discussed as fully 
as its importanee deserves. On these points, reference 
might with advantage have been made to Prof. 
Schuster’s article in the Philosophical Magasine, 
vol. Xxxi.—it is quoted Jater on another point—or to 
Lord Rayleigh’s article in the ‘ Encyclopaedia 
Britanniea.’’ Following this a rigorous proof of 
Huyghens’s principle is given in the usual way from 
the consideration of the relations existing between 
eertain volume and surface integrals, and the result 
is applied to optieal problems; but the fact that this 
rigorous analysis leads to Stokes’s law of obliquity 
is not definitely stated, though it follows at once from 
the formule on p. 176. 

Diffraction phenomena are explained by the use of 
the same principles, employing the most general 
formula for the seeondary disturbance, and assuming 


waves has been to 
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that the disturbance is zero over the opaque portion 
of the diffracting screen, while over the transparent 
portion it has the same value as though the sereen 
were absent. The results are applied to the problem 
of diffraction by a straight edge leading to Fresnel’s 
integrals and the properties of Cornu's spiral. These 
might have been obtained more simply, though the 
rigorous method has its advantages in enabling one 
to see the meaning of the various simplifications intro- 
duced in the process. Later on in the discussion an 
interesting account of Sommerfeld’s theory is given. 

The latter part of the book is taken up with the 
usual theory of reflection and refraction and of double 


refraction. The surface conditions are deduced from 
the electromagnetic equations, and the relations 


between the incident reflected and refracted vectors 
follow readily. .\ttention is directed to the fact that 
the laws thus deduced do not hold for light, and the 
effect of a transition layer is considered in a satis- 
factory manner. 

In the last chapter we have the equations relating 
to the propagation, reflection, and refraction of electro- 
magnetic waves by crystals. 

At present, part i. only of the whole treatise is 
under consideration, This deals, as will have been 
observed, with the analytical portions of the subject 
for which Maxwell's theory gives a satisfactory ex- 
planation, In part ii. the author hopes to consider 
the really more interesting portions where the simple 
Maxwell theory needs modifications before it will fit 
the facts. Readers will await with interest Dr. 
Curry’s treatment of the phenomena of the rotation 
of the plane of polarisation, absorption, metallic re- 
flection, the Zeeman effect, and the relations generally 
between magnetism and light. { 


TEND IA Ni VERA SOR ABS. 

Catalogue of the. Indian Decapod Crustacea in the 
Collection of the Indian Museum. IP Sie thes 
Anomura. Fasciculus i., Pagurides. By A. Alcock, 
MBaeeD., F.ROSeGM.E. (Calcutta: Indian 
Museum, 1905.) Price 14 rupees. 

HE second instalment of Dr. Alcock’s fine ‘‘ Cata- 
logue of the Indian Decapod Crustaeca ’* is now 
before us. 1t deals with the hermit crabs (Paguridea 
or Pagurides), and forms the first fascicule of the 
second part, which is devoted to the Anomura. Dr. 

Aleock is thus making use of the old classification 

of the Decapoda into Brachyura, Anomura, and 

Maerura, a course to which modern opinion seems to 

incline—and, as we think, righthy—in spite of the 

many merits of Boas'’s arrangement of the group 
under the suborders Reptantia and Natantia. In the 


hands of different authors, the limits of the \Anomura | 


have varied considerably, and Dr. .\lcock tales the 
term in the sense of Boas’s .Anomura, including under 
it the Paguridea, Galatheidea, and Hippidea only. 
Now there can be no question that Boas was right 
in excluding the sponge crabs (Dromiacea) and sand 
crabs (Oxystomata) from the Anomura when he 
formed his tribe \nomala, but we believe that the 
group thus constituted is still an imperfect one, in 
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that it is not true to genealogy, sinee it omits the 
Thalassinidea, which are certainly more nearly akin to 
the primitive hermit crabs than they are to the 


| lobsters, near which they are generally placed. This 


is not denied by Dr. Aleoelk, but he gives as his 
reason for taking the old course with the Thalass- 
inidea that to include them with the \nomura ‘ 
going too far, as being likely to confuse the sys- 
tcmatist ’"’"—a poor compliment to the systematist! A 
zcological classification must be one of two things—- 
either purely empirical, or based on genealogical facts 
so far as we can ascertain them, though no one is 
likely to choose the former alternative at this time 
of day—but in cither case iilogical concessions to 
supposed infirmities of the human intellect do not 
seem to us to be admissible. Tfowevcr, authorities 
will never agree on questions of classification, and 
we do not regard the author's decision as 2 serious 
blemish on this otherwise wholly admirable work. 
In this volume, as in that on the Indian erabs, Dr. 
Aleock starts with an introduction on the group as 
a whole, in which he has condensed into a few pages 
a great deal of very interesting and useful informa- 
tion. In the tables of distribution which follow it 
appears that the littoral forms are generally Indo- 
Pacific in range, but that the more primitive sub- 
littoral genera have a very distinet cireumtropical 
distribution. The bearing of this fact on geograph- 
ica! problems is, of course, an important one. The 
bulk of the work is taken up with systematic de- 
scriptions, which are as excellent as is all Dr. Alcock’s 
work in this line, and deal with some ninety species 
of twenty-cight genera. .\t the end of the volume Is 
a “table of the gencra and species of Pagurides,” 
with bibliographical references, which must have 
been extremely laborious to compile, but will now be 


correspondingly helpful to systematists. The iflustra- 
Ilys Be 1B 


is 


tions are excellent. 


OWT BOOK Sisveieir: 

Traditions of the Caddo. Collected under the auspices 
of the Carnegie Institution of Washington by 
George A. Dorsey, Curator of Anthropology, Ficld 
Columbian Museum. Epa Oo: (Washington, 
D.C. : Carnegie Institution, 1905.) 

Tue make-up of this volume is somewhat curious. It 

contains one hundred and one pages of texts, followed 

hy twenty-eight pages of abstracts of the same in 
small type; there is no index, and the only notes are 
almost monosyllabic, for they merely indicate by 
whom the story was told—a fact of little value, inas- 
much as we learn absolutely nothing of the narrator 
beyond his (or her) name. This is the more regret- 
table, as the Caddo, a tribe allied to the Pawnce and 

Arikara and associated more especially with the 

Wichita, has retained none of its ancient culture, and 

we must therefore know the history of the tribe and 

of the individual narrators before we can judge of the 
influences that have gone to shape their stock of follx- 
tales. Equally regrettable is the absence of notes on 
the stories themselves; it is true that native names 
are translated, but there are many points on which the 
editor could throw light with advantage; for example, 
in tale 35 we find a dead man cannot get into Spirit 
wand because he cannot fit his arrows to his bow- 
string, which has a knot in it; a living man puts in 
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a new bow-string; the ghost shoots arrows in the air 
and goes up with them. 

For those who are interested in these mdrchen, less 
for the light they may throw on the problem of dif- 
fusion than for the evidence they contain of the beliefs 
and customs of the Caddo, the usefulness of the work 
is diminished both by the absence of notes and the 
lack of an index. For European readers, at any rate, 
there is a further desideratum, viz. some account of 
the tribe the tales of which are here collected; the 
American Folklore Society has set a good example in 
this respect in the volume of Skide Pawnee tales. 

The seventy tates in the present volume, which is 
t> be followed by others on the allied tribes, are largely 
concerned with the adventures of Coyote and other 
animais. The first ten are cither cosmogonic or deal 
with origins of various kinds; we have the familiar 
story of the way in which death was introduced into 
the world, in this case by Coyote; the deluge legend is 
probably jate, as the flood is sent as a punishment: in 
a parallel story the destructive animals, which lived at 
the beginning of the world, are destroyed by fire, 
mankind being saved by climbing up a rope made on 
earth and made fast to the sky by Crow. More 
familiar is the tale of the hare and the tortoise, here 
told by Coyote and Turtle; in these tales the distin- 
guishing characteristic of the former is his stupidity. 
Meccanica Rasionale. By Roberto Marcolongo. 

Vol. i., Kinematics—Staties, pp. xii+270; vot. ii, 

Dynamics Principtes of Hydromechanies, pp. vit 

126. (Milan: Ulrico Hoepli, 1905.) Price 3 fire 

each votume. 

No better proof could be adduced of the general and 
popular interest taken in higher mathematics in 
countries outside Great Britain than the excellent 
series of manuals emanating from the firm of Hoepli 
in Milan. One great difficulty in acquiring a gencral 
knowledge of such subjects as analytical statics, 
particle and rigid dynamics, and hydrodynamics arises 
from the voluminous character of the principal 
treatises available as text-books. Most of the English 
standard works on such subjects were originally 
smallish singte volumes, but they have in the course 
of various editions grown in size until they have 
reached to two large and butky volumes. Anyone 
who can read Italian can now, at a cost of five 
shillings, obtain in Prof. Marcofongo's two little 
manuats a survey of such subjects as vector analysis, 
pothodes and herpolhodes, the ordinary and spherical 
catenary, planetary motion, Lagrange’s equations, the 
theory of feast action, cvcloidal and compound pendu- 
jums, attractions of ellipsoids, Lagrange’s and 
Euler’s equations of hydrodynamics, and the prin- 
ciples of vortex motion. 


Die Vercrbungslehre in der Biologic. 
Ziegler. Pp. 74; with 59 figures in the text and 
2 plates. (Jena: Gustav Fischer, 1905.) 

Tuts little work represents a fairly successful effort 

to put in simple language the complex problems of 

heredity so far as they have yet been analysed. The 
author discusses the evidence that cytology has been 
able to furnish in connection with the theories of 
variation, and he cspeciatly deats with the views of 

Weismann and of De Vrics as to the meaning of 

variation as expressed in terms of the cell. His 

attitude towards the mutation theory of De Vries is 

rendered clear by the following sentence from p. 69, 

“Wenn man nicht auf dem Standpunkt der ‘ intra- 
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cellularen Pangenesis’ steht, so kann man_ nicht 
einsehen, warum zwischen kleinen und  grossen 


Abainderungen, also zwischen allmahlicher und stoss- 
weiser Verdnderung, eine strenge grenze gezogen 
werden soll.””) But the question here raised is not 
ene dependent on theory or hypothesis; it is a question 
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of fact, and the existence of opposite opinions merely 
demands a more thorough investigation at the hands 
of persons unbiased by prejudice. Perhaps, as was 
formerly the case with the inheritance of the so-called 
acquired characters,’’ much of the prevalent oppo- 
sition to the theory of mutation rests on a misunder- 
standing of the main idea embodied in the word itself. 


ln analysis of Human Motive. By ¥. Carret. Pp. 
want (London: Simpkin, Marshall, Hamitton, 

Went wundkGowmletd:, To05.)) siphicemssmniet 
Tris volume discusses the six predominant motives 
which influence man, viz., those of sustenance, sex, 
pleasurc, sympathy, self-love, and religion; examines 
slightly the conflicts of motives, the relation of motives 
to moral systems, und the tike; and sums up the 
matter in a serics of conclusions which is not entirely 
destitute of merit. 

But the work as a whole is disappointing. The 
sentences are lumbering and long, sometimes twelve 
lines long; there are no indications that the author has 
read very widely, nor is any remarkable insight dis- 
played. Felicitous illustration would have lightened 
many a page; but of ilfustration there is almost 
nothing. The obvious has no terrors for our author, 
and so the satirical rogue frequently indulges in 
slanders fitke the following :—‘‘ The pleasure motive 
may lead persons to pass time in witnessing theatrical 
performances, and when the taste has been formed 
and the habit acquired, to spend more of their re- 
sources upon such amusements than their means 
justify."’ Split infinitives and the use of “‘ practise ”’ 
as a noun do not lead one to rank the writer as an 
authority on English. One statement seems defective 
in mathematical accuracy :—‘‘ In provinciat towns the 
proportion of men to women (among church-goers) is 
twelve to a hundred. In London the proportion is 
two-thirds women to one-half men.’’ 1t is difficult to 
avoid seeing a non sequitur in the following :—“ The 
grief experienced at the death of a beloved relative 
cannot be long continued without interfering with the 
normal course of life and coming into conflict with its 
essential motives, and therefore we see that the violent 
acts of despair to which it tends, are not resorted to 
as long as the mind has not comptctefy lost its 
rationality.” 

We gather that the anthor thinks much of Epicurus 
and of Spencer, but little of Aristotie’s ‘‘ Nicomachean 
Morals,’’ which are, it woutd seem, of little more than 
historical interest. The writer continues :—‘‘ It was 
their want of precision that enabled them to be adopted 
by the schootmen of the middle ages, as a basis for 
their ethical diatectics.”? That Aristotte and this 
author have very different views of what constitutes 
precision is true and obvious, but not a circumstance 
on which this author is to be congratutated. 


Deutscher Kamera Almanach, 1906. Second year. 
Jahrbuch der Amateur-Photographie. By Fritz 
Loescher. Pp. viiit+28o0. (Berlin: Gustav Schmidt, 
1905.) Price 3-50 marks. 

Tins is the second issue of this annual, and from its 

appearance it seems to be very hardy. The first-named 

litle does not seem very befitting to the volume before 
us, as the “f \fmanack ’”’ portion is more conspicuons 
by its absence than presence. As a ‘‘ Year Book ” 
containing an excellent serics of well written artictes 
on numerous photographic subjects by recognised 
workers in Germany, England, France, &c.; novelties 
of the year; progress; exhibitions; list of German 
amateur photographers’ societies; most important re- 
cent photographic literature, and other useful inform- 
ation, the book will be found of interest to those who 
are able to read German. The illustrations are good 
and numerous, and include a frontispiece, 47 full page 
pictures, and 107 others distributed throughout the text. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No nolice is taken of anonymous communications.] 


Fresnel’s Theary of Double Refraction. 

THERE is a point in connection with the ordinary ex- 
positions of Fresnel’s theory of double refraction to which, 
on account of its frequent occurrence, it is perhaps worth 
while to direct attention. It is found in Aldis’s ‘‘ Tract on 
Double Refraction,” p. 7, in Preston’s *‘ Theory of Light,” 
third edition, p. 328, and in Basset’s ** Treatise on Physical 
Optics,’’ p. 115. 

Ifaving shown that when a molecule receives a displace- 
ment p, the other molecules of the system remaining fixed, 


the restoring force along the line of displacement is 
F=p/r?, where ¢ is the parallel radius-vector of a certain 
quadric, Preston, for instance, proceeds as follows :— 


“* Hence, if we consider only the component F as effective, 
the equation of motion of the particle will he 
CEE =o a Ea (5K) 
and the time of vibration will consequently be given by the 
equation 
= 27a (00) 


But the velocity of propagation is connected with the wave- 
length and the periodic time, by the equation A=vT, there- 
fore 

BEING 5 o p 9 9 oo Ie 

Now if equation (10) refer to the motion of a particle 
when the others remain fixed, there is no question of a wave 
at all, and the deduction of a propagational speed is without 
meaning; if, on the other hand, we are to regard (10) as 
giving the motion of a particle in the front ot a luminous 
wave, then equation (15) expresses the bizarre result that 
the frequency, that is the colour, of the light is dependent 
upon the direction of vibration. 

Fresnel’s method was quite different; having determined 
the value of the restoring force on the supposition of 
absolute displacements, he employed it for the case of 
relative displacements, and regarding the component parallel 
to the wave as alone effective, he assumed, on the analogy 
of the transversal vibrations of a stretched string, that the 
propagational speed is proportional to the square root of 
the effective force. Hence, taking the azis of s in the 
direction of propagation, and making a suitable choice of 
the unit of mass, we should have in place of (10) 

8°p/8°= 1/2" O°p/d5?, 
giving in place of (12) v=1/r. 

One other point may be mentioned. Preston and Basset, 
quoting from Verdet, state that one of the hypotheses on 
which Fresnel founded his theory is that the vibrations of 
polarised light are at right-angles to the plane of polar- 
isation. This is not strictly correct. There is no doubt 
that this assumption played its part among the ideas that 
led Fresnel to formulate his theory: in the theory, how- 
ever, as finally presented, it does not appear as a funda- 
mental hypothesis; it follows, in fact, as a direct con- 
Sequence. On the other hand, the postulate that the 
ether is incompressible should be included among the hypo- 
theses of Fresnel; indeed, if this be not assumed, the 
effective component of the force of restitution would have, 
as Sir G. Stokes has pointed out (‘* Math. and Phys. 
Papers,”’ iv., 158), a value quite different from that given 
by Fresnel. James WALKER. 

Oxford, January 19. 


On an Alleged New Monkey from the Cameroons. 

T uci regret that in describing, in Nature for 
October 26 last, the monkey on which I bestowed the name 
Cercopithecus crossi, I overlooked the description of 
C. preussi by Matschie. Dr. Lénnberg, of Stockholm, was 
kind enough to write me early in November to say that 
he had “a strong suspicion that your guenon may prove 
identical with C. preussi,’? described in Sits. Ber. Natur- 
forsch. Freunde Berlin in 1898. Only last week, however, 
was 1 able to consult this volume, and there is no doubt 
that, as Mr. Pocock has naw also pointed out, Matschie’s 
name has priority over C. crossi. Henry O. Fores. 

The Museums, Liverpool, January 27. 
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T the recent meeting of the International Navi- 
gation Congress at Milan, one of the questions 
taken into consideration was ‘* the influence which the 
destruction of forests and desiccation of marshes has 
upon the régime and discharge of rivers,’”? and seven 
papers bearing on the subject were read and dis- 
cussed. Of these, three were from Austria, and the 
others from Germany, France, and Russia. The 
problem as to the effect of forests on the water supply 
of rivers and on climate is of great social importance 
on account of the agricultural and commercial in- 
terests which are so closely connected with the use 
of timber, and with the utilisation of running water. 
It is allowed by all the authors of these papers that, 
due to the improvident way in which the forests have 
been dealt with, there has been a marked change in 
the water supply of the neighbouring rivers; that 
where forests have been cut down brooks have dis- 
appeared, and many small rivers that at one time 
were uselul as sources of power are so no longer for 
want ol water; that in the larger rivers torrents have 
become more impetuous, and flooding more frequent ; 


while, on the other hand, navigation suffers at times 
or want of water. 

The greatest harm has been done in the mountain 
districts, where the steep slopes allow the rain-water 
to run off too rapidly, carrying away the surface soil 
and transporting pebbles and boulders into the rivers, 
causing shoals, and thus decreasing their capacity to 
discharge the flood water. 

The extent to which forests, both on the Continent 
and in America, are being cut down and destroyed, and 
large areas of land, which at one time were covered 
with primzval forest, have become barren waste by 
fire or the lumberman's axe without any attempt at 
re-afforestation, was one of the subjects dealt with in 
the presidential address of Mr. J. C. Hawkshaw at the 
Institution of Civil Engineers in 1902. Mr. Hawk- 
shaw pointed out that, notwithstanding the dis- 
placement of wood in building structures by iron, yet 
large quantities of timber are still required, not only 
for building purposes, but for temporary structures, 


such as coffer dams and scaffolding; pit props for 
mining; sleepers required for the railways, which, in 
this country, he estimated at an annual value of 
15 million pounds, and those required for renewals 
at three-quarters of a million pounds; while for the 
railway service of the United States there are required 
15 millions of acres of forest land to maintain a 
supply of sleepers. 

The question for consideration at the Congress was 
whether the wholesale destruction of forest land for 
cultivation or for timber supply is having any 
material cffect on the rainfall and consequent water 
supply; and the effect of forest destruction on the 
rivers of the country from which the trees are 
removed was also considered. 

The physical conditions of forest land are that, 
owing to the shelter from sun and wind, the atmo- 
sphere is generally colder and damper than in the 
open country, and evaporation consequently less. It 
is calculated that a hectare of forest land (23 acres) 
gives off every day 37 cubic metres of oxygen and 
37 metres of carbonic acid, leading to a great ex- 
penditure of heat; and that from every hectare of 
forest land sufficient heat is abstracted to melt 316 
cubic metres of ice. Ligneous plants also withdraw 
from the ground and discharge as vapour more than 
40,000 gallons of water per hectare per day, which 
causes a sensible reduction of temperature. When 
clouds pass over a forest they encounter a cool, damp 
atmosphere, the point of saturation comes closer, and 
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rain is caused. This condition of forest fand has 
been remarked on by aéronauts, who find that a 
balloon is invariably affected, and drops when passing 
over forests. 

The advantages claimed for forests with regard to 
water supply are that the trees act as regulators of 
the rainfatl; that the average quantity of rain 
failing on tind covered with forests is greater than 
in the open ground to the extent of about one-sixth; 
that it holds up the water for a time and discharges 
it later on when water is most required in river basins, 
the rain being held back by the leaves of the trees 
and coming to the ground more gradually; the rain 
that falls on the surface is also taken up by the layer 
of dead leaves on the ground, which permits of a 
gradual percolation to the subsoil. Observations show 
that in summer the ground of the forest is damper 
than that of the adjacent cleared land, and snow re- 
mains for a much longer period in forest land before 
melting than in cleared land. 

On the other hand, it has been contended by some 
of those who have made a study of sylviculture that 
forests do not increase the quantity of water flowing 
to the springs and rivers, but reduee it. The 
numerous striking facts quoted do not bear out this 
contention, which is mainly based on the fact that 
the substratum water stands at a lower level on 
forest fand than in the adjacent cleared ground. 
This fact is gencrally admitted to be the case 
at one period of the year. .As the result of many 
years’ observations, it has been found that the maxi- 
mum level of underground water is reached in May, 
that the water accumulates in the ground from 
August to January; and that the rivers are supplied 
by this reserve, and were it not for this accumu- 
lation many brooks and river feeders would cease to 
flow in summer. 

Several very striking exampics are given by the 
authors of the papers as to the deleterious effect of 
cutting down forests, especially in hilly districts. In 
the commune of La Bruguiére, the forests on the 
slopes of the Black Mountain were cut down; the 
consequence of this removal of the trees was that a 
brook which ran at the foot, and the water from 
which was used for driving some fulling mills, be- 
came so dried up in summer as no longer to be of 
any use, while in winter the sudden floods caused 
very great damage in the valley. The forests were 
re-planted, and as the trees grew up the water coming 
to the brook was so regulated as to serve its former 
useful purpose in driving the mills, and the torrents 
in winter were moderated. Several other examples 
of a simifar character are given. 

In Switzerland, amongst other examples is quoted 
one that occurred in the eanton of Berne, where, 
owing to the re-planting of the mountain-side with 
fir trees, the water again appeared at a spring which 
had ceased to flow. After a period the trees were cut 
dewn and the land converted into pasturage, since 
when the spring has almost disappeared, only open- 
ing eut at occasional intervals. es 

In the Kazan district of Russia, once cel¢brated for 
its forests of oaks and linden, which are now nearly 
all cut down, there were formerly seventy water-mills 
constantly at werk. Less than half now can be 
worked, and even they only run half time, and are 
idle in summer for want of water; while in winter 
the little rivers that worked these mills are converted 
into impetuous torrents, breaking up the mill dams 
and doing other damage. These abandoned water- 
mills stand out as a striking proof of the con- 
sequences of the destruction of forests. 

in Sardinian, where the surface consists of plutonie 
rocks covered with a thin layer of earth, all the 
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streams have a rapid slope. The woods, which 
occupied in 1870 an area of more than 23 miflion 
acres, or ahout 43 per cent. of the whole surface of 
the island, now are reduced to about one-sixteenth of 
this area. Since the removal of the trees the floods 
in the rivers rise with a rapidity and flow with a 
velocity never known before, and a great number of 
bridges have been destroyed by the floods. The beds 
of the channels have been raised in some places above 
the surface of the land, owing to the detritus brought 
down in floods, 

fin Wisconsin, U.S.A., the settlers cut down the 
forests and converted the land into tillage and pasture, 
During a period of about seventy years nearly the 
whole of the forest land was thus cleared, with the 
result that, as the forest disappeared, the water in 
the river beeame flower; finally thirty mifes of 
the channel entirely dried up, and many water-mills 
that were formerly worked by the stream are now 
deserted and useless, owing to the want of water 
to run them. 

{In Sicily, owing to the cutting down of the forests 
on a vast scale in the province of Messina, the bed 
of the river has been raised by the stones and earth 
carried down by the torrents so as to stop alf drainage 
from the land, and great damage has been done by 
the floods. Severa] other examples are given to the 
same effect where forests have been cleared in the 
same district, and these are compared with other 
streams where the forests still exist and their con- 
dition remains unaltered. In the former case, fand- 
slides from the mountains have become very frequent. 


TRA LON (OF 1G TGS 


“T°HIS interesting report of the Commission inter- 

nationale des Glaciers shows that these ice- 
streams stilf continue to diminish in those parts of 
the world which it has been possible to examine. 
In the Swiss lps, of ninety glaciers observed, not 
one shows an advanee, which fully confirms the 
gencral results of the last seven years, and indicates 
that any slight variation is now at an end; the same is 
true of the ftalian Alps, though some of them give 
signs of increase in their upper parts. In the French 
Alps (Pelvoux district), the Glacier Noir has steadily 
decreased since 1860; the Glacier Blanc, after de- 
creasing from 1865 to 1886, advanced from about 
188g to 1896, but is now again retiring. It is note- 
worthy that the average elevation of the supply basin 
of the former is from 2500 to 2800 metres, and of 
the latter from 3000 to 3300 metres. In the Savoy 
Alps the shrinkage continues, some small glaciers 
having disappeared. The same is true in the 
Pyrenees. 

In Norway both snowfafl and temperature were 
rather variable in 1904, but the gfaciers, with a few 
exceptions, have retreated; and in Greenland the 
Jakobshavn Glacier has shrunfx, sometimes rather 
considerably. In the Caucasus (central) the glaciers 
continue to retreat; less is known of the eastern 
district, but the same apparently is true of it. During 
the past year M. Fedtchenko visited more than r1o 
gtaciers in the Pamir, and has stated that all appeared 
to be diminishing. The same is true, with a few excep- 
tions, of the north-western part of the United States, 
as well as of the mountain region of western Canada. 
fn Africa, though the rainfall had been unusuafiy 
heavy in the Kilimanjaro district, the amount of 
snow in the erater of Kibo had not, according to 

1 ‘*Les Variations périodiques des Glaciers." Dixitme Rapport, tgo4: 
Rédigé par H. F. Reid et E. Muret (Extrait des Archives des Sciences 


Physryues et naturelles, t. xx., juillet et aott.) Pp. 34. (Gentve: Georg 
et Cie, 1905 ) 
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Dr. Uhlig, increased sinee 1901. Thus the report in- 
dicates that the retreat of glaciers, which began about 
forty-five years ago, still continues, having over- 
powered the slight rally which has been occasionally 
perceptible during the last decade. WW, Ge 18h, 


TE COLT O MEOH Hi COR PUM SiG. 
(Geisha.) 


\ corpuscle once did oscillate so quickly to and fro, 
He always raised disturbances wherever he did go. 


Air: “The Interfering Parrot.” 


He struggled hard for freedom against a powerful | 


foe— 
An atom—who would not let him go. 
The zther trembled at his agitations 
In a manner so familiar that I only need to say, 
In aeeordance with Clerk Maxwell's six equations 
It tickled people’s optics far away. 
You can feel the way it's done, 
You may trace them as they run— 
dy by dy less d8 by dz is equal K.dN/dt. 


While the curl of (X,¥,Z) is the minus d/df of the 
vector (a,b,c). 


Some professional agitators only holler till they're 
hoarse, 
But this plucky little eorpuscle pursued another course, 
And finally resorted to electromotive force, 
Resorted to electromotive force. 
The medium quaked in dread anticipation, 
It feared that its equations might be somewhat too 
abstruse, 
And not admit of finite integration 
In case the little corpuscle got loose. 
For there was a lot of gas 
Through which he had to pass, 
And in case he was too rash, 
There was sure to be a smash, 
Resulting in a flash. 
Then dy by dy less d8 by dz would equal K.dX /dt. 


While the curl of (X,Y,Z) would be minus d/dt of the 
vector (a,b,c). 


The corpuscle radiated until he had conceived 
A plan by which his freedom might be easily achieved, 
Ill not go into details for I might not be believed, 
Indeed I’m sure I should not be believed. 
However, there was one decisive action, 
The atom and the eorpusele each made a_ single 
charge, 
But the atom could not hold him in subjection 
Though something like a thousand times as large. 
The corpuscle won the day 
And in freedom went away 
And beeame a kathode ray. 
But his life was rather gay, 
And he went at such a rate, 
That he ran against a plate; 
When the ther saw his fate 
Its pulse did palpitate, 
And dy by dy less a8 by ds was equal K.dN/dt. 


While the curl of (X,Y,Z) was the minus d/dt of the | 


vector (a,b,c). 


1 Composed by Mr. A. A. Robb and sung at the annual dinner of the 
research students of the Cavendish Laboratory, Cambridge, on December 6, 
1905. 
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Dr. N. L. Britton, director of the New York Botanical 
Garden, has been elected president of the New York 
Academy of Sciences. 


Dvurine the meeting of the French Association for the 
Advancement of Science, to be held at Lyons next August, 
it is proposed, if the suggestion arouses sufficient interest. 
to arrange an exhibition of urban hygiene. 


Tue Brussels correspondent of the Daily Telegraph 
states that at the last meeting of the Academy ol Science 
it was announced that Dr. Jacobs had conclusively proved 
cancer to have a bacterial origin. ‘This is not the first 
time that similar positive statements have been made 
which subsequent research has proved to be fallacious, and 
all such reports must be received with the greatest reserve. 


Tue Morrison lectures of the Royal College of Surgeons, 
Edinburgh, have this year been delivered by Dr. Ford 
Robertson on the pathology of general paralysis of the 
insane. The main theme of Dr. Robertson's lectures is 
that general paralysis is an infective or germ disease 
caused by certain diphtheroid bacilli, which can be isolated 
from the blood and cerebro-spinal fluid of the patient, and 
the toxins of which by their action on the central nervous 
system induce the paralysis and other symptoms. 


Tur Milroy lectures of the Royal College of Physicians 
of London will be delivered by Dr. W. H. Hamer on 
March 1, 6, and 8, the subject being ‘t Epidemic Disease 
in England: the Evidence of Variability and of Persistency 
of Type." Yhe Goulstonian lectures will be delivered by 
Di. H. Batty Shaw, on the subject of '* Autointoxication,”’ 
on Mareh 13, 15, and 20; the Lumleian lectures by Dr. 
Ferrier, the subject being ‘‘On Yabes_ Dorsalis,’’ on 
Mareh 22, 27, and 24; and the Oliver-Sharpey lectures by 
Dr. Ik. J. Spriggs on April 3 and 5, the subject being 
‘The Bearing of Metabolism Experiments upon the Treat- 
ment of some Diseases.’”’ Prof. W. Osler will deliver the 
Harveian oration on St. Luke’s Day, October 18, and 
br. S. J. Sharkey the Bradshaw lecture in Novemher. 


Tue annual general meeting of the Iron and Steel Insti- 
tute will be held on Thursday and Friday, May 10-11. 
The council will shortly proceed to award Carnegie research 
scholarships, and candidates must apply before February 25. 
The awards will be announced at the general mecting. 
In place of the ordinary autumn meeting, a joint meeting 
of the American Institute of Mining Engineers and of the 
Iron and Steel Institute will be held in London on 
July 23-29. The Lord Mayor of London has consented 
to act as chairman of the London reception committee, and 
will give a conversazione at the Mansion House on the 
evening of July 24. The annual dinner will be held at the 
Hotel Cecil on Friday, July 27. .\ programme of the 
visits and excursions to be made during the meeting will 
be issued when the arrangements are snfficiently matured. 


Tue death is announced, at the age of eighty-three, of 
M. Jules Despecher, who for more than half a century 
prayed a prominent part in organising and arranging sub- 
marine cable services. 


Tue commission for the methods of examining and 
methylating alcohol, appointed by the French Government, 
has decided to offer the following prizes for open com- 
petition, irrespective of the nationality of the competitors :— 
(1) a prize of 20,000 frances for a method of methylating 
alcohol, which shall be preferable to that now in vogue in 
France, and which at the same time shall prevent any 
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defrauding of the revenue; and (2) a prize of 50,000 francs 
for a system which shall permit of the use of alcoho! for 
illurainating purposes under the same conditions as those 
{er the use of petroleum. Further details and particulars 
niay be obtained from the commission (though not before 
April), which body will itself decide 1o whom the awards 
shall be made. 


Tne programme of the sixth International Congress for 
Applied Chemistry has recently been issued. The congress 
will be held in Rome from April 26 to May 3. On April 25 
there will be a social gathering of those taking part in the 
congress, prepiwatory to the official opening on the follow- 
ing day; on the afternoon of the same there will be the 
first full conimittee meeting for the election of next year’s 
officers. On April 27 the sittings of the various sections 
will begin, and will be continued on April 28 and 30, and 
on May 1 and 2. For Sunday, April 29, an excursion 
into the outskirts of Rome has been arranged. On May 3, 
alter the final committee meeting, there will be two 
excursions, the one to the Island of Elba, and the other 
to Sicily. During the first, visits will be paid to the iron 
mines and works of Elba, whilst for the second arrange- 
ments made for visits to the saltworks of 


have been 


Erapani, the wine factories of Marsala, and the sulphur | 


mines of Messina; but since the two excursions are taking 
place simultaneously, members of the congress may only 
participate in one of the two. All members will be entitled 
to reductions of from 40 per cent. to 60 per cent. on tickets 
issued by the State railways, according to the distances 
travelled. 


Tue Philasophical Institute of Canterbury, Christchurch, 
N.Z., has opened a fund with the object of establishing a 
memorial to the Jate Captain F. W. Hutton, F.R.S., 
president of the New Zealand Institute. It is proposed to 
devote the fund to the encouragement of original research 
in natural science in New Zealand by making grants from 
lime to time to persons engaged in original research, and 
by the award of a bronze medal, to be called the ‘* Iutton 
medal,’ for original contributions of special value. In 
the appeal for support, the memorial committee remarks : 
“The influence and importance of research are becoming 
more and more fully recognised in all parts of the world, 
but New Zealand has yet taken no steps for its 
encouragement, and no financial assistance has so far been 
given to private workers in any department of science. 
It is hoped, therefore, that advantage will be widely taken 
of the present opportunity of contributing to a fund which 
will encourage research, and will at the same time per- 
prtuate the memory of Captain Hutton, who so unselfishly 
devoled himself throughout his lifetime to the advancement 
of natural science in New Zealand.’’ Though the Philo- 
sophical Society has taken the matter in hand in order 
to save time, and subscribed so0l., the board of 
governors of the New Zealand Institute will probably be 
asked to take over the work of collecting the funds re- 
quired. Meanwhile, subscriptions may be sent to Dr. 
Chilton, Canterbury College, Christchurch, N.Z., who is 
acting as hon. treasurer of the fund. 


as 


has 


From the British Journal of Photography (January 26) 
we read that an international exhibition of photography is 


to be held this summer at Paris at the Petit Palais, in the 
Champs Elysées, and will be open from July 16. to 
October 10. Judging even by the brief statement given, 


the exhibition’ will be on a very large scale, there being 

thirteen groups of exhibits, comprising altogether sixty- 

three classes. .\ list of the groups is as follows :—Ilistory 

of photography ; upplications of photography to science ; 
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educational; amateur and pictorial photography; photo- 
graphic periodicals; professional photography ; photographic 
publications; photographic materials; apparatus and acces- 
sories; photo-mechanical processes; industries related to 
photography ; leather dressing; photographic illustrations, 


and the photographic trade. Such a comprehensive pro- 


gramme will, we hope, bring together workers in all 
sections, and include a strong British exhibit. In the 


second group the exhibition is assured the suppart of a 
large number of scientific institutions in France and other 
countries, including the Collége de France, the Museum of 
Natural Tistory (Paris), the Paris National Observatory, 
the physiological station at the Pare du Princes, the Marey 
Institute, the Institute Pasteur, the Faculté de Alédecine, 
the Sorbonne, the School of Pharmacy, the School of Mines, 
the Smithsonian Institution (Washington), the meteor- 
clogical observatories of France, and many others. It is 
stated that the last day for receiving applications for space 
is fixed for February 25 next, und that an English (?British) 
in formation. {ft mav finally be stated that 
no charge is made for exhibits coming under the head af 
the first three groups. 


committee is 


AMONG the contents of Nos. 24-27 of the Sitcungsberichte 
of the Royal Academy of Vienna for last year is a notice 
of Ilymenoptera obtained during an expedition to south 
Arabia, and a summary of the zoological results of another 
expedition to the Sudan and Gondokoro. In a third paper 
Mr. A. Wandlirsch the phylogeny of the 
Arthropoda. 


discusses 


Ix the course of a paper on the natural history of the 
Warburton district, published jin the December (1905) 
number of the Victorian Naturalist, the author mentions 
that frigate-birds are used in the South Sea Islands as 
letter-carriers. If captured voung, they will return, like 
homing pigeons, to the istand of their birth, and, taking 
advantage of this trait, the missionaries forward such birds 
to islands with which they desire to hold communication. 
When released from their new domicile they fly straight 
to their old home, where they alight on the identical 
perches on which they were accustomed to be fed. Later 
on it is mentioned that diamond-tailed geckos (Phyllurus 
platurus) are always found head-downwuards on the rocks 
they frequent. They assume this position, according to 
the auther, in order to make hawks believe that their 
heads are their tails; consequently, when seized by one of 
_ Which invoriably pounce upon what they regard 
the head, the brittle tail snaps nff, and the gecko 
wriggles away little or none the worse for the encounter. 


these birls 


as 


We are glad to welcome the volume of the Zoological 
Record for 1904, which from its bullk bears testimony to 
the energy with which natural history studies are being 
curried on both in this country and abroad. .\ few changes 
have been made in the staff, but in the main the old con- 
tributors have remained at their posts. Errors, as usual, 
appear to be comparatively few, and in many 
are excusable. We notice, however, that the 
Lohmannetla (spelt with a single 1) appears among the 
mites, as well as (in its proper place) among the Vermes. 
In the myriopod section, which is written by a foreigner, 
the editor might well have amended the style of such 
names as Kaukasus, Wladiwostok, and Eastromelia, while 
in the Bryozoa he might have noticed that Miss Embleton 
gives ‘‘ Memoirs of the Geological Survey of India *’ as the 
litle of a paper. Again, in the bird section (p. 30) we 
find the same paper quoted twice over, on account of the 
fact that it appeared in two diferent journals. In con- 
gratulating the editor and his staff on their successful 
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labours, we may refer ta the fact that they record the 
appalling total of no less than 2095 new generic and sub- 
generic names as the result of a single year's work ! 


Ix the Scientific Reports of the Imperial Cancer Research 
Fund (No. 2, 1905) a valuable series of experiments and 
observations on the growth of cancer under natural and 
experimental conditions is detailed by Dr. Bashiord and 
his co-workers. The statistical investigation of cancer has 
also been pursued, and a valuable report is presented. The 
provisional conclusion is arrived at that there is nothing 
in the statistical investigations of the Imperial Cancer 
Research fund which points to an actual increase in the 
death-rate from cancer. 


Is an interesting article in the Quarterly Review 
(January) Dr. George Pernet reviews the light-treatment 
of disease, with which the honoured name of the late Dr. 
Finsen, of Copenhagen, will always be associated. The 
action of the various rays of the visible and invisible spec- 
trum on the Jower forms of life is first detailed, and it is 
shown that the violet and ultra-violet rays are the active 
ones, and it is these which are employed for the treatment 
of lupus. .\t the same time, it must be recognised that 
light-treatment has its drawbacks; it is costly, slow in 
action, and daes not influence all forms of the disease, par- 
ticularly if at all below the surface, since the active rays 
have little power of penetration. It has recently been 
observed, however, that if the tissues be first treated with 
some fluorescent substance, such as eosin, the penetrative 
powers of the active rays are increased, and this fact may 
prove to be of practical value. Lastly Dr. Pernet points 
out that as lupus is a form of tuberculosis, the eradication 
of the disease is intimately connected with the larger 
question of the eradication of tuberculosis in general. 


A List of pyrenomycetous fungi collected in Orleans 
County, New York, has been prepared by Mr. C. E. 
Fairman, and is published in vol. iv. of the Proceedings 
of the Rochester Academy of Scicnee, U.S. A number of 
species are recorded for the first time for the State, and 
five are new to science. 


Uxper the title of ‘* Mesozoic Plancs from Korea,’ Mr. 
Hi. Yabe contributes to vol. xx. of the Journal of the College 
of Science, Tokio University, a paper on fossil botany 
dealing with the collections obtained from a bed of coal 
shale in the vicinity of Naktong, a village near Sengchu. 
Twenty-one species, mostly ferns, but including a few 
eyeads and conifers, are distinguished. From the similarity 
nf several of these with species recorded from the Japanese 
Tetori series, the writer judges that the beds were formed 
contemporaneously ; he also suggests that the plant-bed of 
Naktong was deposited as a beach formation in shallaw 
brackish water. 


Ix connection with the fine avenues of trees at Quetta 
referred to in Nature of January 11, p. 253, Mr. E. P. 
Stebbing has been investigating the ravages of a breetle, 
-Folesthes sartus, that has locally received the name of the 
“borer."” In a pamphlet printed by the Government nf 
India, Mr. Stebbing sketches the salient points in the life- 
history of the insect. The damage is caused principally 
by the larva, that feed first in the phloem and sap-wood of 
the tree, and subsequently penetrate during the winter into 
the heart-wond. The trees that have suffered most have 
been the Kabul willow, the reamer poplar, and the elm; 
the walnut, horse-chestnut, ash, and robinia have escaped 
entirely or nearly so, and, curious ta relate, the mulberry 
has not been attacked. 
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Tue members of the Botanical Society of Edinburgh 
receive from time to time at their meetings interesting 
announcements of the discavery of rare plants found during 
summer excursions, Myr. J. G, Nicolson publishes in 
vol. xxili., part i., of the Transactions and Proccedings of 
the Society a list of some rare Caithness plants, that in- 
cludes Arctostaphylos alpina, collected on Mt. 
Hivrochloe Thurso, and a strange 
Hymenaca Courbaril, known as the West Indian locust, 
washed up by the Gulf Stream neur John-o-Groats. Mr. 
W. Young, writing on the plants of the Glenshce district, 
Perthshire, reports the occurrence of Gentiana 
Veronica alpina, and Groenlandica among 
flowering plants on or near Glas Maol; among the liver- 
worts gathered in the district were Cephaloziclla Jackti, 
Lophosia socta, and Ilarpanthus Flotowianus. The volume 
contains the latest of many papers by Mr. W. West and 
Prof. G. W. West on alga, in which they describe the 
fresh-water alga: collected in the Orkneys and Shetlands ; 
their list enumerates more than four hundred species 
large number being desmids and diatoms—of which several 
are new species or varieties. 
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order Bombacacew, united by Tooker with 
includes, besides the baobab, several remarl- 
which the ‘ silk-cotton ”’ 


THe 
Malvaceie, 
able 


trees are oa 


trees, of 


Fic, 1.—The Giant Ceiba Tree of Nassau—one of the famous trees of 
the World. 

prominent feature in the tropics. Two genera pass by this 
name, Bombax and Ceiba, or, as it is known in this 
country, Eriodendron. .\t Nassau, in the Bahamas, there 
is a historic giant  silk-cotton that 
Eriodendrou anfractuesum in an enumeration of the plants 
of the Bahamas. The illustration here reproduced is taken 
from Forest and Stream, January 13, and shows the re- 
markable formation of plank-like outgrowths, produced 
from the base of the trunk and the uppermost roots, that 
have received the name of plank-buttresses. The plank-~- 
buttress is a peculiarity of trces growing in a_ tropical 
climate with abundant rainfall. 


Mr. Aupoix contributes an interesting paper on the 
hydrography of I.ake Tchad to La Géographie (vol. xii., 
No. 5). Recent observations of the volume of tributary 
streams and the area of the lake are analysed and applied 
to the examination of the question of the gradual desic- 
cation of the region, 


MR. MARQUARDSEN contributes a valuable and 
plete summary of the history of geographical exploration 
in the Lake Tchad region down to the year 1905 to the 
new number of the Mitteilungen aus den deutschen 
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Schutcgebieten (vol. xviii., part iv.). With this number is 
issued a new map of the region, and also a map of Togo- 
land on a scale of 1 : 200,000. 


Pror. H. Fiscier and Prof. F, Guillotel write in the 
Zeitschnfit of the Berlin Gesellschaft fiir Erdkunde (No. 
10, 1905) and in La Géographie (vol. xii., No. 4) on the 
position of geography, and the teaching of geography, in 
the United States. In both papers there is much to interest 
and stimulate teachers of the subject in this country. We 
note with pleasure the well deserved tribute which both 
writers pay to the work of Prof. W. M. Davis. 


We have 
Masama, 


received the annual number for 1905 of 
the publication of the well known American 
mountaineering club. Mr. Henry Gannett contributes a 
paper on Lake Chelan and its glacier, and Mr. H. F. 
Reid describes the glaciers of Mount Heod and Mount 
‘Adams. The rest of the number is chiefly devoted to 
accounts of the work of the club during the year. Some 
of the photographs illustrating the ‘* Rainier outing ’’ are 
of great excellence. 


‘Tur director of the new Japanese Meteorological Service 
of Corea, Mr. Y. Wada, has lost no time in searching 
for and publishing the results of observations existing in 
that country. The Journal of the Meteorological Society 
of Japan for November last contains summaries of rainfall 
observations for the years i8q6-1904 discovered at Seoul, 
and compiled in the Chinese language by a Mr. Li. The 
mean annual rainfall is about 35-4 inches, of which nearly 
25 inches fall in the three summer months; July has an 
average fall of 11-3 inches, and December only 2:8 inches. 
The greatest daily falls occur in June and July, and exceed 
s5 inches on rare occasions. Rain falls, on an average, on 
94 days in the year, and snow on i9 days. 


Mr.°J. R. Sutton has communicated to the Transactions 
of the South African Philosophical Society (vol. xvi., 
part ii.) a useful paper entitled ‘‘ Some Results of Observ- 
ations made with a Black Bulb Thermometer in vacuo.” 
Mr. Sutton states that the ohject of the investigation was 
chiefly to ascertain some of the effects of various meteor- 
ological influences upon the indications of the instrument, 
not to discuss its suitability for the purposes of physical 
research. We are glad to see, however, that he does not 
share the opinion that has been sometimes expressed by 
high authorities of the untrustworthiness of the black bulb 
thermometer. We think it has been recently shown that 
good instruments, after use for some years, give fairly 
#ecurate comparative results, and, this being the case, 
their indications afford useful observations which cannot 
otherwise be obtained at ordinary meteorological stations. 
The author's observations show inter alia that at 
Kimberley the differences between the maxima in sun and 
shade increase with fair uniformity from winter to summer, 
the temperature in the sun increasing faster than that in 
the shade. .\ monthly comparison of various elements for 
four years shows that there is not any very obvious re- 
lation between the solar temperature and either the state 
of the sky or the hygrometric condition of the air, except, 
roughly, that the amount of cloud is least and the tempera- 
ture of the dew-point lowest in winter, when the black 
bulb temperatures are lowest and the difference of maxima 
least. The elements arranged in a sequence of cloud per- 
centages show that the temperature in the sun is at its 
highest when the sky is half clouded. Mr. Sutton thinks 
this seems to indicate that when the sky is more than half 
covered the clouds are as likely to shut off the solar heat 
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as to impede radiation from the thermometer. We are 
unable in this brief notice to refer to various other points 
of interest in the paper. 


THE paper on worm contact read by Mr. Robert A. 
Bruce before the Institution of Mechanical Engineers on 
January 19 throws much light on the actions involved 
with worm gearing. Many writers have contributed to 
the theory of the subject, but hitherto experimental in- 
vestigation has been singularly incomplete. Some of the 
most interesting aspects of the question are dealt with by 
the author, but further research work is necessary before 
a complete account of the action of worm-gearing can be 
drawn up. The author's paper will prove a valuable guide 
to students of applied mechanics, and forms a welcome 
addition to the proceedings of the Institution of Mechanical 
Engineers. 


Te presidential address of Prof. J. F. Kemp to the 
New York Academy of Sciences is printed in full in Science 
of January 5. It deals in a popular manner with the 
genesis of mineral veins. Ores, he shows, gather along 
subterranean waterways. ‘They may fill clean-cut fissures ; 
they may impregnate porous rocks on either side; or they 
may replace entirely soluble rocks. As to the source of 
the water that accomplishes these results there has been 
much discussion, the crucial point relating to the relative 
importance of the two kinds of ground-waters, those from 
the molten igneous rocks and those derived from the rains. 
The author inclines to regard the latter, if not as the sole: 
vehicle of introduction, as the preponderating one. 


Ix the current issne of the Hngineering Magazine 
(January) there is an interesting account of the first 
attempt of the United States Government to develop a 
source of fuel supply in the Philippines, where the 
economic conditions are favourable, inasmuch as nothing 
in the shape of a competing private coal-mining industry 
is established there. Owing to the high calorific power of 
the coal available, and te the fact that there is an ideal 
harbour adapted for a cealing station, the smal! island of 
Batan was selected as the site for the Gsovernment coal 
mines. The coal is of Eocene age, and the greatest normal 
thickness of any seam on the island is 8 feet. The coal 
yields 4o per cent. of volatile constituents and 4 per cent. 
to 7 per cent. of ash, whilst the fixed carbon in several 
cases exceeds 50 per cent. The author of the paper, Mr. 
O. Hi. Reinholt, was in charge of the development, and 
the numerous illustrations he gives are reproduced from 
photogruphs taken by himself. 


Mr. Consut STEVENS, in his report on agriculture in 
the Trans-Caucasus for the year 1905, refers, writes a con- 
tributor to the Journal of the Society of Arts, te the 
ravages of locusts. The fields situated along the stretch of 
land north and south of the river Kura are often visited 
by this insect at a season of the year when, in view of 
the forward state of the crops, their presence proves most 
disastrous to the population. The Government has for 
some years been paying much attention to the destruction 
of locusts, and with this object in view has endeavoured 
to encourage the peasants to destroy locusts’ eggs, or the 
larv.c. .\ccordingly the peasants dig holes or trenches, and 
during the months of June and July the villagers go out 
into the fields and drive the larvee into the trenches. This 
nieasure has been crowned with a certain amount of success 
during the present season, and the havoc done to the crops 
by locusts has thereby been reduced to a minimum. Ao 
fewer than 13,905,276 days’ coryée work was done between 
the years 1898 and 1904 in destroying locusts in the Sir. 
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Darya, Samarkand, Ferghana, Semirechi, and) Trans- 
Caspian districts. This in itself shows the immense 
sacrifices the natives are called upon by the authorities to 
make in connection with the destruction of focust eggs. 
Between the years r900 and 1905 the rural authorities of 
those localities paid away suins to the amount of 80,000. 
for the destruction of locusts, and yet during this period 
the crops in Central \sia were damaged to the extent of 
150,0001. by this insect. 


Tue publication in Nature of December 7, 1905 (p- 132), 
of some verses on the passing of the atom, sung at the 
chemical laboratory dinner at University College, London, 
has induced Mr. F. Horton, St. John’s College, Cambridge, 
to send us a copy of the post-prandial proceedings of the 
Cavendish Society, containing several metrical compositions 
inspired by recent work on ions and radio-activity. Songs 
of this kind are sung at the Cavendish research students’ 
annual dinner, which is held at the end of each Michaelmas 
term; and the one by Mr. A. A. Robb reprinted else- 


where in this issue is a good example of versification in 
science. 


fx two recent papers, the one by Mr. D. Himstedt and 
Mr. G, Meyer, published in the Berichte of the Freiburg 
Scientific Society (1905, vol. xvi., p. 13), and reprinted in 
Le Radium (vol. ii., No. 12), the other by Prof. B. Walter 
and Mr. R. Pohl (lnnalen der Physik, iv., 18, 406), ex- 
perimental evidence is brought forward to show that the 
light ordinarily emitted by radium bromide is principally 
due to the impact of the Becquerel rays on the particles 
of nitrogen in the immediate vicinity. The probability of 
this being the case was suggested by Sir William and 
Lady Huggins in 1903, although the fatter were unable 
then to obtain direct evidence in support of their view. 


AN important paper by Prof. A. W. Witkowski on the 
thermaf dilatation of compressed hydrogen is published in 
the Bullet International of the Cracow Academy of 
Sciences (1905, No. 6). Full details are given of the 
imethods einploved in determining the values, already pub- 
lished in a brief report to the British Association in 1904, 
of the volume coefficient of dilatation of hydrogen at tem- 
peratures ranging from + 100° to —1g0° C. under pressures 
of 1-6n atmospheres. The results are used in discussing 
Wroblewski's calculation of the critical temperature and 
pressure of hydrogen, a subject which is also dealt with 
experimentally by Prof. Olszewski in the following number 
of the Bulletin (1905, No. 7). The critical pressure was 
found in a new determination to be 13-4-15 atmospheres, 
the critical temperature being —240°-8 C. Prof. Olszewski 
also describes in No. 7 an unsuccessful attempt to liquefy 
helium by allowing it to expand suddenly, after cooling to 
—259° C. by means of solid hydrogen, from a pressure of 
iso atmospheres. Not a trace of liquefaction could be 
observed at the temperature obtained in this way, which 
is calculated to be as low as —271°-3 C., or 1°-7 ahsolute. 

Ar the last meeting of the physical-mathematical section 
of the Berlin \cademy of Science, held under the presi- 
dency of Prof. Waldeyer, Prof. Landolt epitomised the 
results of his extensive experiments on the question of the 
possible change of weight caused by chemical action, and 
stated that he had obtained confirmation of many previous 
observations of a decrease in weight as a result of certain 
reactions, and that he had started further experiments with 
the view of discovering the cause of such changes. Prof. 
van ‘t Hoff gave a further contribution to his series of 
papers on natural salt formations, xlv., the occurrence of 
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tincal and octahedral borax. In collaboration with Blas- 
dale he had observed that the appearance of octahedral 
borax in Italy was dependent upon a minimum tempera- 
ture of about 35°%5 C. Prof. Waldeyer read a communi- 
cation from Or. A. Sachs, of Breslau, on kicinite, a 
hexagonal mercury oxychloride from Terlingua, in Texas. 
This mineral, to which the formula Ilg,Cl,O, is given, is 
a third addition to the other two mercury oxychlorides 
previously found in this district, namely, eglestonite, 
Hg,CI,O,, belonging tu the regular system, and the mono- 
clinic terfinguaite, Hg ClO. 


Tue real existence of the discovered by M. 
Blondlot, has been the subject of much discussion, there 
being a general consensus of opinion outside France that 
the effects produced are physiological. “The Comptes rendus 
for January 15 contain two papers of considerable interest 
on this subject. The first of these, by M. Masvart, gives 
details series of the points of 
maximum intensity in the spectrum produced by the re- 
fraction of the n-rays through an aluminium prism, by a 
number of independent observers. ‘The phosphorescent 
screen was mounted on the carriage of a dividing engine, 
and each (Messrs. Blondlot, Gutton, 
Virtz, and Mascart) made independent measurements of the 
points of maximum intensity. The most concordant figures 
were those obtained by M. Blondlot, but the general agrec- 
ment of the results left no doubt as to the position of the 
lines. M. Mascart gives the results without comment. 
The second paper, by M. Gutton, is an attempt to prove 
the objective existence of the i-rays. It had been noted 
that if these rays are allowed to fal} on the primary spark 
of a Hertzian oscillator, the lustre of the secondary spark 
diminishes. This effect has been secured photographically, 
the difference being clearly marked in the whole of the 
thirty-seven experiments. The apparatus is described in 
detail, and the precautions necessary for success pointed 
out. ‘These two papers certainly provide material for con- 
sideration by those who maintain that the whole pheno- 
menon is a physiological illusion. 


u-rays, 


of a measurements of 


of four observers 


PRror. Hexri Morssan has continued his experiments on 
the fusion and volatilisation of the more refractory metals 
in the electric furnace, and gives an account of his results 
in the current number of the Comptes rendus (January 22). 
In the first experiment, made with osmium, the tempera- 
ture obtained by using a current of 500 amperes at 110 
volts, although sufficient to distil 16 per cent. of the metal 
in four minutes, was not sufficient to melt the metal, 
except at the edges. Osmium was entirely fused with a 
current of 7oo amperes at 110 volts in five minutes, but 
the fused metal contained nearly 4 per cent. of graphite. 
Under the same conditions of current and voltage as in 
the second experiment above mentioned, 150 grams of 
ruthenium were completely melted in three minutes, about 
11 per cent. being distilled during the fusion. The fused 
ingot of ruthenium also contained graphite. Platinum 
could be distilled in the same furnace with great ease, 
and, indeed, Prof. Moissan remarks :—‘ The liquid metal 
distils with the same facility as water carried to 100° C.” 
Palladium, iridium, and rhodium were also fused and dis- 
tilled without difficulty, palladium being the easiest metal 
to fuse of all those examined in this group. 


iA) SUMMARY 
been received 


of the weather tor 1905 at Sevenoaks has 
from Mr. W. W. Wagstaffe. 


Mr. df. K. Lewis’s quarterly list of new books and new 
editions added to his Medical and Scientific Library (130 
Gower Street, W.C.) during the last three months of 1905 
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nelaudes more than 150 titles of books, above 3v of which 
are in the chemical, engineering, and electrical depart- 
ments of the library. 


Tne ‘* Writers’ and Artists’ Vear-book ” for 1906 has 
naw been published by Messrs. .\. and C. Black. {[t con- 
tains much information likely to be of assistance to writers 
on all subjects. The list of papers and magazines, good 
thong! it is, is by no means complete; for though details 
concerning Science Siftings are supplied, we have been 
unable to find any mention of the Chemical News, the 
Entomologist, the Irish Naturalist, and the Zoologist. 
The price of the year-book is 1s, net. 


Messrs. -\RCUIBALD CONSTABLE 
ready for publication immediately the following books 
of scientific interest:—‘t Motor Vehicles and Motors,”’ 
vol. it., by W. Worby Beaumont; ‘‘ Tunnel Shields and 
the Use of Compressed ir in Subaqueous Works,’’ by 
W. C. Copperthwaite; ‘‘ Modern Turbine Practice and 
Water Power Plant,’’ by J. W. Thurso; ‘t The Seven 
Follies of Science,’? by J. Phin; ‘* Experimental Electro- 
chemistry,’? by N. Monroe Ifopkins; ‘‘ Gas, Gasolene, and 
Oil Engines *’ (new edition), by G. D. Hiscox; and ‘ Prac- 
tical Electro-chemistry ’’ (second edition), by B. Blount. 


axp Go,, Lrp., have 


Tue twenty-sixth issue of the ‘‘ Englishwoman’s Year- 
book and Directory,’? that for 1906, has been published 
by Messrs. .\. and C. Black. It maintains the high level 
of usefulness to which attention has on previous occasions 
been directed in these columns. LEnglishwomen anxious 
to take part in the useful work of the world owe a debt 
of gratitude to Miss Emily Janes, who edits the volume. 
Great prominence is, as usual, given to education, and the 
information concerning the higher education of 
women is exhaustive and interesting. An alphabetical list 
of some distinguished women with their contributions to 
science and education should serve to encourage others to 
assist in the spread of knowledge. 


given 


OUR ASTRONOMICAL COLUMN, 
ASTRONOMICAL OCCURRENCES IN FEBRUARY :-— 
Feb. 


2. 5h. Jupiter in conjunction with the Moon. Jupiter 
4 30 N. 
» 3+ 5h. 23m. to6h. 28m. Moon oceults a Tauri (mag. 
Tinh 
>» 4 oh. 6m. toizh, 6m. Transit of Jupiter’s Sat. III. 
(Ganymede). 
»» 5. Juno (mag. 8'7) in opposition to the Sun. 
» 7 7h. 7m. to Sh. 4m. Moon oceults ¢ Caneri 
(mag. 4°7). 
>> J. Qh. 33m. Minimum of Algol (8 Persei). 
1» §&. Total eclipse of the Moon. 
17h. 57m. First contact with the shadow. 
1$h, 5Sm. Beginning of total phase. 
19h. 47m. Middle of the eclipse. 
20h. 36m. End of total phase. 
2th. 37m. Last contact with the shadow. 
19h. 30m. Moon sets at Greenwich. 
Magnitude of the eclipse = 1-632. 
3, 10. 6h, 22m. Minimum of Algol (8 Persei). 
» IO. 1th. 7m. to 12h. 12m. Moon occults x Leonis 
(mag. 4°7). 
»» 14. Venus, Ifuminated portion of dise =r1'o00. Of 
Mars =o0'944. 
», 16. Juno 4° S. of ¢ Hydra (mag. 3°3). 
> 22, 19h. 43m. Partial eclipse of the Sun, invisible at 
Greenwich, 
>> 24. Ith, Saturn in conjunction with the Sun. 
», 28. 7h. om. to Sh. om. Moon occults a Ceti (mag. 
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Discovery OF 1 New Comer. \ telegram from the Kiel 
Centralstelle announces the discovery of a new comet by 
M. Brooks at Geneva on January 26. Its position at 
1oh. (Geneva M.T.) on that date was 

R.A. =16h. t9m. 28s., dec.=+47° 10/ 


which is near to ¢ Ierculis. 

‘The object is said to be a bright one, and to be moving 
in u north-westerly direction. Being the first comet to be 
discavered during the year, it will take the designation 
1go6a. .\t g p.m. 7 Ilerculis is fairly low down, near to 
the N.N.E. horizon, and dors not ‘* south ’’ until about 
Reo. A 

second telegram from [Niel states that the comet was 
observed by Dr. Palisa at Vienna on January 28. Its 
position at 15h. 13-3m. (Vienna M.T.) was 


Ro STehveem 16-4s., dec.— so meumetsuy 


lrom this it appears that the comet is at present travelling 


nearly due north towards the constellations Draco and 
Ursa Minor. 
Comer r19q05¢ (GrAcobint). As comet 1905¢ is now 


emerging from the immediate neighbourhood of the sun 
and is fairly bright, it should soon become visible in the 
evening sky, immediately after sunset, and in the south- 
west. The following is an extract from a daily ephemeris 
published by Herr A. Wedemeyer in No. 4067 of the 
Astronomische Nachrichten :— 


Ephemeris 32h. M.T. Berlin. 


1906 ie (rue) § (true) log x log 3 
mou Eh ; 
Feb 1 3. 2205186"... =25 9 72 olenion ac core 
3h.) 22040036 0. —24\ 17 7. Oloon tae Cone. 
5 a. 23 163... —23 9 29 o0g w OobRg 
7 xcs 2IPZICAG|... —2T SO (ee — 
QU. 23p40e2q0 20 25 —_— _ 


OBSERVATIONS GF STANDARD VELocrTy Stars.—In accord- 
ance with the international cooperative scheme for the 
regular determination of the radial velocities of ten standard 
stars, Mr. Slipher, using the Lowell spectrograph, observed 
the following stars during the summer and autumn of 1905. 
y Cephei was substituted for @ Crateris—the tenth star of 
the standard list—because the latter was too near the sun 
during the period covered hy the observations. The mean 
velocity obtained by Mr. Slipher for each star is also given 
below :— 


Star No. of plates Velocity 
a Arietis : 3 oe on ~14°3 km. 
a Persei 5 Re = oS ua 
8 Leporis 3 =a Gans 
8 Geminorum 3 BES on 
a Bodtis ... 5 = 47s 
B Ophinchi 5 -11°3 ,, 
y Aquile ... 3 2 alee 
e Pegasi ... 4 OMe 
y Piscium 3 = 1s) ay 
*y Cephei 3 aC ee 


Mr. Slipher describes the equipment and the method of 
working, and directs aitention to the fact that the high 
altitude of the Lowell Observatory and the prevalent trans- 
parency of the sky contribute greatly to the light-power of 
the equipment. Satisfactory spectrograms of a@ Persei were 
obtained in 15 minutes, whereas with the Yerkes equip- 
meut the shortest exposure on this star was 30 minutes 
([strophysical Journal, No. 5, vol. xxii.). 


A Fire weaR THE Mowunr WuLson OsseRvaToRy.— 
From No. 1, vol. xiv., of Popular strenomy, we learn 
that a serious fire took place on Mount Lowe, near to 
Mount Wilson, on December 9, 1905. Fortunately, no 
damiage appears to have been done to the observatory equip- 
ment, but the heat was so intense that Prof. Hale, fearing 
that some of the more delicate parts of the apparatus might 
be injured thereby, had them removed and sunk in the 
observatory reservoir until the danger was past. 
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AVUB WHONTRIS, (ONE SUID) IO UE SNOXGTUS ION 
NaS 


“THE greater number of the papers published in the last 

volume of the -ltti of the Royal Society of Naples 
deal with geological and pal«ontological subjects connected 
with southern Italy. Dr. Maria Pasquale has prepared a 
catalogue of the fossil remains of Selachians, preserved 
with the University collections in Naples, and in various 
other museums in Italy. Lhe majority of the species were 
already known through the writings of Prof. O. G. Costa, 


Os 


Fic. 1.—Aipfocau pus antiguerum. From the Pleistocene 


Clay of Taranto. 


who had originally formed the Neapolitan collection, and 
of Prof. Bassani, in whose custody the specimens now are. 
With the exception of one possibly Cretaceous species, all 
are Cainozoic, and no less than twenty-two species come 
from the pietra leccese (Middle Miocene). 

The fish fauna of the Pleistocene Clavs of Taranto is 
described by Prof. F. Bassani (No. 3, 59 pp., 3 pls.), prin- 
cipally from a collection of 700 specimens obtained by Dr. 
Marchesetti during the excavation of a new dry dock at 
Taranto in 1886. From beds of clay varying from 10 metres 
to 73 metres in thickness come 9 
species of alga, including the new 
Grateloupia  hassanti, which form r 
the subject of a special memoir by 
Dr. .\. de Gasparis (No. 4, 8 pp., 

1 pl.), and 29 species of fish, all of 
which are found living in the 
Mediterranean at the present day, 
and many of which may be seen 
on the stalls of the fish market in 


Taranto. Certain genera, !lippo- 
campus, Scopelus, Maurolicus, 
Heliastes, Mullus, and Trachy- 


pterus, do not appear to have been 
recorded in the fossil state before 
these Tarantine discoveries. The 
occurrence of many individuals be- 
longing to near-shore-living genera, 
Jike Solea, suggests that the 
fauna was essentially a littoral 
one, and the presence of such deep-sea types as Nyctophus 
(=Scopelus) or Maurolicus is hardly to be regarded in any 
other light than the occasional upheaval of the dead bodies 
of abyssal forms in the Straits of Messina at the present 
day. Bones of a dolphin are recorded from the same 
deposits. 


1 ‘"Atti della Reale Accademia delle scienze fisiche e matematiche di 
Napoli.” Vol. xii. (1905.) 
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Dr. M. Pasquale also contributes a short illustrated de- 
scription of another fish, Palacorhynchus deshayest, 
Agassiz, from the Eocene deposits near Barberino di 
Mugello, Florence (No. 8, 7 pp., 1 pl.)- 

Two important contributions to the palzontology of the 
Gulf of Naples deal with the corals of Capri and with 
the Triassic shells of Giffoni, near Salerno. Prof. de 
Angelis d'Ossat has proved that the Capri limestones of 
Venassino, which have hitherto been generally believed to 
be of Tithonic age, in accordance with the view of Oppen- 
heim (1889), are far more nearly related in their coral- 
fauna to the Urgonian rocks. Out of a total of 25 species 
of corals, 18 are shared with the Urgonian, only 1 with 
Tithonic deposits. Several species of Amphiastraid and 
Astrivid corals are described and figured as new to science, 
and an Acanthoceenia is named after Dr. Cerio, the dis- 
coverer of this rich deposit, who has devoted so much of bis 
life to the study of the natural history of Capri. The 
dolomitic limestone of Giffoni has already been made 
known by the work of Costa and Bassani on the fish-fauna. 
In Dr. Galdicri’s memoir (No. 16, 30 pp., 1 pl., 21 figs.), 
which is in the main a revision of O. G. Costa’s work of 
forty years ago, an attempt has been made to determins 
the exact chronological position of the Giffoni beds with 
respect to others both in Italy and the Alps. More 
material will be required before certain conclusions can 
be drawn, but at the present state of knowledge there is 
fair evidence of contemporaneity with the well known 
‘Triassic strata at St. Cassian. 

An interesting note bearing on the sume general subject 
of the limestones of the Bay of Naples is on the Scoglio 
di Revigliano, by Prof. de Lorenzo (No. 12, 4 pp-, 2 pls.). 
Revigliano Island is a tiny islet rock of Cretaceous, per- 
haps of Urgonian, age, which, were the sea to be removed, 
would be seen to rise by itself from a gently sloping plain 
of volcanic deposits, among which pumice, like that 
which buried Pompeii in the year ~o, would be con- 
spicuous, as well as the products of other Vesuvian and 
Campanian eruptions. The strata of the little rock dip in 
the same direction as those of the Sorrentine peninsula, 
viz, to the north-west, and they indicate by their trend 
the existence of a great fault, all other trace of which is 
buried beneath the alluvial and voleanic deposits of the 
sSarno-Castellamare plain. 

The granitoid and Filonian Rocks of Sardinia form the 
subject of a posthumous memoir of Carlo Riva (No. 9, 
to8 pp., 7 pls.), which has been prepared for the press by 
his friend and colleague Prof. de Lorenzo. After describing 
the petrographical characteristics of the chief varieties of 
rock in detail, the author gives a valuable account of 
seventeen localities in Sardinia where zones of contact 
between the granites and schists and calcareous rocks may 
he well studied, together with an appreciation of the meta- 


Fic. 2.—Revigliano from the south-eas', 


morphic changes that have taken place at each locality. 
The memoir concludes with a discussion of the theories 
of the probable age of the granitoid rocks of Sardinia. 

Dr. V. Bianchi has re-investigated certain parts of the 
brain of Delphinus delphis (No. 14, 16 pp., 3 pls.), and 
has compiled an interesting table setting forth his estimates 
of the relative numbers of neuroglceal corpuscles and of 
nerve cells in various regions of the cerebral cortex. 
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Although the cerebral hemispheres resemble those of the 
carnivorous type, yet the frontal lobes are so singularly 
under-developed that the author finds therein an explan- 
ation of the relative stupidity of the dolphin. 

** Bidder’s Organ”? (Spengel) was discovered in 1758 by 
Roésel von Rosenhof upon the testes of Bufo calamita. 
Dr. Attilio Cerruti, by means of material captured in the 
voleanic crater of Archiagnano, near Naples, has been able 
to demonstrate a highly interesting cytological process 
which occurs in the male individuals of Bufo vulgaris 
during the early months of the year. Certain of the cells, 
named ovules, of the organ of Bidder are so strongly 
attracted by some of their neighbours that they actually 
penetrate their enveloping membranes, and their cytoplasm 
and nuclei flow into the invaded cells. In the majority of 
cases the penctration is simple, ic. only one ovule invades 
a second, but multiple penetration has wso been observed ; 
and then in the case of ovules, say, a, >, c, d, ovule a 
will penetrate into b, b into c, ¢ into d, &c. In all cases 
of penetration, degeneration ensues, Cienerally speaking, 
the invading ovule is the younger, and is one which has 
developed on the periphery of the organ, the invaded ovules 
lying nearer the centre. The author draws a suggestive 
comparison between this phenomenon and that of the fusion 
of Asearis ova described by O. zur Strassen, which, if they 
develop at all, give rise to monsters. 

There are also four mathematical memoirs. Signor 
D. de Francesco contributes a paper on the motion of 
a cord and on the equilibrium of a flexible but non- 
extensible surface (Nos. 5 and 6, 5 pp., 9 pp-), and Prof. 
E. Cesaro investigates the intrinsic representation of a 
surface (No. 7, 20 pp.) and the curve of von Koch (No. 15, 
12 pp.). .\ lengthy contribution to the theory of ternary 
biquadratic form and ifs resolution into factors (No. 13, 
102 pp.) is by the hand of Ernesto Paseal. 

We We, 


PHYSIOLOGICAL EGONQMY IN NUTRITION, 
Nk: of the most remarkable points in the recent history 
of physiological research is the small amount of atten- 
tion bestowed upon the important question of nitrogenous 
metabolism until within the last [ew years. The older 
work of Voit and of Piliiger has for long been regarded 
as authoritative, in spite of the fact that these two observers 
are not at one on many essential facts. 
agree that proteid food is a most essential constituent of 
our diet, and that a minimum allowance per diem of 
about 100 grams, corresponding to 16 to 18 grams of 
nitrogen, is necessary for the well-being and equilibrium 
of the average adult human individual. .\ dietary con- 
taining this amount of proteid or albuminous material 
would not be regarded by the average meat-eating English- 
man to be a very liberal one, and is frequently exceeded. 
So firmly rooted has this idea of a proteid minimum 
intake of 100 grams become that not only is it stated as 
an axiom in the majority of text-books, but it forms the 
basis of dietaries prescribed by responsible Governments 
for use on military service, Me. The doctrine that proteid 
food is the most necessary of all foods is so thoroughly 
ingrained, even upon the lay public, that in popular par- 
lance the words nutritious and nitrogenous are almost 
synonymous. This is a very dangerous mistake, for the 
non-nitrogenous constituents of diet, the carbohydrates and 
the fats, are equally necessary for the maintenance of 
bodily heat and energy, and so are equally, though in a 
somewhat different sense, to be regarded as nutritious. 
‘An example of this erroneous way of regarding food is to 
be seen in advertisements that meet the eve everywhere ; 
preparations of milk, for instance, are seld whieh contain 
mainly the preteid matter of that fluid, and are vaunted as 
containing all the nntritions elements, the other con- 
stituents being looked upon as useless. As a matter of 
fact, milk is of speeial value on account of the admixture 
of the non-proteid with proteid material. in the concen- 


tration camps which were established during the later 
phases of the South African War, such hardships as 


occurred there were mainly due, not to lack of proteid 
nutriment, for the standard of nitrogen was fully main- 
tained, but to lack or scarcity of vegetables and other 
sources of carbohydrate food. 
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For some considerable time, certain experimenters in 
Germany have striven to demolish the fetish of the irre- 
ducible minimum of the 16 or 18 daily grams of nitrogen, 
but their work has not attracted world-wide acknowledg- 
ment; the experiments they recorded were either made for 
too short a time or on too few people to be regarded as 
epoch-making. 

It has been left to America to make the question one 
of immediate and urgent attention, and J propose in this 
article to bring the conclusions of these American investi- 
gators before the readers of Nature. 

Prof. R. it. Chittenden, of Yale University, and Dr. 
Otto Folin, of Waverley, Massachusetts, are the two 
principal exponents of the new doctrine, and I propose te 
deal with them in that order. 


The Work of Chittenden. 


Chittenden has been working at the subject for some 
years, and the results of his labours are given in a volume 
which will amply repay perusal entitled ** Physiological 
Economy in Nutrition’’ (New York: F. A. Stokes Co., 
1go4). A more popular exposition of his ideas has been 
published in a recent number af the Century Illustrated 
Monthly Magazine (October, 1905, p. 859 et seq.). 

The question was first brought to the notice of Prof. 
Chittenden by Mr. Horace Fletcher, who states that he 
cured himself of dyspeptic troubles by lessening his prateid 
nutriment below what was regarded as the physiologiral 
standard. He has started «a propaganda on the subject 
{rom the economic point of view, far proteid is the most 
expensive of the articles of diet. One at once sees that 
the question is not merely one for the student of science, 
but is most important for the man in the street as well. 
Owing, no doubt, to his lack of physiological knowledge, 
Mr. Fletcher attributed the benefits he derived to a 
thorough mastication of the comparatively small amount 
of food he took. Muastication is, of course, of importance, 
but it does not possess the superlative importance attributed 
to it by Mr, Fletcher, and will not explain the results of 
the experiments made by Chittenden and his  fellow- 
workers. 

The number to which T have already alluded (16 to 18 
grams of nitrogen a day) is based roughly on the usual 
diet of the meat-eating nations, and it is argued that habit 
and instinct alike are safe guides in determining such a 
nuniber, and the effects of such a diet in the maintenance 
of health and bodily equilibrium have been abundantly 
proved through centuries of experience. It forms, as 
already stated, the basis of the usually accepted dietaries 
of Ranke and of Voit. 

In other nationalities, it is true, a different figure has 
been arrived at, and the same argument of habit and 
experience might equally well be used in its favour. Thus 
in certain semi-civilised races ‘the proportion of flesh food 
is much larger, and in other races, again—and this is the 
commoner variation—the proteid intake is less. We need, 
however, only consider the second alternative, for one can 
hardly suppose anyone will advocate a return to more 
carnivorous habits. It is alleged that in such nationalities 
as the Japanese, or in groups of people like vegetarians, 
and in certain rural populations, health and equilibrium 
are as well maintained as in the ordinary meat-eating 
inhabitants of our large cities. Those who hold that the 
number 16 to 18 is the correct one have explained the 
different number arrived at by the nations of the Far 
East as a racial difference propagated by long centuries of 
inheritance, or have tried, more or less successfully, to 
show that such people come nearer to Voit’s standard than 
had been supposed, or else that they ure not properly 
nourished. 

Such explanations will not hold water when applied 
to the experiments conducted by Prof. Chittenden upon 
himself, his colleagues, his students, and upon a consider- 
able number of athletes and soldiers, These experiments 
lasted in all cases for months, and in some lor more than 
a year. The proteid intake was reduced to half, and in 
some cases to less than half the number hitherto regarded 
as normal. After a variable initial drop in body-weight, - 
the deprivation was apparently followed hy no untoward 
results. Equilibrium was maintained; the health remained 
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the muscular power of athletes was 
was undiminished; and desire 


perfect or improved ; 
increased; mental acuity 
of richer food disappeared. 

Chittenden argues from such results (and daily obsery- 
ations were diligently maintained throughout each experi- 
ment) that his scanty proteid diet is the normal, and that 
the average meat-eater is the man who is abnormal. me 
says :—' When we recollect that these eighteen grams 
or more of nitrogen in the urine reach the final stage of 
urea, &c., Only by passing through a series of stages veach 
one of which means the using up of a certain amount of 
energy to say nothing of the energy made use of in diges- 
tion, absorption, &c., we can easily picture to ourselves 
the amount of physiological labour which the daily handling 
by the body of such amounts of proteid food entails. It 
needs very little imagination to see that a large amount of 
energy is used up in passing on these nitrogenous waste 
products from organ to organ or from tissue to tissue, on 
the way to elimination, and we can fancy that liver and 
kidneys must at times rebel at the excessive labour they 
are called upon to perform.’’ He then goes on to point 
out that many of these waste products, like uric acid, are 
toxic, and the evil results that ensue from their accumula- 
tion. 

It is on such grounds that Chittenden advocates a revoln- 
tion in our ordinary dietary, and his arguments for 
temperance in proteid intake are entitled to careful atten- 
tion. He is no crank or faddist, and his ccnclusions have 
been arrived at by the true scientific method, that of 
experiment. 

There will be many who will pay no attention to them 


at all. The bon vivant, for instance, will resent any inter- 
ference with his habits, gout and other evils notwith- 
standing; and certainly some of the meals Chittenden 


describes do not appear very appetising; for 
banana and a cup of coffee for breakfast; bean soup, 
bread (1 oz.), bacon (1 oz.), fried potato, salad, prunes, 
and another banana for supper. But no doubt variations 
in the way in which the nutriment can be obtained are 
possible of introduction. 

The honest inquirer after truth may also have his doubts, 
and it cannot be disputed that there are difficulties, and 
serious ones, which will have to be «answered before the 
advocacy of the new idea will meet with success. 

One would fike to know, for instance, whether the 
numerous subjects of the experiments are still keeping up 
their reduced diet, or whether they have returned to the 
flesh-pots after a period of enforced abstinence. If they 
are stifl maintaining their new habits, one would like to 
know how they fare in a few years” time, if they have 
the reserve force to enable them to withstand a severe 
disease, great fatigue, or privation during a siege, and 
whether the initial briskness they felt when they dropped 
their large (probably too large) proteid intake is main- 
tained, or whether, on the other hand, they present the 
appearance and symptoms of underfed persons. 

A cautious and conservative person would point to the 
danger of a sudden change in the habits of years and 
generations, even though it may ultimately be necessary. 
Most physiologists will recall the analogy of metabolic 
changes to commercial undertakings which they employ 
when presenting balance-sheets of intake and output in the 
body, and say, just as in a business enterprise, a large turn- 
over implies healthy activitv, so in the body a frequent 
exchange of the old for the new is within certain limits an 
indication of vigour, and a necessary accompaniment of 
heafthy action. The liver, the function of which it is to 
turn nitrogenous metabolites, which may be harmful, into 
urea, which is harmless and easily disposed of, is adequately 
large and active in health to deal with considerable quanti- 
ties of material. 

Then we may point to the stunted and feeble inhabitants 
among the poor and ask why they are so. Unhealthy 


instance, a 


dwellings, excess of alcohol, insufficiency of light and pure 
air will explain a good deal of their condition; but is it 
not underfeeding, especially in early fife, which is at the 


root of the matter? They have had nolens volens to subsist 
on a dict very like Chittenden’s, but their nutritive condition 
3s not such as to make people who can afford a mere liberal 
table inclined to follow their example. 

Further, one may inquire, why is 
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it that, with a few 


exceptions, the meat-eating nations have risen to the front ? 
and why is it that in countries like India, where the native 
population is diluted with the white races, it is the former 
who are more readily attacked by disease, and more easily 
succumb tu its effects? 

A question intimately related to that of a suitable diet 
for the healthy adult is that of the feeding of chifdren. 
The diet of the growing infant is refatively far richer in 
proteid than that of the adult. Must we also reduce the 
intake of proteid food in the child? ‘This is a question 
that Chittenden has not touched, but clinical exp rience 
dves not point, so far as 1 can ascertain, to an athrmative 
answer, either with regurd to the feeding of infants or of 
certain classes of invalids. 

These questions and difficulties cannot be answered off- 
hand. There is a wide field still open to investigators, 
and not until such difficulties are removed will it be possible 
for physiologists to state that Prof. Chittenden has con- 
vincea them. 


The Work of Folin. 


Whether Dr. Otto Folin has seen these difficulties ur 
not, he certainly does not mention them, and he appears 
as an advocate of the new doctrine, not only from a study 
of Chittenden’s investigations, but also as a result of his 
own researches. Nitrogen enters the hody in the complex 
compounds known as proteids; it leaves the body mainly 
by the urine in the shape of certain simpler substances of 
which urea is the most abundant. lolin has approached 
the subject from the aspect of nitrogenous discharge, and 
has published his investigations on the urine in a series of 
three interesting papers in the .lmertcan Journal of 
Physiology (vol. xiii., 1905, Pp. 48-05, 66-115, 117-138). 
Although it is possible that some of his conclusions may 
not stand the test of time, alf of them are most suggestive, 
and his theory of proteid-metabolism will stand out as one 
of the most important contributions to physiological litera- 
ture that has appeared within recent times. 

The question, what is a normal diet? is intimately 
bound up with another, and that is, what is a normal 
urine? The text-book statements on the composition of 
this fiuid are alf derived from the examination of the urine 
of people accustomed to the Voit dietary; but if the diet 
of the future is to contain only half as much proteid, the 
urine of the future will naturally show a nitrogenous ont- 
put of half that which is now regarded as normal. In 
people on such reduced diets, Folin shows that the decrease 
in urinary nitrogen falls mainly on the urea fraction, and 
in some cases the urea accounted for only 66 per cent. 
of the total nitrogen eliminated. The other nitrogenous 
waste products alter but fittle in absolute amount, but 
relatively their amount rises; in particular, the creatinine 
remains remarkably constant in absofute amount in spite 
of the great reduction in the proteid ingested. He goes on 
to point ont that the laws governing the composition of 
urine are the effect of more fundamental laws governing 
proteid katabolism. Voit’s welf known theory on this 
question states that katabolism, i.e. the breaking down 
stage, occurs only in “circulating proteid’; the small 
amount of “living proteid ’’ which dies is dissolved, and 
is then added to the “* circulating proteid,’’ where the final 
breakdown into waste products takes place. Pfliiger, on 
the other hand, believes that alf proteid taken in as food 
is first assimilated and becomes a corporate part of living 
cells before it undergoes the katabolic change. This view 
has met with more general acceptance than Voit's. The 
opinion held by Folin is that neither of these extreme views 
is correct, but that nitrogenous katabolism is of two kinds : 
one is inconstant and immediate, varies with the food, 
and leads to formation of urea and inorganic sulphates, but 
not of creatinine and “ neutral sulphur.’? Vhe other is 
smaller in amount, constant in quantity, and is largely 
represented by creatinine, ‘‘ neutral sulphur,’’ and to a 
less extent by uric acid and ethereal sulphates. This, latter 
form of metabolism, representing the breakdown of actual 
living substance, may be termed tissue or endogenous 
metabolism, whilst the other is exogenous, Exogenous 
metabolism therefore represents an immediate discharge of 
the nitrogenous constituent of proteid matter, leaving the 
non-nitrogenous moiety available for use in heat and 
energy production, fulfilling g, in other words, the same func- 


aoe 


tion as carbohydrate and fat. Endogenous metabolism 
sets a limit to the lowest level of nitrogenous equilibrium 
attainable, and the proteid necessary to balance this part 
of the nitrogenous waste is indispensable lor the repair of 
the tissues. Whether the amount cxogenously katabolised 
can be entirely dispensed with is at present questionable. 
! fancy most physiologists would agree that it cannot with 
safety be wholly dispensed with; the body would then be 
working too dangerously near the margin, and in any case 
where an excess of nitrogenous waste is necessary the 
call would have then to be made on the tissue proteids. 

Recent rescarches on digestion of proteids in the alimen- 
tary canal have shown that they are largely broken down 
into simple substances like ammonia, leucine, tyrosine, and 
other amino-acids. This is regarded by Folin as a pre- 
liminary means of getting rid of the excess of proteid 
matter usually ingested ; these waste products, according to 
this view, ure taken to the liver, rapidly transformed into 
urea, and so got rid of. Yhe evidence that they are 
synthesised by the cells of the body into “living proteid ”’ 
is regarded by him as inconclusive und largely teleological. 
An extensive formation of Voit's “ circulating protcid,” 
to be followed immediately by decomposition into urea, is 
quite as improbable as the corresponding formation and 
decomposition of Pfliger’s organised protoplasm. The 
organism requires in its food only the small amount of 
nitrogen necessary for endogenous metabolism; the nitrogen 
of the extra proteid is unnecessary, and the organism has 
at hand an active mechanism flor casting it out. 

To attempt to summarise all the points of detail into 
which Folin enters is beyond the scope of this article; all 
1 desire to do is to bring forward the main principle of 
the new idea. There is, however, one [urther point of 
sufficient importance to warrant specific mention, and that 
the one related to muscular work. The fact that 
muscular work does not increase proteid katabolism may 
he accepted as an approximate truth; it is not absolutely 
true; there is a certain increase of nitrogenous waste, but 
it is insignificant as compared with the enormous and 
immediate increase of waste carbonaceaus products like 
carbon dioxide that are discharged when muscles are 
thrown into action. 

If current views on the nature of proteid katabolism are 
correct, this [act is very difficult to explain, but it becomes 
intelligible if proteid katabolism, in so far as its nitrogen 
is concerned, is independent of the oxidations which give 
rise to heat ar to the energy which is canverted into work. 
“Whether severe work will have an effect on the endo- 
genous metabolism cannot be shown by investigating urea 
excretion; determinations of creatinine and ‘ neutral 
sulphur” are necessary for a study of that question” 
(Folin). 

One of the benefits such papers as those of Folin confer 
is that new ideas of this kind suggest Iresh work to others, 
and it can hardly be doubted that in the future physiological 
literature will contain many papers criticising and supple- 
menting the theories and facts which Folin has brought 
forward, Already one of these has appeared in the current 
issue of the Journal of Physiology (Noel Paton, vol. xxwxiii., 
p 1, 1905). In this Dr. Noél Paton on the whole agrees 
with Folin concerning the dual nature of proteid meta- 
bolism. He, however, differs from him in certain points 
of detail. Ile finds in the dog, for instance, that creatinine 
excretion is not so constant a quantity as in man. He 
ulso donbts whether it is possible to draw any hard and 
fast line between endogenous and exogenous metabolism, 
and that urea may be a final praduct of both. He ex- 
plains some of Folin’s results by variations in the activity 
of the liver, for it is in this organ that ammonia com- 
pounds and the like are transformed inta urea. A study of 
various diets upon the flow of bile (which may be taken 
as an index of hepatic activity) shows that proteid diet 
specially stimulates the metabolic processes in the fiver. 
Ilence on a diet which is poor in proteid the hepatic 
action may be sluggish, and will therefore fail to convert 
a large quantity of waste nitrogen into urea, while an a 
diet rich in proteid the conversion must be much mare 
camplete. As with the nitrogen, so with the sulphur, the 
amount of which is completely oxidised must be deter- 
mined by the activity of the changes in the liver. 

Such, then, is a brief summary of some of the recent 
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work in connection with these most important problems. 
We can hardly donbt that the steps made are in the direc- 
tion of progress of knowledge, but it is as yet too early 
to prophesy where they will ultimatcly lead us. 

W. 


1B Iii. 


PILOTOGRAPHY IN NATURAL COLOURS. 

AY’ exhibition of photographs in which the aim of the 

photographer has been to imitate the colours of the 
objects represented is now open at the offices of the British 
Journal of Photography, 24 Wellington Street, Strand, and 
will remain open until the beginning of March. ‘The speci- 
mens are all direct photographs in the sense that they have 
been produced by photographic printing, and not in printing 
presses [rom blocks or plates. The editors of the British 
journal of Photography must be congratulated in that they 
have succeeded in bringing together a more representative 
collection than has ever been on view before. 

The first glance that one instinctively takes round a 
room immediately on entering it produces a feeling quite 
different from that experienced on giving a momentary and 
general look round in a small gallery of paintings. In the 
latter case there is an impression of completeness in the 
work that gives satisfaction, whether or not this is main- 
tained when the pictures are more carefully examined; but 
here there is a sense of a want of finish, an impression of 
experiment or incompletencss, as if those who made the 
pictures had left off before they had got the effect they 
sought to get. Perhaps others will not experience tie 
same feeling, but it was very marked in the case of the 
writer, and, so far as the origin of it could be traced, it 
appeared to be due to a general crudeness of colour, or 
the predominance of one certain colour over the whole 
picture, or an indecision of outline that was evidently not 
intentional. Some examples suffer in one way and some 
in another; a few are quite satisfying, and must be very 
excellent if not perfect, but they are not in a sufficient 
proportion to affect the general impression. 

It will hardly require technical knowledge to convince 
the visitor that the personality of the photographer has a 
great deal to do with the result. The more skilful the 
worker the better the photograph, that is, the more truc 
are the colours and the fewer the errors of manipulation 
in all ways. As the skill of the worker has so much to do 
with the result, it is impossible to decide as to the merits 
of the various methods. Strictly speaking, it is not possible 
to determine the value of any of the photographs, for in 
no case is the original put by the side of it. Who would 
ever dream of attempting to judge the merits of a copy 
except by comparing it with the thing copied? Yet the 
writer has never seen or heard of a demonstration of the 
possibilities of a method of colour photography by an 
exhibition of a coloured object and its photograph side by 
side. 

The effect of the personal element, or, in other words, the 
varying skill (or perhaps the varying luck) of different 
workers, is very clearly shown in the examples of the 
same process by different persons, or where an optically 
inferior method gives a better result. As an example of 
this last we would refer to Nos. 12 and 33, both apparently 
from the same group of fruit, &c., and both made of three 
superimposed films. In No. 33 the films are not cemented 
together, yet this picture is brighter than the other. 

The only example of the immediate production of the 
colour of the incident light, and in this case the colour 
is not pigmentary but due to interlerence and visible only 
at a certain angle, is a very successful spectrum by the 
Lippmann process contributed hy Mr. E, Senior. With two 
or three exceptions, the rest of the exhibits are three-colour 
prints. The fundamental principfes are the same in aif. 
Three-colour records are made by photographing the object 
through coloured media, getting the red, green, and blue 
of the object separately recorded. From these three nega- 
tives suitably coloured prints are made and brought 
together. In the Joly process, two specimens of which are 
lent by Mr. E, J. Wall, the three colours are arranged in 
series of fine parallel lines, and it is necessary to get so tar 
uway that these lines are indistinguishable, otherwise they 
are unnoying to the spectator. The starch-grain method of 
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Messrs. Lumiére gets over this difficulty of the lines by 
coating a plate with a single layer of starch granules 
which have been previously suitably coloured in three 


batches and then well mixed. The disposition of the three 
required colours is thus irregular, and the separate points 
of colour are too small to be discriminated by the naked 
eve. Unfortunately, no example of this method is on view ; 
probably the inventors do not care to show their results 
until they have perfected the process. But this is the only 
notable process not represented. 

In the rest of the exhibits the three coloured prints are 
superimposed, the variations being in the methods of their 
production and assembling. In the Sanger-Shepherd 
process three separate films are prepared, stained, and 
cemented together. Several exhibitors have adopted this 
process, chiefly in the production of transparencies, but 
there are a few prints on paper, and of these a portrait, 
No. 11, is worthy of special commendation. Dr. B. 
Jumeaux’s modification consists in getting the blue element 
as a toned bromide print, and then superimposing the red 
and yellow films. Captain Lascelles Davidson and Mr. O. 
Pfenninger show specimens in which the films are super- 
imposed but not cemented together, and there are other 
modifications that are not described. 

Instead of three stained films, the prints may be pre- 
pared from pigmented tissue by the ordinary carbon 
process. The Autotype Company, the Rotary Photographic 
Company, Mr. \W. E. Brewerton, M. Leon Vidal, the 
Lumiére N.A, Company, and Dr. A. Hesekiel and Co. 
exhibit prints by various modifications of this method of 
working, the last named adopting the Selle process in- 
troduced several years ago. Mr. W. E. Brewerton shows 
how the gum bichromate process may be adapted for the 
purpose, each of the three coloured elements being pro- 
duced in turn on the same sheet, with no transferring. 
The two ‘* winter landscapes’? by Dr. H. Bachmann are 
stated to be three-colour prints in gum bichromate, but 
the colours are scarcely, if at all, perceptible. The ‘* pina- 
type ’’ process has recently been described in these columns. 
In this case three colours are absorbed in turn into a 
single gelatin film from prepared gelatin films previously 
soaked in the colour solutions. Messrs. Fuerst Bros. show 
specimens of it, and Dr. E. F. Griin some results of un- 
described modifications. 

One of the most interesting exhibits is the group 
numbered from 52 to 56, examples of coloured prints 
obtained by a single exposure of a piece of coated paper 
under the coloured original, the colours being reproduced 
in the print. The sensitive material has the necessary 
three colours, each in its own film, superimposed, so that 
it appears black. By exposure to white light the dyes are 
all bleached, but if the light is coloured the corresponding 
colour is not bleached, because the dye does not absorb 
light of its own colour. This process has been worked at 
for many years by several investigators, the fundamental 
<ifficulties being to find the colours of the right tints that 
shall be sufficiently sensitive, that is fugitive to light, and 
can be made sufficiently stable when the print has been 
produced. These examples are by Szczepanik’s method, 
and show surprisingly bright and clean colours. It is a 
pity that the original “lithophanes’’ are not shown as 
well as the copies, as many will doubtless consider that 
they are withheld because the comparison would not be to 
the advantage of the prints. Whether this is so or not, 
the results are wonderfully good considering the difficulty 
inherent in such work. 

Of the three negatives exhibited by Dr. J. H. Smith and 
Co., obtained by one exposure in an ordinary camera, the 
plate used having superimposed on it three sensitive films 
with the necessary colour screens, there is nothing to be 
said, as there is no example of the plate used or of the 
print that the negatives might give. The results on 
** multico ”’ tissue, which has several layers of pigmented 
{issue and is used as in carbon printing, the ‘‘ mars star ”’ 
prints which are produced by applying colours to bleached 
bromide prints, and the two portraits by Mr. Burgess, can 
hardly be regarded as serious attempts to reproduce mech- 
anically the colours of the originals until more is known 
about them. They are better described as colour effects, 
and there might be some interest attaching to them if the 
methods of their production were known. (Gs dfs 
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THE INTERNATIONAL METEOROLOGICAL 
CONFERENCE AT INNSBRUCK. 


Fourth Meeting, September 14, 1905.! 


“THE president, Prof. J. M. Pernter, announced that 
after the discussion of a proposition made by Father 
Froc the meeting would proceed to elect the International 
Committee. By accepting Father Froc’s proposition, the 
committee recommended the observation of the zodiacal 
light whenever possible, and assigned a definite symbol 
for use in reports. 

On the proposition of Prof. von Bezold, the following 
committee was re-elected :—Messrs. Chaves, Davis, Eliot, 
Hellmann, Hepites, fildebrandsson, Lancaster, Mascart, 
Mohn, Moore, Palazzo, Paulsen, Pernter, Russell, 
Rykatcheff, and Shaw. 

Also, on the proposition of Prof. von Bezold, Prof. 
Nakamura, of Japan, was elected in succession to the late 
Dr. Billwiller. 

Prof. Pernter proposed that the presidents of the com- 
missions shonld be added to the committee, but it was 
decided that six months’ notice should be given of any 
propositions which would affect the constitution of the 
committee. 

Prof. Hildebrandsson presented the report of the com- 
mission on squalls. It was arranged that the question of 
the study of squalls should be left in the hands of Messrs. 
Durand-Greville, Hildebrandsson, and Shaw, and _ that 
meteorological institutions, including aéronautical stations, 
should be asked to send to these gentlemen, upon demand, 
for a certain number of days, about ten per year, the 
necessary observations for the construction of accurate 
charts of isobars, with the diagrams of pressure, tempera- 
ture, and wind for the purposes of this special study. 

Prof. Hellmann reported on behalf of the commission on 
the international code and on the comparison of baro- 
meters. The conference considered the publication of 
the international code, of the resolutions passed by, and 
of the papers presented to, the international conferences to 
be a valuable and powerful means of facilitating and 
developing international meteorological research, and ex- 
pressed a hope that the meteorological institutions in 
Berlin, Paris, and London would undertake the publication 
in German, French, and English. Thanks were voted to 
Father Algué, who proposed to publish them in Spanish, 
and to Profs. Hellman and Hildebrandsson for their pre- 
paration of the code. 

After some discussion as to the best means of comparing 
the barometers in different countries, it was decided to put 
into operation the decision of the conference at Vienna 
relating to the inspection of the stations in the contro! of 
each country. The comparison, wherever possible, was to 
be extended to extra-European countries. This work was 
left to Prof. Hellmann and General Rykatcheff. 

General Rykatcheff presented propositions from the 
magnetic commission dealing with the necessity of bring- 
ing the magnetic instruments in the various observatories 
into agreement, and with the desirability of an early 
exchange of diagrams after days of magnetic storms, ot 
whenever the records may be specially interesting. 


Fifth Meeting, September 15, 1905. 


The president of the solar commission, Sir Norman 
Lockyer, presented the report of the meetings of that com- 
mission during the preceding days, and also the report of 
the meeting at Cambridge in 1904. The committee 
approved of all the resolutions contained in the report, and 
re-elected the commission, with Sir Norman Lockyer again 
as president. 

The commission expressed the opinion that permanent 
meteorological observatories should be established in the 
north of Siberia and America, at least two or three in 
each country. ft also desired to obtain all the observations 
that may have been made in a large number of islands 
scattered over the globe, the names of which were given, 
and insisted on the necessity of continuing these observ- 
ations, asking that the attention of the Governments con- 
cerned should be directed to this matter. Directors of 


1 Reports of the proceedings of the first three meetings appeared in 
Nature of September 27 and October 5, 1905 (vol. Ixxii., pp. sro and 562). 
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meteorological services were asked to furnish data of the 
heights and flow of rivers and lakes whenever possible. 

M. Teisserene de Bort reported from the commission on 
the atlas of clouds, and gave particulars of certain alter- 
ations in the plates in that atlas and in the definition of 
stratus cloud. 

M. Teisserenc de Bort and Dr. Rotch gave an account 
of an expedition through the regions of the trade wind 
and equatorial calms in the North Atlintic. M. de Bort 
gave the history of the expedition aod the results of the 
observations obtained by means of cuptive balloons, and 
Dr. Rotch gave those obtained by kites. Prof. blergesell 
followed with the results similarly obtained in the Mediter- 
ranean on board the yacht belonging to the Prince of 
Monaco. 

Dr. Ik6ppen announced that the German hydrographical 
expedition to the Bismarck Archipelago would similarly 
use balloons and kites during the voyage. 

Prof. Mohn reported from the commission on meteor- 
ological telegraphy. 

M. Polis directed attention to the faet that the Daily 
Telegraph already announces ithe coming of storms from 
the Atlantic, using observations sent by means of wireless 
lelegraphy from ships at sea. The conference then passed 
the following resolution :—'* This conference is convinced 
that wireless telegraphy is chosen to render in the future 
great service in the forecasting of the weather in the 
Atlantic, but before introducing it into the current service 
of the meteorological institutions it is indispensable to take 
sulisfactory precautions for the control of the observations 
transmitted. The conference asks the Meteorological Office 
in London to prepare as quickly as possible a report on 
this question, and communicate with the other meteor- 
ological institutions that may be specially interested in the 
matter.” 

During this meeting it was announced that M. Mascart 
had been elected president, and Prof. Ilildebrandsson 
secretary, to the committee, and that the following com- 
missions had been renewed :—Magnetic commission, presi- 
dent, General Rykatcheff (St. Petersburg); uéronautical 
commission, president, Prof. Llergesell (Strasburg); solar 
commission, president, Sir Norman Lockyer (London); 
commission on radiation, president, Prof. Angstrom 
(Upsala). Miter thanking the reporters of the various com- 
missions for their reports, the president declared the session 
at Innshruck to be at an end. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp. The Vice-Chancellor has appointed — Lord 
Curznan of Kedleston to be Romanes lecturer for 1906. 

The following elections have been made to the Uni- 
versity mathematical scholarships :—to the senior scholar- 
ship, A. Holden (Balliol College); to the junior scholarship, 
AL OV. Billen (University College); to the exhibition, 
J. Hodgkinson (Jesus College). 

u. EE. Beaumont (Magdalen College School} has been 
elected to a natural science scholarship at University 
College. 

Scholarship examinations in natural science will take 
place on March 13 at Weble College, and on April 24 at 
Merton Cnilege, New College, and Corpus Christi College. 


Campripcr.—The bourd of biology and geolagy has re- 
ported to the Senate on the disposition of its share of the 
Gordon Wigan fund, which amounts to about 1501. The 
following assignment hay been made for 1903 and following 
years :—(a} A grant of sol. a veur to Dr. D. Sharp, for a 
period of five years (105-9), or such part of it during 
which he holds the curatorship in zoology ; (b) a grant of 
sol. out of the income for 1yos to Prof. Hughes, to enable 
Mr. E. A. Arber to continue his researches into the strati- 
graphical and geographical distribution of fossil plants; 
(c) the balance of the fund for 1905, and a grant of sol. 
for each of the years rgo6 and tqoz, to Mr. A. C. Seward, 
to enable the botanic garden syndicate to offer greater 
facilities for plant-breeding experiments. The same board 
strongly recommends that the agreement between the Uni- 
versity and Dr. Dohrn, director of the zoological station 
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at Naples, be renewed for a further period of five years, by 
the payment to him of rool, per annum out of the Worts 


travelling bachelors’ fund, such period to date from 
Michaelmas, 1906. 
Mr. D. G. Wogarth will lecture on * Geographical 


Conditions affecting Population in the East Mediterranean 
Lands ” in the Sedgwick Museum on Tuesday, February 20, 
for the board of geographical studies, and Dr. Hans 
Gadow is to lecture to-day before the Antiquarian Society 
on ** Aztec Civilisation and its Origin.” 


Tur council of the University of Liverpool at a meeting 
held on January 23 passed the following resolution :— 
‘That on the recommendation of the Senate a readership 
in ethnography be instituted in recognition of the scholar- 
ship of H. O. Forbes, LEL.D., director of the Public 
Museums of Liverpool, and that Dr. Forbes be appointed 
to the said readership.” 


It is announced in Science that Mr. N. W. Harris, of 
Chicago, has presented s5000/. to North-western University, 
to be used as an endowment for an annual series of lec- 
tures to be delivered by some distinguished man, not a 
professor of the university, upon the results of his own 
investigations in scientific, literary, economical, or theo- 
logical problems. From the same source we earn that by 
the will of Andrew J. Dotger, of South Orange, N.J., the 
Tuskegee Normal and Industrial Institute will, at the 
death of the testator’s wife, receive the residuary estate, 
said to be about 100,000. 


Ix an address delivered to the Manchester section of the 
Society of Chemical Industry, Dr. G. H. Bailey, as chair- 
man of the section, dealt with the question of higher educa- 
tion and chemical industry, pleading for more cooperation 
between manufacturers and teachers. If success is to he 
achieved in the chemical industries of this country, Dr. 
Bailey considers that there must be a great change in the 
curriculum hitherto adopted in our universities and colleges ; 
moreover, ‘‘ a satisfactory curriculum can only be assured 
by a more intimate association of the teaching authorities, 
whoever they may be, and the leaders of industry.’’ In 
considering the present state of English industry und the 
methods necessary to ensure its prosperity, Dr. Bailey re- 
marks :—'* progress in manufacture must indeed be regarded 
as a safeguard to stability, far more potent than any 
political or economic device for the protection of interests, 
and that nation must succeed in industry, which keeps this 
clearly in view and possesses the talent wherewith to meet 
the ever changing demands made upon it.”’ 


Viscount Hlayastu, the Japanese Ambassador, distributed 
the prizes to the successful students of the Northern Poly- 
technic Institute, Holloway, on January 25. In the course 
of a subsequent address, he said that scientific research 
made such strides in the past century that it is no ex- 
aggeration to assert that the present is the age of practical 
application in every phase of modern life. Therefore there 
is nothing more important in a national system of secular 
education than institutions which keep abreast with the 
stride of science. Viscount Hayashi explained then that 
he took part in the administration of the technical college 
in Tokio. That college was established some thirty years 
ago with the help of many British professors and men of 
science whose names are well kaown in Europe, and Irom 
it thousands of students have been sent out to take part in 
engineering and other works necessitating the scientific 
application of the mechanical arts. Japan owes very much 
to that great educational work, and Viscouot Ilayashi 
suid his people felt grateful for the assistance which Great 
Britain had given in this department. 


Tue London County Council Schoo] of Marine Engineer- 
ing at Poplar, which was described in Nature for October 
19, 1905 (vol. Ixxil. p. 623), was opened on January 24 by 
Sir William Collins, M.P. An address was delivered by 
Sir William White, K.C.B., who expressed a favourable 
opinion of the arrangements, equipment, and course of 
study provided in the new institute. He went on to de- 
scribe the remarkable results attained during the last 
twenty years by a modest educational scheme which he 
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had conducted on behalf of the Shipwrights’ Company of 
the City of London. Before i888 there was no evening 
class in the Port of Londun where young men could obtain 


instruction in the science of shipbuilding. The Ship- 
wrights’ Cumpany then undertook to establish and assist 


evening classes, which have been since carried out success- 
fully and without au break in various parts of the East 
End. In these classes hundreds of voung men have re- 
ceived valuable teaching, and the results have surpassed 
expectation; many of the students of the evening classes 
have proved themselves capable of taking the highest train- 
ing in naval architecture at the Royal Naval College at 
Greenwich, and elsewhere, and not a few have secured 
positions of importance and responsibility in the Admiralty 
service, under the Board of Vrade, Lloyd’s Register of 
Shipping, and in private shipbuilding establishments. This 
object-lesson of what can be done with moderate expendi- 
ture, under careful and personal supervision, gives every 
reascn for anticipating much greater benefits from the new 
institute with its ample means and adequate provision. 
Sir William White concluded by remarking that technical 
education for the rank and file as well as for the leaders 
and captains of industry is of great importance, and in 
providing the new school and equipping it on so generous 
a scale the London County Council has shown great 
wisdom as well as great liberality. 


Mun of science have long urged the necessity for the 
introduction of scientific methods of inquiry and _ pro- 
cedure into national administration, and their consistent 
advocacy culminated recently in the inauguration of the 
British Science Guild with the primary object of familiar- 


ising statesmen and others with the scientific spirit. The 
first president of the new guild, Mr. Haldane, is the 
Secretary of State fur War in the new Government, and 


his speech on January 27 at a banquet of the Edinburgh 
University Liberal .\ssociation may well fill men of science 
with hope that a new era is near in which ideas and the 
results of scientific research will be taken into account in 
legislation and administration. Mr. Haldane insisted that 
national prosperity is not wholly a matter of fiseal policy. 
Answering the question, Is all well with us? he replied 
in the negative, because we are lacking in the ideas which 
science alone can give us, and consequently are lacking 
in the organisation of our industries. Knowledge, the 
expert, the spirit uf science and organisation to permeate 
our people, our manulacturcrs, and workmen alike are all 
wanted. One of the ways in which the universities can 
assist the nation is in this direction. Mr. Haldane said 
his impression is that the Army would be the better for 
more help from the universities than it had been able to take 
from them. There are too few officers of the right sort, the 
thinking sort, like the men in the Engineers and in the 
Artillery, but of whom there are too few in the Cavalry 
and the Line. Mr. Haldane thinks he sees the beginning 
of a movement of this kind; and he hopes the university 
men will play a distinguished part in the future in obtain- 
ing that which is absolutely essential in making the Army 
an efficient army—a supply of scientifically minded officers 
and soldiers. The splendid fighting quality in the field 
which has distinguished the Army in the past, the quick- 
ness of eve that is born and that does not come is needed ; 
but with it and behind it, whether in the hands of the 
general staff or of the commander himself, there must be 
a knowledge that can only come of the hard and patient 
discipline of the spirit. 


THE cooperation of employers in the technical training 
of apprentices was «a subject of discussion at the annual 
meeting of the Association of Technical Institutions held 
last week. A report upon this subject was issued recently 
by the association, and sume of the results of the inquiry 
were stated in Nature of December 21, 1905 (p. 188). In 
a contribution to the discussion, Prof. W. Ripper remarked 
that his own observation and experience has led him to 
believe that the unsympathetic attitude towards technical 
education which used to be so common among foremen 
and employers in this country is undergoing a change. 
The apathy and indifference towards educational improve- 
ment so general among apprentices and young people will 
be largely removed when they are made to realise that 
there is, as a rule, no promotion for them unless they are 


NOwso2, VOL, 72 | 


NATOKRE 


ooo 


able to show that they possess educational as well as 
practical fitness for such promotion. This method of pro- 
motion is the one exclusively adopted in the Government 


dockyards, and the results of it have without doubt been 
highly satisfactory. In the race for commercial supremacy 
England, America, and Germany are each, probably, 


equally well equipped with the most uo-to-date machinery 
and appliances. But these are tuols merely. For the real 
element of success, for the intelligence and virility behind 
the tools, we depend alone upon the quality of the in- 
dividual men from top to bottom of the industrial army ; 
and especially do we depend upon the quality of the men 
at the top—the leaders—whose character, ability, foresight, 
judgment, power of organisation, and power of inspiration 
must ultimately determine the degree of success of the 
efforts of the whole. At present there is too often no con- 
nection whatever between the works and the technical 
school, no knowledge on the part of the emplover of the 
qualitv of the youths in the colleges, who are available 
for suitable employment, and, on the other hand, no oppor- 
tunity on the part of the youths to show possible employers 
what qualifications they possess, and what claim they have 
to recognition over the vouth who has received no train- 
ing. A closer relationship between employers and the 
teachers in technical institutions is therefore demanded in 
the interests both of public efficiency and of private well- 
being. In the discussion which followed the reading of 
Prof. Ripper’s paper, Prof. Wertheimer said there is no 
doubt a steady, if not rapid, improvement taking place 
year by year. Firms—and the best firms, too—are recog- 
nising the desirability of getting into their employ young 
people whose intelligence has already been trained. 


Sir Wittiam Anson delivered an address 
the Association of Technical Institutions, 
meeting of the association held last week. 
of his remarks, he said that the subject 
exercises both the local authorities and the Board of 
Education is the coordination of the studies which make 
up our system of education, and especially coordination in 
such a manner as to give to our technical institutions their 
proper place and to secure for them their utmost utility. 
There is no subject more intimately connected with the 
welfare of the people and the prosperity of our industries. 
We have paid somewhat dearly for our neglect of science 
in the past, and not mercly for neglect of science, but of 
any conception of education which can be regarded as 
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scientific or even as systematic. There is one form of 
error which touches more nearly the elementary schools. 
We have founded technical institutes, have multiplied 


libraries and laboratories, but have not taken pains to 
ensure that those to whom this instruction is offered are 
capable of taking advantage of it. Time and money are 
wasted in endeavouring to impart technical instruction to 
students who have forgotten such elementary mathematics 
as they ever knew, and who are unable to express their 
knowledge in their’ own language in an intelligible form. 
Everyone ought to know something of science, “and every- 
one would be the better for learning the practical appli- 
cation of some branch of science. But we want the 
students in technical institutions to come to them able to 
take advantage of the opportunities which they afford, 
and not only this, but able to carry forward knowledge 
which they acquire; not merely to learn something and 
go away with no idea or intention of following up the 
instruction which thev have received. An educational 
system may be devised in which all the parts are sym- 
metrically fitted together, in which science pure, and science 
applied, language, literature, and history are all given 
their due place, and every arrangement made for the 
student to pass through courses appropriate to him under 
teachers fully qualified for their work. But even if these 
educational ideals are realised, it may be doubted whether 
we shall get what is wanted until there comes into exist~ 
ence a more widely diffused belief in education, in the 
value of a trained intelligence as well as of particular 
information, a belief that experience acquired with know- 
ledge, and knowledge applied with intelligence, are better 
than that mere experience which is described in the 
common phrase ‘‘rule of thumb.’ As Sir John Wolfe 
Barry had said, ‘‘ We want to see in Great Britain the 
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avin of science installed in his laboratory 4. al! important 
ntanufactories and encouraged to help in their develop- 
ment.”’ Great employers have it in their power to advance 


the education of the people all along the line. Technical 
instruction in all its stages i, a practical thing; and when 
it is realised that employers appreciate the instructed and 
intelligent student, then parents will begin to see that 
education has a practical value. ‘The educational gospel 
should be ‘' Believe, believe,’ not only or chiefly in 
machinery, in a curriculum, a laboratory, a library, but 
in the value of knowledge, of intelligence, of training, and 
when we have made this belief widespread an important 
aie have been taken toward the education of our 
people. 


SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, December 14, 1905.—‘‘ Report on the 
Psychology and Sociology of the Todas and other Indian 
Tribes.’ By Dr. W. H. R. Rivers. Communicated by 
the Secretaries of the Royal Society. 

An abstract of observations made chiefly on the Todas 
ot the Nilgiri Hills. The psychological work deals chiefly 
with the senses, in only two of which is there evidence 


of decided difference between Todas and Englishmen. The 
former were less sensitive to pain, and showed certain 


deficiencies in the colour-sense, especially in the degree of 
relative sensibility to red and blue, a low degree of sensi- 
binty tor blue being associated with defective “nomenclature 
for that colour. Definite colour-blindness was found in 
12 per cent. of the males, a frequency higher than has been 
recorded in any other race. Quantitative observations were 
made on two visual illusions, one of which, that of com- 
pared horizontal and vertical lines, was distinctly more 
pronounced in the Todas, while the other, the Muller-Lyer 
illusion, was present in a slighter degree. This difference 
is believed to depend on the difference in nature of the two 
illusions. Isspecial attention was paid to the variability 
of the individuals subjected to the tests, and it is shown 
that there is some evidence of correlation between the degree 


of general intellectual development and certain simple 
mental activities which can be tested by experimental 
methods. 


The sociology of the Todas was studied by means of the 


genculogical method, and was found to have many points 
of resemblance with that of Malabar, and the view is 


advanced that the Todas at cone time inhabited that district 
and are probably of the same race as the present inhabitants 
of Malabar, the Nairs and Naumbutiris. <A detailed record 
was obtained of the elaborate religious ritual of the Todas, 
and evidence jis given that this religion has undergone 
degenerative changes. It is suggested that this is part of 
the general disappearance of a higher culture which the 
‘Todas brought with them to the Nilgiri Hills. 


“On the Spectrum of the Spontaneous Luminous Radi- 
ation of Radium. Part IV. Extension of the Glow." By 
Sir William Huggins, K.C.B., O.M., F.R.S., and Lady 
Huggins. 


In our second paper! we suggest “ 


whether the 8 rays, 


which are analogous to the kathode corpuscles, may not 
be mainly operative in exciting the radium glow. On 


this surmise it would be reasonable to expect some little 
extension of the glow outside the limit of the solid radium 
itself. We are unable to detect any halo of luminosity 
outside the limit of the solid radium bromide; the glow 
appears to end with sudden abruptness at the boundary 
surface of the radium.’’ We omitted to state that this 
conclusion was arrived at hy eye observations. The radium 
was observed in the dark with a lens, and with a low-power 
microscope. 

The earlier photographs of the spectrum of the glow 
were taken, for the purpose of comparison spectra, with 
the height of the slit reduced by shutters so as to be within 
the width of the exposed radium bromide, and, therefore, 
these photographs would not show whether the bright bands 
of nitrogen extend into the air beyond the radium. Sub- 
sequently photographs were taken with the whole height 
ot the slit, and on these we find that all the bands of 
nitrogen do extend to some little distance outside the 

Y Rey, Sov. Proc., vol. \xxii., p. 4t0r(1g03). 
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radium salt. Our attention at the time being directed ‘> 
other phenomena of the glow, we did not examine the 
photographs to see if the nitrogen bands extended beyond 
the radium. 

In a paper, dated August 1g05, I*. Himstedt and 
(x. Meyer? state that in their photographs of the spectrum 
of Rabr,, the four nitrogen bands, 35-7, 3371, about 
3300, and 3159, extend beyond the radium salt, while the 
other less refrangible bands are not traceahle outside the 
radium. In our photographs all the nitrogen bands project 
beyond the radium sali, the relative distance to which the 
extension can be detected in the case of each band being, 
us might be expected, in proportion to the strength of the 
impression of that band upon the photographic plate. 

B. Walter and R. Pohl, in a paper dated September, 
1905, give an account of experiments made with the help 
of screens, which show that for a distance of up to about 
2 cm. the air surrounding radium bromide has an action 
on a photographie plate. 

On re-examining an early photograph, talken in 1903 for 
another purpose, which is described in our second paper,* 
in which the RaBr, was enclosed in a very narrow tube 
of thin glass, we find that the bands of nitrogen, which 
are strong within the tube, show no trace of extension on 
the plate beyond the tube. The exposure of this plate 
was seven days. 

This experiment, which we have repeated recently with 
an exposure of fourteen days, shows that the luminosity 
of nitrogen in the near neighbourhood of radium bromide 
is not due to the kathode-like 8 radiation, for this passes 
freely through glass. 

Two explanations may he suggested: first, that the 
active cuuse is the a rays;* or secondly, that the nitrogen 
moiecuies which encounter those molecules of the radium 
which are undergoing active changes are broken up into 
ions, which are projected outwards, and give rise to the 
glow of luminous nitrogen.° 
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Royal Astronomical Society, January 12.—Mr. W. EL 
Maw, president, in the chair.—Photograph of comet c, 1905, 
taken at the Royal Observatory, Greenwich, on January 8: 
Astronomer Royal. The photograph showed the comet 
with a bright nucleus and a faint, straight tail extending 
about 2°. It was hoped that further photographs would be 
obtained after the comet had passed the sun.—The ring 
nebula in Lyra: E. E. Barnard. <A careful series of 
measures of the positions of the stars about the nebula 
appeared to show that the star in the centre of the ring 
had neither proper motion nor parallax.—Mean areas and 
heliographic latitudes of sun-spots in the vear 1904: 
Astronomer Royal.—Photographic reproduction — of 
réseaux for star photography: H. Bourget. Specimens 
of the réseaux were shown on the screen.—Report on 
observations of Jupiter at Trincomali, Ceylon, 1904-5: 
Major P. B. Molesworth. Special attention was directed 
to the remarkable movement of the south tropical dark 
area in the neighbourhood of the great red spot. The 
motion of the area across the red spot bay was so rapid 
that it seemed necessary to assign some cause other than 
the actual transference of matter.—Measures of wide double 
stars: Rev. T. KE. Espin.—aAction of the wood of the dark 
slide upon photographic plates: Prof. H. 11. Turner. The 
plates were negatives of the solar eclipse taken at Aswan 
by Mr. J. 11. Reynolds, which were greatly injured by 
strong impressions of the grain of the wood of the dark 
slides in which they were placed after exposure. The same 
had occurred to Dr. Copeland's plates taken in 1898. It 
was stated that the wood of Mr. Reynolds’s slides was very 
old, and various suggestions were made, but the real cause 
of this effect upon the plates still appeared obscure.— 
lunar nomenclature: W. Goodacre.—Measures of the 
lunar crater Mésting A made at the Royal Observatory, 
Greenwich: Astronomer Royal. 


1 ¥F, Himsted and G. Meyer, Ber «¥ 

PP; 33-17. 
2B Walter and R. Pohl, Axx. de P/ys., vol. xviit., p. 406. 

fie Roy. Soc. Proc., vol. Ixxii. yPoaten 

4B. Walter, July, 1905, showed by means of absorption screens that the 
radiation from radio-tellurium can produce the ultra-violet light of nitrogen 
(dan. d. Phys , vol. xvii, p. 367). 

> The experiments eceuveth in our last paper showed that probably the 
B rays are not the operative cause of the nitrogen glow (Roy. Soc. Pra., 
vol. Ixxvi., p. 488). 
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Academy of Sciences, January 15 —M. H. Poincaré in 
the chair.—The landing of aéroplanes: Bouquet de ta 
Grye. A plan of arresting an aéroplane, and capable of 
keeping it horizontal during its descent, is described. It 
has been found to work in experiments on the small scale. 
The n-rays: M. Maseart (see p. 325).—The influence 
of the reaction of the medium on the activity of amylase 
and on the composition of saccharified starch: L. 
Maquenne and Eug. Roux. The effect of the acidity 
or ulkalinity of the solution on the hydrolysis of starch 
by malt has been recognised by other workers, without, 
however, the effect being quantitatively determined. The 
author shows that phenolphthalein is an unsuitable in- 
dicator to use for these experiments, methyl orange being 
better. He has found that for a rapid hydrolysis it is 
first necessary to neutralise the alkali of the starch, then 
to add to the malt a quantity of sulphuric acid equal to 
about o-4 of that which would be required to neutralise 
it completely. Not only can the rate of hydrolysis be 
greatly increased by this treatment, but the proportion of 
maltose formed is also raised about 10 per cent. to 15 per 
cent.—Observations on the subject of the group C(OQH) of 
the tertiary alcohols: louis Henry. Tertiary butyl 
alcohol is converted by aqueous fuming hydrochloric acid 
into the corresponding chloride with great ease; by the 
substitution of the hydrogen atoms of the methyl groups 
by other elements the «action of the hydrochloric acid is 
modiltied, the velocity of the reaction and amount of the 
ester formed being reduced, or the action altogether pre- 
vented. In the present paper the effects produced by the 
introduction of chlorine, cyanogen, and oxygen are dis- 
eussed.—Sonie integrals of partial differential equations : 
E. Goursat.—A family of conjugated networks with the 
seime congruence: E. Merlin.—The impossibility of nega- 
tive waves of shock in gases: Gy6z6 Zemplén. .\ reply to 
the criticisms of P. Duhem on a former note on the same 
subject.—The conditions of establishment and application 
of progressive damping for the oscillations of road vehicles : 
-\. Krebs. It is shown by a theoretical analysis of the 
problem that the friction of ordinary carriage springs 
ceases to be efficient when the sudden change of level is 
more than 2 cm. A new arrangement is described which 
satisfies the theoretical conditions for greater oscillations, 
and which has been found to work well in practice.— 
Photographic experiments on the action of the n-rays on 
an oscillating spark: C. Gutton. If the n-rays are allowed 
to fall on the primary spark of a Hertzian oscillator, the 
secondary spark diminishes. The present paper deals with 
the photographic registration of this effect.—The density 
of ice: A. Leduc. About 108 grams of water were 
frozen in each of the author's experiments. Wel} 
boiled distilled water gave a density of o-g172, but it was 
clear that this number was too small, since in the upper 
part of the density flask small strings of separated air 
bubbles were visible. By repeatedly melting and freezing 
in a vacuum, the density was raised to 0-9176, and even 
in this case there was some evidence of traces of dissolved 
air. It is pointed out that the usual method of analysing 
the gases dissolved by water must be inexact, since all gas 
is not expelled by boiling.—The distribution of electric 
currents in a network: 1]. Révilliod.—A parhydric valve: 
J. de Rohan Chabot. .\ description of a new form of 
valve for preventing the return of water into the vacuum 
of a filter pump.—Correction to a note on the saline onide 
of nickel: H. Baubigny.—The silicide of copper, and a 
new mode of formation of silicon soluble in hydrofluoric 
acid: Paul Lebeau. When the amount of silicon in a 
copper silicon mixture is raised above 10 per cent., a 
metallographic examination shows the presence of free 
silicon.—.\ silicide of thorium: O. Hénigschmid. This 
has been prepared by heating together a mixture of 
aluminium, potassium fluosilicate, and the double fluoride 
of thorium and potassium; the excess of aluminium is re- 
moved by treatment with potash solutions. The compound 
isolated, the chemical and physical properties of which are 
given, has the composition ThSi,.~ The diazo-derivatives 
of the diamines: ILéo Vignon.—The estimation of carbon 
monoxide in air by iodic anhydride: Albert Lévy and 
A. Pécoul. Although acetylene reacts with iodic anhy- 
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dride, it does not interfere with the estimation of minute 
amounts of carbon monoxide in air, since a mixture of 
1 part of acetylene in 10,000 parts of air gives no iodine.— 
The estimation of small quantities of chloroform in air 
and in blood or in aqueous solution: Maurice Nicloux. 
A combination of the methods of Dumas (the action of 
alcoholic potash on chloroform) and Mohr (chlorine titra- 
tion in presence of a chromate).—Yhe combustion of 
acetylene by oxygen: Paul Mauricheau-Beaupré. An 
examination of the products of combustion of the oxy- 
acetylenic blow-pipe flame showed that oxides of nitrogen 
and ozone were present, but no trace of carbon monoxide. 
—The direct proportionality between the cryoscopic point 
of a mineral water of the bicarbonate class and the com- 
position of this water expressed as anhydrous mono- 
carbonate: Lucien Graux. The half-bound carbonic acid 
is without effect on the freezing point.—Mixed crystals of 
alkaline nitrates: Fréd. Waltlerant.—The alkaline rocks 
in the neighbourhood of Eyisa, Corsica: M. Deprat. 
The yield of urine: Tlenri Lamy and André Mayer. 
The vitelline of the egg: L. Hugouneng. — New researches 
on the oxidations produced by animal tissues in the 
presence of ferrous salts: F. Battelli and Mile. L. Stern. 
Examples of the analogy between the oxidations produced 
by hydrogen peroxide in presence of ferrous sulphate and 
by animal extracts in presence of the same salt. The 
anomalous behaviour of the proteolysis produced by 
papaine: ©. Delezenne, H. Mouton, and E. Pozerski. 
—The whitening of wheaten flour: E. Fleurent. The 
oxides of nitrogen are more favourable than ozone, the 
latter giving an objectionable smell to the flour.—Geology 
of the Peloponnesus: Vh. Négris.—.\n ancient volcanic 
chain to the N.W. of the Tuys chain: Ph. Glangeaud. 
Magnetic observations made at Sfax, Tunis, on the 
occasion of the total eclipse of the sun of August 30, 1905 : 
M. Dehatu. 


January 22.—M. H. Poincaré in the chair.—The boiling 
of osmium, ruthenium, platinum, palladium, iridium, and 
rhedium: Henri Moissan (see p, 325).—The origin of 
the idea of solid solutions: Lecoq de Boisbaudran. A 
claim for priority in the idea of solid solution.—Glyeuronic 
acid in the blood corpuscles: R. Lépine and M. Boutud. 
The authors point out the liability of changes in the glycu- 
ronic acid contents of the blood after it has left the blood- 
vessel, and the precautions necessary to avoid such change. 
—A theorem relating to the second differentials of the 
potential of an attracting volume: A. Korn.—Elliptical 
polarisation produced by mixed liquids: J. Ghaudier. 
Some new magneto-optical properties of colloidal solutions 
of oxide of iron: .\. Cotton and H. Mouton.—The 
kathodic phosphorescence of europium: G. Urbain. 
Certain differences in the spectra observed might be in- 
terpreted as being due to two elements in europium, or 
possibly to purely physical causes independent of the 
elementary complexity. Further experiments will be made 


to elucidate this point.—Misxtures of antimony and 
tellurium, antimony and selenium, and the cryoscopic 
constant of antimony: H. Pélabon.—Methoxytrichloro- 


pentanol 1:5: 4 and a-trichloromethyltetrahydrofurfurane : 
J. L. Hamonet.—Acetylenic amides and nitriles: Ch. 
Moureu and J. Lazennec. .\ general method for pre- 
paring the amide R—C=C—-CONH, and the correspond- 
ing nitriles is given.—Glycidie condensation of the alde- 
hydes with a-chloropropionic exter: Georges Darzens.— 
Vhe acyclic yinyl and 8-chloroethyl] ketones: E. E. Blaise 
and M. Maire.—A crystalline modification stable in two 
intervals of temperature: Fréd. Wallerant.—The influence 
of the colouring matters in a mother liquid on the form 


of the crystals deposited: P. Gaubert. During their 
growth, crystals of phthalic acid can absorb a certain 


quantity of foreign material which exercises an influcnce 
on their form and size. The different faces ure not pene- 
trated by the foreign substance with the same facility. 
The actual amounts of the colouring matters included were 
small, 1 17oth for methylene blue and less for other sub- 


stances.~ The niechanism of the fall of certain terminal 
buds: .\. Tison.—.\ new genus of fungus from British 


East Africa: P. Hariot and N. Patouillard.— The vari- 


_iutions of phosphoric acid and nitrogen in the juices of the 


leaves of certain plants: G, André. Jn an annual plant, a 
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part of the phosphoric acid leaves the leaf and goes 
towards the oyule in the state of a soluble mineral phos- 
phate, whilst another part is displaecd from its state of 
combination with nitrogenous material.—The properties of 
colloids and the dynamic interpretation of cell division : 
Angel Gallardo.—On Leposphilus labrei and on the family 
of the Philichthyd : A. Quider.—The action of extract 
of the interstitial gland of the testicle on the development 
of the skeleton and on the genital organs: P. Bouin and 
P. Ancel.—I:xperimental researches on the proportions of 
chloroform contained in the organism during chloroform 
anasthesia: J. Tissot.—The action of sulphate of 
hordenine on the circulation. L. Camus. With large 
doses there is an increase of the blood pressure accom- 
panied with modifications in the rhythm and amplitude of 
the pulsations; small doses have little effect on the blood 
pressure, but give rise to important changes in the number 
and amplitude of the pulsations.—The reconstitution of an 
ancient Oligocene lake on the north side of the massif 
of Mont Doré: Ph. Glangeaud.—New observations on the 
geology of the Sahara: René Chudeau.—On the form- 


ation of the network of the reticulated Nummulites ; Joan 
Boussac.—The oceanic circulation: MM. Thoulet and 
Chevallier. 


DIARY OF SOCIETIES. 


THURSDAY, Fresrvary 1. 

RovaL Society, at 4.30.—On the Filtration of Crystalloids and Colloids 
tkrough Gelatin, with Special Reference ta the Behaviour of Hamolysins : 
J. A_Craw.—Chemical Action of Bacillus lactis aerogenes (tscherich) 
on Glucose and Mannitol: Production of 2: 3-Butyleneglycol and 
Acetylmethylcarbinol : Dr. A. Hardenand G. S. Walpole. On Voges and 
Proskaner's Reaction for Certain Bacteria: Dr. A. Harden.—-The 
Quantitative Estimation of Small Quantities of Nickel in Organic Sub- 
stances: H. W. Armit and Dr. A. Harden.—The Alcoholic Ferment of 
Yeast Juice: Dr. A, Harden and W. J}. Voung.—On the Function of 
Silica in the Nutrition of Cereals. Part ].: A. D Hall and C.G T. 
Morison.—On the Origin of the Sertoli or Foot Cells of the ‘Testis: 
C. E. Walker and Miss A. L. Embleton.—Studies on Enzyme Action— 
Lipase : Maurice Nicloux.—A Further Communication on the Specificity 
and Action in Vitro of Gastratoxin: Dr C. Bolton. 

Cnemican Society, at 8.30.—Hydroxylamine-a8-disulphonates (Structural 
Isomerides of Hydroxyamino-sul, hates or Hydroxylamine-Bp disul- 
phonates): T. Haga.—Studies in the Camphane Series. Part XX1. 
Benzenediazo-y-Semicarbazino-camphor and its Derivatives: M. O. 
Forsier.—The Relation between Absorption Spectra and Chemical 
Constitution. Part 1. The Chemical Reactivity of the Carbonyl! Group: 
A. W. Stewart and E. C. C. Baly.—(r) The Relation between Absorption 
Spectra and Chemical Constitution. Part If. Tbe Quinones and 
a-Diketunes ; (2) The Relation between Absorption Spectra and Chemical 
Constitution. Part 111. The Nitranilines and the Nitrophenols: E. C. C. 
Baly and A. W. Stewart.—The Action of Light on Benzylidenephenyt- 
hydrazine: F. D. Chattaway.—The Union of Chlorine and Hydrogen: 
D. L Chapman and C. H. Burgess.—Note on the Molecular Weight of 
Adrenaline: G. Barger and] A. J. Ewins.—The Critical Temperature 
and Value of ML/O of Some Carbon Compounds: J. Campbell Brown. 

Rovac InstrruTion, at 5.—The Significance of the Future in tbe ‘I heory 
of Evolution : Benjamin Kidd. 

Civit, ano MECHANICAL EnGtneERS' Society, at 8.—Destructor Bye- 
products: F. L Watson. 

LINNEAN Society, at 8.—The Percy Sladen Trust Expedition to the 
Indian Ocean in H.M.S. Sealark: J. Stanley Gardiner. 

Sociery oF ARTs, at 8.—Howard Lecture: High Speed Electric 
Machinery, with Special Reference to Steam-Turbine Machines: Prof. 
S. P. ‘Ibompson, F.R.S. 


FRIDAY, FEBRUARY 2. 
Royat INstTiTuTION, at 9.—The Electric Production of Nitrates from the 
Atmosphere: Prof. S. P. Thompson, F.R S. 
Geotocists' AssociaTIon, at 7.30.—Annnal General Meeting. Presiden- 
tial Address: The Study of Fossil Fishes: Dr. A Smith Woodward, 


tees 
SATURDAY, Fenruary 3. 
Rovac InsTirution, at 3.—Advances in Microscopy: J. W. Gordon. 


MONDAY, Fesruary 5. 
Rovat InsTiTuTION, at 5.—General Monthly Meeting. 
Scere OF ARTS, at 8.— Modern Warships: Sir Willtam White, K C.B., 
Society orf CHeEmicaL INnoustry, at 8.—The Loss of Nitre in the 
Chamber Process. Part 11.: J. K. H. Inglis. 
Victoria INsTiTITE, at 4 30.—On Biological Changes in Geological Time: 
Prof. J. Logan Lobley. 


TUESDAY, Fesru rv 6. 

Rovat InstTiTuTion, at 5,—Food and Nutrition: Prof. W. Stirling. 

Society oF ARTS, at 4.30.—Imperial Immigration: O. C. Beale. 

ZOOLOGICAL Society, at 8.30.—On Trichorhiza, a New Hydroid Genns: 
E. S. Russell.—Notes on the Histology and Physiology of the Placenta 
in Ungulata; Dr. J. W. Jenkinson.—Description of a New Fly of the 
Family Tabanidz : Miss G. Ricardo.—A List of the Manimals obtained 
by Messrs, R. B Woosnam and R. E. Dent in Bechuanaland: H. 
Schwann. 

Institution oF Civit Encineers, at 8.—Adjourned Discussion : The 
Railway-Ganges of India :3F. R. Upcott. 
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WEDNESDAY, Frsrvary 7. 

Society of Pusiic ANALYSTS, at 8.—President’s Annual Address, 
followed by Ordinary Meeting.— Note on Dutch Cheese: C. H. Cribb.— 
The Assay of Mercury Ores: G. T. Holloway.—The Purification of 
Zinc and Hydrochlortc-Acid: Dr. L. ‘I. Thorne and E. H. Jeffers.—The 
Facing of Rice: C. H. Cribb and P. A. E. Richards. 

Geo.oaicat Society, at 8.—On the Carboniferous Limestone (Avonian) of 
the Mendip Area (Somerset), with Especial Reference to the Palzonto- 
logical Sequence: T. F. Sibley.—The Igneous Rocks Associated with 
the Old Red Sandstone of the Mendips: Prof. S. H. Reynolds. 

Society oF Arts, at 8.—Progress in Electric Lighting : Leon Gaster. 


THURSDAY, Fepsrvary 8. 


Rovark Scciety, at 4.30.—/’robable Papers: On Roche's Ellipsoids and 
on Allied Problems Relating to Satellies: Sir George H. Darwin, 
K.C.B., F.R.S.—On Periodicities in Sun spots: Prof. A. Schuster, 
F.R.S.—Explosions of Coal-Gas and Air: Prof. B. Hopkinson.— Polarisa- 
tion in Secondary Réntgen Radiation: C. G. Barkla.—Constants of 
Explosion of Cordite and of Modified Cordite: Robert Robertson. 

Institution oF ELectricat ENGINEERS, at 8.—Technical Considerations 
m_ Electric Railway Engineering: F. W. Carter (Conclusion of 
Discusston),—Crane Motors and Controllers: C. W. Hill. 

Rovav Institution, at 5.—The Significance of the Future in the Tbeory 
of Evolution: Benjamin Kidd. 


FRIDAY, Fesruaryio. 

Rova Institution, at 9.—Eclipse Problems and Observations: H. F. 
Newall, F.R.S. 

Roval. ASTRONOMICAL Society, at 5.—Anniversary Meeting. 

PHYSICAL Sociery, at 8. —Annual General Meeting. 

Rovalt GEOGRAPHICAL Socirty, at 5 30 (Research Department).—The 
Ruins of Rhodesia and the Probable Date of Outside Intrusions tn East 
Africa: Discussion to be opened by D, Randall Maclver. 

MALACOLOGICAL Society, at 8.—Annnal Meeting.—On Pearl-Oyster 
Culture and Pearl Fishing: T. H. Haynes.—Irish Molluscs and tbeir 
Habitats: R. J. Welch. 

INSTITUTION oF CIvu. ENGINEERS, at 8.—Electric Driving at the Locomo- 
tive Works of the North London Railway: R. H. Mackie. 


SATURDAY, FEeBRuARY 10, 
Rovat INsTiTUTION, at 3.—Advances in Microscopy; J. W. Gordon. 


MONDAY, FEBRUARY 12. 


Rovat Geocraruica Society, at 8.30.—The Geography of the Spanish 
Armada: Rev. W. spotswvod Green. 
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A NEW INTEGRAL CALCULUS. 


Integral Calculus for Beginners. By Alfred Lodge, 
M.A. Pp. xiii+203. (London: George Bell and 
Sons, 1905.) Price 4s. 6d. 


a HIS is a sequel to the author’s ‘ Differential 

If Calculus,’ and is intended for students of 
physics and mechanics who require a good working 
knowledge of integration and its more simple appli- 
cations.”? Such is the claim put forward by Prof. 
Lodge in his preface. We naturally expect a bovk 
in which simple useful applications figure more 
prominently than lengthy theoretical investigations, 
and in this we are not disappointed. Moreover, a 
number of interesting features strike us as being 
particularly good, although a few others are capable 
of improvement. 

The first of the good features is the insertion of 
the integration constant C in the elementary worked- 
out examples on integration. Its omission frequently 
leads a beginner astray. Another feature possessing 
many advantages is that the chapter on rational 
fractions is reduced to a minimum. The process of 
integrating a rational fraction with a denominator 
of high degree is not often required in actual prac- 
tice. Moreover, the graph of such a fraction has 
infinite branches corresponding to the real factors of 
the denominator, so that unless the areas of these 
infinite branches are carefully discussed, by intro- 
ducing the notion of the ‘ principal value”’ of a 
definite integral, the result only enables us to find 
the areas of limited portions of the curves, for which 
approximate methods of quadrature would in many 
cases suffice. On the other hand, the mode of intro- 
ducing the connection between integration and 
summation—a point on which Prof. Lodge rightly 
lays special stress ($§ 2, 43, 48)—will probably be re- 
garded by most readers as not so satisfactory as it 
might be. Thus, to go no further, a relation on 
p. 4 1s stated to be true to the first order which on 
p. 62 is shown to contain an error of the first order. 
This is the greater pity as the investigation of § 48 
would, with the addition of a couple of lines, contain 
all that is necessary for a rigorous graphical proof, 
far shorter than that given in § 2; we hope this 
point will receive attention in future editions. 

In reading the sections dealing with Simpson’s rule 
and its modifications, one is surprised at the conserv- 
atism that prevails in the retention of a formula 
in which odd and even ordinates have unequal weight 
—a conservatism quite independent of the present 
book. When it is recollected that cutting off the 
first and last strips of a curvilinear area reverses the 
weights of the ordinates it will be seen easily that 
the trapezoidal rule, modified by suitable corrections 
for the two ends, may be made to give results quite 
a> accurate as those of Simpson’s rule. 
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Under applications of the calculus, we find areas, 
centres of mass, volumes and surfaces of revolu- 
tion, and moinents of inertia with especial reference 
to plane areas and their centres of pressure. The 
sections on differential equations contain what has 
for some time past been regarded as a standard 
elementary course on the subject, namely, the simpler 
equations of the first order and linear equations with 
constant coefficients. The study of the first integral 
of the equation d*y/dx*=f(y) in connection with its 
kinematic interpretation, and the discussion of small 
oscillations in connection with the equation of 
harmonic motion, are good features. Finally, the 
chapter on the Gamma function has given Prof. 
Lodge an opportunity of saying something he wanted 
to say, and of saying it in his own way instead of 
cutting or drying it down to the requirements of a 
syllabus. It contains an interesting discussion 
of the extension of the conception of a fac- 
torial to negative and fractional arguments. It 
is much to be hoped that this chapter will en- 
courage other writers of text-books to launch out 
into something new and original. This might to 
some extent help to save English mathematical teach- 
ing from sinking down to a uniform dead level of 
mediocrity, reminding one of an open, barren veldt, 
in which all the smaller hills have been levelled down 
by the steam-roller of the examination and the 
syllabus, and all high eminences have crumbled to 
the ground as a result of the starvation salaries paid 
to really competent mathematical teachers. 

G. H. Bryan. 


[Since the above was written 1 have had some corre- 
spondence with Pror. Lodge quite independently of 
the present review. The treatment of the summation 
of infinitesimals contemplated by him in the articles 
criticised above may be stated more clearly somewhat 
as follows :—Let y=/f(x), and let x increase from a 
to b by a series of increments dx. Then if dy denote 
the corresponding increment of y, the sum of the 
increments dy is exactly equal to {(b)—j(a). More- 
over, the ‘‘exact differential’? dy becomes equal to 
the ‘' differential product’? /(x)dx when dx is in- 
finitesimal, and under this condition we may put 
{(6)—jf(a), equal also to the sum of the differential 
products f(x)dx. Also in all practical applications 
Prof. Lodge contends that what we really want 1s 
the sum of the exact differentials dy rather than the 
sum of the corresponding differential products 
f'(x)dx. This contention ] believe to be correct, and 
if Prof. Lodge can re-write the articles once more 
—for he says that he has already repeatedly re-written 
them—and make it more clear that he is not merely 
giving an inaccurate reproduction of Todhunter’s 
rigorous proof, but something quite different, his 
treatment may be made one of the many valuable 
features of his book. The method interests me 
greatly, and appears to be of sufficient general 
interest to justify the present explanatory note.— 
(Ge lak, 16%) 
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SIV MUCIICS, SSID NOS MOURN, 


Die Mneme als erhaltendes Prinsip im Wechsel des 
organischen Geschehens. By Richard Semon. 
Pp. xiv+353. (Leipzig: Wilhelm Engelmann, 
1905.) Price 6s. net. 

ITTLE as it may appear from the title, this work 

is really an inquiry into some of the remoter 
effects of stimulation. Thus, every stimulus applied 
to organic substance—whether that substance be 
nervous, or not nervously differentiated—produces not 
only its appropriate reaction, but also an altered con- 
dition of the substance itself, so that even when the 
immediate effect of the stimulation has subsided, the 
second ‘‘ condition of indifference ” is different from 
the first. The substance may now, for example, 
readily react to stimuli which before were insufficient 
to produce any appreciable effect, or it may respond 
to a stimulus connected only by association with the 
stimulus usually necessary. It pleases this author to 
read and group these facts anew, and to apply to 
them a terminology that will correspond with the 
novelty of the grouping. Hence he calls the enduring 
effect of the stimulus an engramm; the stimulus is 
said to operate engraphically on the substance, or to 
produce an engraphic alteration. Again, when 
stimulus B, differing in quality or quantity from 
stimulus A, still succeeds with the aid of the engranimn 
in producing a reaction appropriate to A, it is said 
to operate ecphorically, or the new state of excitation 
is said to be produced by the ecphory of the en granu, 

Obviously ordinary memory may be brought under 

this wide class of phenomena, and the author might 

have used the term memory to describe these facts} 
but, to avoid misunderstanding, he has chosen the 
term mneme instead. Hence we rcad of such things 
minemic excitation, e.g. in the case mentioned 
above when stimulus B is applied. 
The situation is well summed up on p. S90: 


as 


‘“We recognise the presence of an engramm by the 
circumstance that for the discharge of the appropriate 
reaction the appearance of the original unaltered 
stimulus is no longer necessary, but the appearance 
either of the original stimulus altered quantitatively 
or qualitatively, or of a stimulus which works 
ecphorically on an associated cngramm, or the expira- 
tion of a definite period of time (chronogenous 
ecphory), or finally the appearance of a definite phase 
of development in the continuous series of successive 
generations (phasogenous ecphory).”’ 

Herr Semon on tlese lines proceeds to discuss the 
facts of acclimatisation and instinct, the inheritance 
of acquired characteristics, and the like, and to trans- 
late them into his peculiar language. Thus, when 
according to Mr. Claypole (as reported by Prof. Lloyd 
Morgan) young ostriches hatched in an incubator 
pick up food thrown before them only after someone 
has “ dabbed ’”’ with his finger on the ground in their 
presence, our author's interpretation is that we have 
here the ecphory of an inherited engramm, an 
engramm the appropriate reaction of which is peck- 
ing; the ecphoric stimulus in this case is the return 
of the primary stimulus (pecking on the part of the 
mother hen) altered to some extent qualitatively. 
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The Hmits of space forbid a full account or 
discussion of many interesting questions raised by 
Herr Semon. In the second part of the bool he deals 
with the mutual relations of engramms, their local- 
isation, the mnemic conditions of excitation, and 
mnemic homophony. By mnemic homophony is 
meant “the process by which mnemic excitation and 
fresh original excitation are, so to speak, made to 
coincide, and by which each disagreement between the 
two produces a perceptive reaction.”” The third part 
discusses the reality of mmemic processes in ‘ onto- 
genesis.’ In the fourth the author deals with various 
objections, and claims for Mneme that it is a neces- 
sary preservative principle which protects the trans- 
formations continually produced by the external world. 
He claims, also, that it helps us to an understanding 
of the law of which Haeckel is the unwearying ex- 
ponent, viz. that the individual passes through the 
same stages of development as the whole species to 
which it belongs. 

The author seems a competent reasoner and 
observer. His work is interesting and suggestive, 
and opens a fruitful field for discussion. 


ECONOMY IN THERMAL POWER PEAS 


Commercial Economy in Steam and other Thermal 
Power Plants as Dependent upon Physical 
Efficiency, Capital Charges, and Working Costs. 
By Prof. Robert H. Smith. Pp. xxiv+291; with 
numerous diagrams by H. Malcolm Hodson. 
(London: Constable and Co., Ltd., 1905.) Price 
24Se nets 


HE aim of this work is to deduce sufticiently 
accurate laws for determining the most 
efficient power plant when all-round economy is 
taken into account. For this purpose it is necessary 
to determine a standard of economy, and this is fully 
discussed in the opening chapter, where a coefficient 
is defined depending upon the value of the product 
directly and on the cost and time inversely. The 
application of this standard to measure the efficiency 
of production is applied to some examples, and the 
results of the analyses are considered in detail. After 
a discussion of the properties of steam, the efficiencies 
of engines and boilers, and questions of a kindred 
nature, the author proceeds to deal with the interest- 
ing question of the cost of various forms of thermal 
power plant. 

The data for this chapter have been drawn from 
various sources, principally from makers’ catalogues, 
and are exhibited in graphical form for heat engines 
by plotting capital or annual costs as ordinates 
against final cylinder volumes or bralke horse-power 
as abscissee. In this way very interesting relations 
are established, which can generally be approximately 


represented by straight-line laws with — sufficient 
accuracy to form a fair estimate of cost. Thus for 


Crossley gas engines up to 500 horse-power with 
Dowson gas producers, the capital cost, including the 
building, is given as 300+108T, where T is the 
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brake horse-power, while for a corresponding plant 
using Diesel oil engines the formula is 300+10T. 
The annual costs for a year of 2700 working hours 
for these are stated as 200+3.7T and 110+2.9T 
respectively. 

Steam engines are treated in like manner; thus in 
the case of a high-speed tandem compound engine 
the price is found to be represented by 
__ 30,000 , 

240+S 
where S is the final volume of the steam in cubic 
inches swept out by the low-pressure piston per stroke. 
Formule are developed for boilers in terms of E, the 
evaporative power in pounds of water per hour, and 
the pressure, p, in pounds per square inch; thus the 
price of Lancashire boilers in pounds sterling is ex- 
pressed by 110+ (0.016+0.0003P)E. 

The information brought together in this section 
has evidently involved much labour, and it should 
prove extremely useful. The remaining half of the 
book is devoted to questions involving a considerable 
acquaintance with thermodynamics, in which the 
author introduces several new terms, such as ‘' trans- 
power” (p. 155), to signify the time rate of trans- 
mission of energy, ‘‘dynothermic coefficient ’’ (p. 
229), defined as the ‘‘ ratio of resilience to heat trans- 
mission creating it.”” 

Great stress is laid on the irreversible character of 
practical heat-engine cycles, and the author’s views 
may be judged by his remarks on p. 178, where he 
says :— 
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““The conditions of life require rapid work, so that 
the sooner we give up worshipping reversibility as a 
fetish worthy to be aspired after and approximated 
to, the better will we succeed in engineering.”’ 


The dependence of maximum economy upon size, 
indicator diagram, initial and back pressure, working 
speed, and furnace temperature are all dealt with in 
detail, and combinations of the best values for effect- 
ing economy are considered by graphical methods. 

The complex nature of the problems attacked make 
this part of the bool decidedly hard reading, and the 
difficulty is much increased by the author’s notation. 
The bools is well illustrated by diagrams drawn by 
Mr. H. M. Hodson. le, G. Ce 


MATERIA MEDICA. 


A Text-book of Materia Medica for Students of 
Medicine. By C,. R. Marshall, M.D. Pp. xi+635. 
(London: J. and .\. Churchill, 1905.) Price 10s. 6d. 
net 

TS compilation of a satisfactory text-book of 

materia medica is a somewhat difficult task, 
since the author should, at least in an ideal text-book, 
be equally conversant with the chemistry of drugs, 
the botany of those which are of vegetable origin 
and the therapeutics of all. Dr. Marshall has been 
singularly successful in preserving in this bool an 
even balance between these various divisions into 
which the subject naturally falls. 
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The arrangement adopted, which differs some- 
what from those commonly employed in text-books or 
materia medica, is to be commended. The first por- 
tion deals with the inorganic substances used in 
medicine, then a chapter is devoted to the synthetic 
products which have of recent years assumed so im- 
portant a position as remedial agents, including anti- 
pyrine, phenacetin, sulphonal, &c., and finally about 
300 pages are occupied with the description of drugs 
of vegetable or animal origin. The method of group- 
ing these drugs is roughly that of the nature of the 
‘active principles ’’ they contain, so that the subject 
appears as a fairly coherent whole instead of as a 
set of isolated groups of facts, which is the case when 
the method of treatment adopted is that of the 
botanical relationships of the plants from which the 
drugs are obtained. The descriptions given of the 
various drugs of vegetable origin are clear, and 
though concise are sufficient for purposes of recog- 
nition, especially when used in conjunction with the 
carefully executed illustrations, which are one of the 
best features of the book. 

In spite of the care which has evidently been taken, 
both in the actual compilation and in the “ proof ” 
reading, there are a few inaccuracies and doubtful 
statements still existent in the text to which reference 
may be made. It is not quite accurate to say that 
‘‘no authentic case of antagonistically-acting alkaloids 
occurring in the same plant is at present known ”’ 
(p. 6), since aconitine and aconine, which are stated 
(p- 330) both to occur in the root of Aconitum 
Napellus, have been shown to possess opposed physio- 
logical activities. Podophyllin is not, as suggested 
(p. 8), a ‘‘ neutral principle,” which, when used in the 
ordinary sense, means a single definite substance, but 
is a mixture of resins. The reference to the ‘ theo- 
retically possible number of terpenes ’’ (p. 11) is mis- 
leading, since the number cannot be computed with 
our present knowledge of these bodies. Gums are 
not, as stated (p. 15), carbohydrates, and this state- 
ment does not harmonise with that given later (p. 16), 
that arabin, the chief constituent of gum arabic, is 
a mixture of salts of organic acids. Potassium 
hydroxide *‘ can be handled with safety ’ (p. 111) is, 
to say the least, not a wise saying to place before 
students. Milk sugar (lactose) is wrongly described 
(p. 233) as not fermentable. 

On general grounds exception may be taken to 
such a loose and carelessly worded statement as ‘‘ on 
the differences in solubility of alkaloids is based the 
principle of standardisation’ (i.e. of drugs and 
galenical preparations of these), and to such a sen- 
tence as ‘‘hyoscine and scopolamine have a some- 
what different constitution to atropine and hyos- 
cyamine, ” 

Such blemishes as are referred to in the preceding 
paragraphs do not, of course, seriously detract from 
the excellence of the book taken as a whole, and it 
may be recommended to students as a safe guide to 
modern materia medica, at least in so far as this 
has received official recognition by the British 
Medical Council. I, Ske dale 
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OUR BOOK SHELF. 


Die neuere Entwickelung der Kristallographie. By 
Dr. H. Baumhauer. Pp. vilit+184; 46 plates. 
(Brunswick: Vieweg and Son, 1905.) Price 4 
marks. 


TuHoucGu this sketch of the more recent developments 
of our knowledge of crystals will be of service to 
the crystallographic student, it is primarily intended 
for those physicists and chemists who require to make 
use of crystallographic methods in their own re- 
searches; detailed explanations of technical expressions 
and crystallographic ideas are therefore given. 

The work is divided into six chapters. The first 
treats of the definition of a crystal, the law of zones, 
the law of rationality of indices, and the methods of 
crystallographic projection; an account is given of 
various fluid and viscous bodies which must now, ac- 
cording to the researches of Lehmann, Schenck, and 
others, be included in the same group with solid 
crystals. The second chapter shows that crystals may 
be distributed into thirty-two classes capable of refer- 
ence to six systems, each class differing from the others 
in the elements of its symmetry. The third chapter ex- 
plains the various methods by which the class of sym- 
metry to which a crystal belongs may be ascertained, 
and thus treats of the determination of facial distribu- 
tion by means of one-circle, two-circle, or three-circle 
goniometers, and the investigation of the physical or 
chemical properties, more especially optical anomalics, 
circular polarisation, pyroelectric behaviour, and the 
etch-figures developed on crystal faces as a result of sol- 
vent or chemical action; the last mentioned is a branch 
of crystal research to which Dr. Baumhauer has him- 
self given much attention. The fourth chapter gives 
a discussion of the regular growths met with in 
crystals, and in this connection a detailed account is 
given of mimetic growths such as are observed in 
the case of the felspars. In the fifth chapter is a 
description of the development of crystal faces; an 
account is given of Goldschmidt’s ‘‘Jaw of compli- 
cation’? and of nodal points. The sixth and last 
chapter deals with isomorphism, morphotropy, topical 
axes, polymorphs, and the relations between the chemi- 
cal formula and the crystal system of a substance. 
The observations of Prof. Miers relative to the vicinal 
faces of alum crystals, and the researches of Dr. Tutton 
on the relation between the chemical composition and 
the morphological and physical properties of a sub- 
stance are specially mentioned. Prof. Baumhauer’s 
long experience as a teacher has enabled him to give 
an account which is at once well up to date and of a 
readable character. 


La Théorie moderne des Phénoménes physiques. 
Radio-activité, Ions, Electrons. By Prof. Augusto 
Righi, Pp. iv+125. (Paris: L’Eclairage Elec- 


trique, 1906.) 

Tuis is a translation from the Italian. The book is 
a good semi-popular account of recent physical de- 
velopments, and is likely to be useful to those desirous 
of gaining a first acquaintance with them. Even 
original investigators will here and there glean useful 
hints or ideas. 

Prof. Righi, we are interested to note, prefers the 
use of an electroscope of almost microscopic dimen- 
sions for detecting minute radio-active effects. A 
systematic inquiry into the best dimensions for these 
instruments is very desirable, and might be advan- 
tageously made either from a mathematical or from 
an experimental standpoint. 

In one or two cases Prof. Righi quotes investi- 
gations of which the soundness may perhaps be 
doubted—for instance, the alleged occurrence of 
radiations from phosphorescent zinc sulphide capable 
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of penetrating opaque bodies, and the determination 
ol the velocity of Rontgen rays made by M. Blondlot. 
This last experiment depended on the action of the 
Réntgen tube on a minute electric spark. This 
action was afterwards attributed by M. Blondlot to 
the 2-rays, and the objective existence of the n-rays 
is now generally discredited. 

We have seen an English translation of Prof. 
Righi’s book. The French translation is not, there- 
fore, of special interest to English readers. 

ee il Si 


Modern Lightning Conductors. By Killingworth 
Hedges. Pp. viii+119. (London: Crosby Lock- 
wood and Son, 1905.) Price 6s. 6d. net. 

THE subject of lightning protection is one of consider- 
able importance to architects, and a book in which the 
existing information thereon is conveniently collated 
is therefore to be welcomed. Mr. Killingworth 
Hedges’s long association with this very special branch 
of electrical engineering enables him to write with 
authority. The book may be regarded as a very 
useful work of reference on the subject, as it contains 
a summary of the recommendations of the lightning 
research committee of 1905, together with numerous 
extracts from the observers’ reports on buildings which 
had been struck by lightning, which served as the 
basis on which the committee drew up its sugges- 
tions. These extracts are copiously illustrated and 
the faults in the details of the protection in each case 
are clearly pointed ont. The book is enlivened by the 
last chapter, which gives several instances of peculiar 
results of lightning strokes. 


LEGER NS. TO TEETER @ ie 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTURE. 
No notice is taken of anonymous communications.] 


The Inventor of the Nicol Prism. 


Can any of your readers supply me with the dates of 
birth and death of William Nicol, the inventor of the 
Nicol prism? There is a tablet to his memory in the 
Wariston Cemetery, in Edinburgh, bearing an inscription 
drawn up by the late Prof. Tait. Strange as it may seem, 
though his fame is world-wide in optics, he is not even 
mentioned in the ‘‘ Dictionary of National Biography,” 
nor do I know of any memoir of him elsewhere. 

Sitvanus P. Tuompson. 

Technical College, Finsbury, London, E.C., February 6. 


Result of War affected by Soldier's Stature. 


Tue Japanese had an unquestionable advantage in the 
recent war as being smaller than the Russians; they were 
smaller targets for fire-arms. I wish to point out that 
it is possible to express this advantage quantitatively on 
the assumption, justifiable in modern war, that bullets 
are, on the average, uniformly distributed over the target 
presented by a man’s body, also that a man presents a 
target proportional in area to the square of his height. 
The Anthropological Institute has kindly given me figures 
for the purpose; the average height of 2500 Japanese, 
1260 of them being soldiers, was 1555 millimetres as com- 
pared with an average of 1642 millimetres for the average 
of 177,948 European Russian conscripts. The average 
Russian height thus exceeds that of the Japanese by about 
3:47 per cent. The squares of the two average heights, 
representing, as I have said, the average targets offered 
by each to an enemy, differ therefore approximately by 
7 per cent., so that the Russian fire was relatively in- 
effective to that extent. Jonn H. Twice. 

The Hydro, Ben Rhydding, Yorkshire, February 1. 
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Scintilfations produced by the Electronic ‘‘8-Rays” 

emitted by Radium. 

As the 6 particles emitted by the radio-active elements 
are analogous to the @ particles, inasmuch that they may 
be considered as parts of the disintegrated atom, and not 
in any sense true rays, f have been conducting some experi- 
ments with the view of ascertaining if, in any circum- 
stances, their action upon fluorescent screens caused re- 
cognisable scintillations. It will be obvious that if the 
radium used be placed too near the screen, the effects of 
the combined 6 and y rays will produce a fluorescence 
sulficiently vivid to mask any scintillations due to the 
individual electrons which comipose the 8 stream. In order 
to diffuse this action and allow the 8 particles to separate 
to such a degree that the flashes produced shall not over- 
lap, recourse may be had to three methods :— 

(1) Increasing the distance between the radium and the 
screen. 

(2) Making the stream pass through material offering 
resistance to its passage. 

(3) Reducing the quantity of radium used and “‘ diluting ”’ 
the action by mixing it with non-active substances. 

| have tried these methods separately, and in each case 
have obtained results which were fairly satisfactory con- 
sidering the difficulties attending this class of observation. 

fn these circumstances the screen, when viewed with a 
lens having a focus of about half an inch, was seen to be 
fluorescing with a faint glow, which was, without doubt, 
of an unsteady and flickering character. 

The phenomena involved are delicate and difficult to 
observe, requiring the best possible conditions. It is very 
important that the eyes are thoroughly rested before the 
observation is made, but the fact that the glow is flicker- 
ing and strongly suggestive of scintillations is, in my 
opinion, beyond dispute. After trying various combinations 
of the above methods, I have obtained results sufficiently 
decided to justify the statement that the screen was lit 
up by scintillations properly so called. A screen of zinc 
sulphide, so very excellent for viewing the scintillations 
produced by the a@ particles, does not give satisfactory 
results for the B stream. 

Willemite and barium-platino-cyanide are both fairly 
good, the latter being rather the better of the two. f have 
obtained the best results with an ordinary X-ray screen. 
Having enclosed about 15 or 20 milligrams of radium- 
barium-bromide (1 per cent.) in a small glass tube, 1 placed 
over it a sheet of mica. Over this was placed a sheet of 
cardboard, and above this again, at a distance of about 
half an inch, was the screen. When the lens was focused 
on the screen, a dim fluorescence, due to the y rays, was 
seen as a sort of background, on which were visible faint 
nebulous scintillations coming and going in a manner very 
similar to the scintillations produced by the a particles on 
a zine sulphide screen. (On AW IRs 

February 2. 


The Effect of Food on the Colour of Moths, 

IN a very interesting paper published in the Journal of 
Economic Biology (1905, No. 1), Mr. W. E. Collinge 
describes and figures a remarkable series of specimens of 
the magpie moth (Abraxas grossulariata, Linn.), obtained 
as the result of raising the larvae on lettuce, the ordinary 
food being currant. The specimens all differed from the 
type in the direction of great loss of markings, the most 
extreme one representing the aberration known as dohrni 
or dceleta. The same sort of effect has been produced on 
the tiger moth by G. Koch, as a result of feeding the 
larvee on lettuce; and a good account of various experi- 
ments of the same kind is given by Dr. Vernon on 
pp. 288-9 of his work on “ Variations in Animals and 
Plants ’’ (1903). 

The effect produced in the cases cited may be regarded 
as a sort of compulsory mutation, though we do not know 
whether it could in any case be inherited in such a manner 
that it would remain constant under different conditions. 
If the normal maculation, which has existed for count- 
less generations, can be transformed in a single one by a 
new food-plant, it is not likely that the alternate type 
can be any better fixed.t The species must be regarded 


1 In this connection, cf ‘'The Principles of Heredity,” by G. Archdall 
Reid, 2nd edition, Appendix A, pp. 355-356. 
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as potentially dimorphic, indeed, polymorphic, for other 
quite different aberrations occur. There arises, however, 


an interesting possibility. Mr. Collinge found that the 
insects were raised with difficulty on lettuce, and he 


doubted whether it would be possible to raise three suc- 
cessive generations exclusively on that plant. Suppose, 
however, that among many which fed on lettuce (or any 
unwonted food) a few were able to survive, and con- 
sequently a lettuce-feeding race became firmly established. 
Such a race would show the same marked differences from 
the type which appeared in the first generation, and it is 
not unlikely that at length it would be as difficult to get 
its members to live on currant as it originally was to get 
the currant-feeders to survive on lettuce. We should then 
have a lettuce-feeding form, very easily distinguished from 
the currant-feeding one, and nobody would hesitate to call 
it a distinct species. If it absolutely refused to feed on 
currant, the peculiar markings would be as fixed as in 
any species known.’ 

These suggestions appear to have the more force from 
the fact that some of the fettucc-fed examples strongly 
recall Abraxas sylvata, which feeds on elm, and is 
universally considered distinct. This A. sylvata and its 
allies form a group of closely allied races in the Palzearctic 
and Oriental regions, and it would be extremely interesting 
to ascertain whether these several forms have different 
food-plants, and whether by changed conditions they can 
be derived from one another. Many years ago | had 
occasion to tabulate these forms, using the material in the 
collection of the British Museum, and in the hope that 
the matter may be taken up by some eastern entomologist 
1 give here the brief table | made :— 


A.—Markings strongly developed. 
(a) Expanse about 34 mm.; Europe, Siberia, &c. .. . 
sylvata, Scopoli. 

(a) Markings stronger than type or darker; brown 
anal blotch more reduced; Japan, &c... 
sylvata var. intensa, Warren. 

(b) Larger; nearly always more than 40 mm. expanse. 

(a) Markings strong and dark. China and Japan 
. . . miranda, Butler. 

(8) Markings paler. India... leopardina, Kollar. 

(c) Still larger; expanse more than 50 mm.; markings 
rather pale. 


(a) Markings more suffused. N. China... 
plumbeata, Warren. 
(8) Markings less suffused. Silhet . . . illuminata, 


Warren. 


B.—Markings much reduced, but the brown blotches 


remaining well developed. 


(a) Expanse more than 40 mm.; markings rather more 


developed than in pantaria. India... patctno- 
tata, Warren. 
(b) Expanse more than 35 mm.; Europe... pan- 


taria, Gn. 
(c) Expanse about 30 mm.; markings still more re- 
duced. Europe . . . seasonal form calaria, Gn. 
Since the physiological adaptation to the new food-plant 
is not really connected with the change of colour or 
maculation, it may frequently take place without any 
externally visible signs, or such signs may only arise 
after a long period. In this way we get ‘ physiological 
species,’’ which are no doubt more numerous than is 
generally supposed. T. D. A. CocKkERELL. 
University of Colorado, Boulder, Colorado, U.S.A., 
January 18. 


A Correction, 


fn the review of Prof. Fr. Czapek’s ‘‘ Biochemie der 
Pflanzen ’’ (NaTuRE, vol. Ixxiii. p. 192) I mentioned that 
1 missed a certain paper by Schjerning. The author’s 
name should have been Weis. 

f also overlooked the reference to a paper by Cornevin. 

An index of authors’ names would enhance the utility of 
the book. F. Escomse. 

1 Pictet, quoted hy G. A. Reid, reported that after several generations on 
a new food-plant. certain butterflies which had at first been modified reverted 
to the original type. Of course, the case I have imagined is one in which 


this does not take place, but experiment is needed to test the possibilities 
indicated. 
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A IVUE, JESSIE: ISULS IONE” 


‘y- HE author of this curious book tells us that it is 

an attempt to present a sketch of the evolution 
of the earth on the nebular hypothesis, to note also 
subsequent sea and land movements, and successive 
appearances of life as revealed by the geological 
strata. The geological record of past life remains 
very imperfect; still, many additions, notably from 
strata in Egypt and North .\merica, have becn made 
in recent years, and studied in the light of the doctrine 
of evolution its revelations have become more intel- 
ligible. 

Why the author should imagine that to describe in 
rhyme the history of our planet and its inhabitants, 
from the earliest times to the present day, would 
render the subject simpler and more attractive to the 
general reader it is hard to imagine; but still, pre- 
cedents are not wanting in such works as Dr. Dar- 
win’s ‘t Temple of Nature,’’ Pope's ** Iliad,"’ Henry's 
“Latin Grammar,’? and a poctic history of Eng- 
land, to justify the author's conten- 
tion that it is an appropriate form 
in which to present a cosmical and 
palewozoological work to the public. 

We fully agree with him that the 
theme is deserving of a much 
higher form of treatment, and that 
some day a great poetic genius may 
take it in hand. We cannot help 
fecling, however, that prose would 
have best befitted the aim of the 
present work. The anihor has had 
both an academic and geological 
training, and knows, from the study 
of text-books, nmuuscums, and exten- 
sive travel, a great deal about the 
subject on which he rhymes, and he 
has had the advice and assistance 
of a great number of learned scien- 
tific men whose names are duly re- 
corded in prose in the preface. But 
the feature which renders this work 
of special interest is its fine series 
of illustrations, fourteen being 
executed in colour-processes by 
E. Bucknall, L. Speed, C. Whym- 
per, and others, and seventy-seven 
by tint process reproduction. These 
give animation and attractiveness to 
the work, and will doubtless induce 
many purchasers by the beauty or the weirdness of 
the subjects pourtrayed. 

Commencing with the astronamical aspect of the 
earth, there is a very fine plate of *‘ the great Nebula 
of Orion ’’ (from the Yerkes Observatory, Wisconsin, 
Seal, altel Gi “Re Sioneall Nelo tim (Canes 
venatici,’’ from the Lick Observatory, California. 

There is a charming Cambrian marine scene with 
crinoids, star-fish, trilobites, and medusa, drawn by 
Alice B. Woodward, and an equally attractive Silurian 
(submarine) view by the same artist. No fewer than 
thirty plates have been executed by J. Smit, who illus- 
trated two little books by the Rev. H. N. Hutchinson 
called ** Extinct Monsters ’’ and ‘* Creatures of Other 
Days."’ But having become accustomed to the life- 
like restorations of Mr. Chas. R. Knight, made under 
the dircetion of Prof. H. F. Osborn, of the .\Wmerican 


1 ‘Nebula to Man." By Henry R. Knipe. With Hlustrations by 
Ernest Bucknall, John Charlton, Joseph Smit, Lancelot Speed Charles 
Whymper, Edward A. Wilson and Alice B. Woodward, Pp xvi+e252; 
with 16 coloured page illustrations and 57 tinted page illustrations. {London ; 

M. Dent and Co) Price ats. ret. 
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Museum of Natural History, New York, we feel that 
Mr. Smit’s extinct animals are tamer and somewhat 
lacking in that high artistic merit which Mr. Knight’s 
drawings possess. The coloured plates by Ik. Buck- 
nall, L. Speed, and Charles Whymper are of a dif- 
ferent order. EE. Bucknall’s cayve-men carving on 
bones by firelight (p. 200), the ‘* Neolithic Farmstead ” 
(p. 214), the landscape in the Carbonifcrous period 
(p. 35), or his excellent conception of Sivatherium, a 
huge horned Pliocene giraffe, with a dappled hide like 
its long-necked modern descendant are most admir- 
able. Laneelot Speed's primitive man and woman, 
although a clean shaven and washed, and intellectual 
looking couple, make a very good frontispiece. His 
Devonian, Triassic, and Eocene landscapes are also 
excellent and original. ‘There is much merit and 
ability displayed in Chas. Whymper’s Jurassic land- 
cape with pterodactyls and a gavial hunting the 
duck-billed Ornithorhynchus, but we do not remember 
this monotreme occurring in any Jurassic rocks. The 
ather novelties afforded by the book illustrations are 
from the facile pencil of Alice Woodward, as the 


Jurassic period (p. 62), with its ammonites and crus- 


taceans; the restoration of Diplodocus carnegiet 
(p. 72); the Cretaceous sea-beasts (p. 83); Polacanthus, 
a reptile from the Isle of Wight reconstructed by Dr. 
Francis Baron Nopesa (p. 88); restorations of various 
ancestral forms of elephants lately unearthed in Egypt; 
Mevritherium (p. 114); Paleeomastodon (p. 114); and 
Tetrabelodon (p. 125}; most remarkable of all those 
lately come from the land of the Sphinx is the Arsinoi- 
therium (p. 120), a weird-looking herbivor, with quad- 
ricorn defences on its frontal bones and a full denti- 
tion of 44 teeth in its jaws not, however, in the ances- 
tral line of elephants, nor perhaps of any living 
group, but sui generis. This, and the ancestral forms 
of elephants, are about to be published by the Trustees 
of the British Museum, as a monograph on the fossil 
mammialia, &c., from the Fayim, Egypt, prepared by 
Dr, ©. Waekndrens: 

The only other extremcly novel restoration is that of 
the huge marsupial, Diprotodon (p. 172), the remains 
of which have been found in such profusion in the 
interior of South .\ustralia by Dr. Stirling. The pic- 
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ture of Pliocene horses by J. Charlton should also be 
noticed as a very spirited and excellent composition 


(p. 167). 


Fic. 2.—Arsinoitberium (probably from & to 9 feet in length). 
Eocene of Egypt. 


Museum, Cairo. Reduced from ‘‘ Nebula to Man.” 


The following is Mr. Knipe’s dedication of his 

work :— 
To NATURE. 
How fair, O Nature, are thy looks 
In these thy matron days: i 
And with what light a heart thou seem’st 
To tread thy thorny ways. : 
Man sees thee joying in thy life, 
So full, so fresh, so free, { 
As if thy toil in ages past i 
Had nothing been to thee. 
And well may he beneath thy spell, 
Forget thy inner life, 
The waste and suffering in thy breast, 
And never ceasing strife. 
Or if so be he needs must think 
Of all the tumult there, 
He knows at least one end it has,— 
To make thee grow more fair. 

It is not so much a matter of serious importance 
whether one reads patiently the carefully executed 
text in verse or turns with a disdainful smile from 
such lines as :— 

“The whale-like Zeuglodonts that off these coasts, 

In Eocene times pursued the finny hosts, 

Are seen no more: but forms in tooth allied, 

Though skulled more as the Dolphin, swim the tide.” 
co * * oe * * 

Suffice it to sav that the book, as a whole, is admir- 
ably illustrated and must have cost the author a very 
large sum to produce. The pictures alone form an 
excellent guinea’s worth, and will prove a real joy to 
the younger generation as well as to some of the elder, 
and there is no single picture in the book which has 
not been drawn expressly for the present work. 


SOME MAMMALIAN TYPES. 
M R. RENSHAW, whose pleasant essays on 
African mammnials are fresh in our memories, 
has in his new volume talen a wider field, and 
selected his types from the fauna of the whole world. 


Tes More Natura] History Essays.” By Graham Renshaw, M.B, F.Z.S. 
Pp. 243; illustrated. (London and Manchester: Sherratt and Hughes 
1905) Price 6s. net. 
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: From remains found in the Upper 
Preserved in the British Museum (Natural History) and in the Survey 


They are still confined to mammalian forms, and this 
being the case it would perhaps have been possible 
to give these volumes a more original title than that 


adopted by Waterton for his 
famous essays published in the 
first half of the last century. But 
Mr. Renshaw's essays are de- 
cidedly original in the treatment 
of the subject. They deal not 
merely with the natural history 


of animals, but also with the his- 
tory of our knowledge of them. 
Thus the history of the .A\ddax 
antelope, inhabiting the great 
desert, is traced from the time of 
the ancient Egyptians and of Phny 
to its modern re-discovery early in 
the last century; and that of the 
extinct northern sea-cow in con- 
nection with the adventures of the 


searchers after the North-west 
Passage. 
Never before, indeed, has the 


history of mammalian forms been 
more attractively presented to the 


public. The history of the dis- 
covery of some of these grand 
forms of life is often a true 


- romance of natural history, which, 
appealing strongly to the author, 
is graphically re-told by him; and 
his enthusiasm enables him to 

carry the reader with him to see in his mind’s eye 

the country inhabited by the heasts he describes, and 
to feel some of the keen delight experienced by the 


' hunter-naturalist when some such beautiful trophy as 


the sable antelope rewarded him for all his toil. He 


excels in describing the natural scenery—the setting— 


of the subjects of his essays; and writing of the 
Malay tapir, of ‘* antediluvian appearance,”’ conjures 
up a most realistic mental picture of the home of the 
Paleotheres, their ancient representatives, when in 
far-off days they roamed over swamps covering the 
present site of Paris. 

The misconceptions which hang about the vampire 
bat in the popular mind are here cleared away, and 
the statement that it is difficult to stop the bleeding 
set up by it suggests a search of the salivary glands 
for any ferment that might hinder the coagulation 


From ‘' More Natural History Essays.” 


Fic. 1.—The Clouded Tiger. 


of blood, and some interesting remarks thereon. 
Although it was discovered by Columbus, few people 
perhaps realise that a seal inhabits the warm waters 
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of the Caribbean Sea. The account of the Jamaican 
seal is all the more interesting because it seems likely 
to become extinct, possibly partly because it is one of 
those animals which, to preconceived ideas at all 
events, seem out of place. But in this connection we 
are reminded that there is also a Mediterranean seal, 
and that the leopard is actually as European as the 
brown bear. Another extinct animal which we are 
glad to have an account of is the Antarctic wolf of 
the Falkland Islands, finally exterminated by the 
sheep-farmers in self-defence; its possible introduction 
to the Falklands is discussed, and the question 
whether it was really distinct or merely a modified 
form. 

These extracts will serve as a fair sample of the 
score of essays in the new volume. In the case of 
rare or extinct forms there is an indication of the 
known specimens now or formerly in collections. The 
value of photographs from life of rare, and especially 
of ‘threatened,’ species is emphasised by the 
author, who illustrates his essays with eighteen photo- 
graphic plates. Even in the London “ Zoo ”’ it is not 
always easy to photograph an animal. The clouded 
tiger was under observation for five years before a 
satisfactory picture (which we are enabled to repro- 
duce) could be obtained. (Oe Ae BN 


MINERS’ WORM? 

HE dreadful disease known as ankylostomiasis, 
‘tunnel disease,’? ‘‘ cachexia of miners,’’ or 
‘* miners’? worm,” is definitely known to be caused by 
the nematode worm Ankylosioma duodenale. The 
alarming spread of the disease in the mines of 
Hungary, France, Germany, and Belgium, and its 
recent introduction into some of the mines of this 
country, have necessitated a thorough investigation 
of the anatomy, development, and life-history of the 
worm. Already some 750 papers treating of the 
disease have been published, but only a few of these 
deal with the parasite itself, and still fewer with the 

details of its anatomical structure. 

The splendid work before us now gives in full 
detail the gross and minute structure of the adult 
worm, but a second part is yet to come from the 
pen of the same distinguished parasitologist in which 
the development and life-history will be described. 
If the second part is as full of detail and as well 
illustrated as the first, the monograph will be the 
most complete account of any single species of animal 
that the world possesses, 

The Ankylostoma was first discovered by Dubini 
in 1838 in the intestine of a peasant woman who died 
in the hospital at Milan, but it was not until some 
years later that he associated the worm with disease 
and published an account of it. Soon after Dubini’s 
discovery the worm was found in Egypt by Pruner 
and by Bilharz. Dr. Looss considers carefully the 
suggestion that has been made that the worm Heltu 
mentioned in the Ebers papyrus of ca 1550 B.C. was 
Ankylostoma, and that the disease was known to the 
ancient Egyptians, but he comes to the conclusion 
that there is not sufficient evidence to support this 
suggestion. 

The discovery of Ankylostoma in Brazil by 
Wucherer, and in other warm and tropical places, led 
to the belief that ankylostomiasis was peculiar to such 
climates, but the epidemic of ‘‘ tunnel disease *’ 
among the workers in the St. Gothard Tunnel, and 
the recognition by Perroncito of its identity with 

1 The Anatomy of Agchylostoma duedenale, Dub.” By A, Looss. 


Records of the Egyptian Government School of Medicine, Vol. iii. (Cairo: 
National Printing Department 1905.) 
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ankylostomiasis, was the first indication of the serious 
part this worm was to play in the medical history 
of the present day. 

Dr. Looss devotes some pages to a full discussion 
of the systematic position of the species and of the 
generic characters of this and the other genera of the 
family Agchylostominze. 1 must confess to some dis- 
appointment that, influenced by the writings of Stiles, 
of Washington, the author has come to the con- 
clusion that the genus must be written Agchylostoma. 

“1 freely confess,’’ he writes, ‘‘that 1 find the 
term Agchylostoma abominable,”’ and throughout the 
monograph he uses the spelling Ankylostoma in 
roman letters and Agchylostoma in italics. It is 
extremely inconvenient, in any case, to restore an 
ancient and ‘‘ abominable ’”’ spelling of a generic 
name, and it is to be especially deplored in a mono- 
graph of such value and importance as this one; but 
no rules of nomenclature can justify the course 
adopted of spelling a generic name in two distinct 
ways on almost every page. 

The text consists of 140 pages of elaborate details 
of microscopic anatomy and histology, and the illus- 
trations consist of ten plates of very beautiful draw- 
ings by the author, lithographed by Werner and 
Winter, of Frankfort. 

The monograph was originally written in German, 
but has been translated with very great skill into 
English by Mrs. H. M. Bernard. 

SypNnEY J. Hickson. 


THE ROYAL COLLEGE OF SCIENCE. 


N R. HALDANE and the other members of the 

departmental committee who for the last two 
years have been considering the important questions 
referred to them have earned the nation’s gratitude. 
If the scheme they propose be carried out (and there 
is reason to believe that it will be, and at once) a 
great step forward will have been made towards pro- 
viding that complete higher education the absence of 
which has made us the laughing stock of those 
countries the Ministers of which are more intelligent 
than our own. As the reporters are careful to show in 
their general review, many of our scientific industries 
are an easy prey in international competition as it is 
carried on to-day. 

We give below extracts from the recommendations 
made in the final report, just issued, which will 
sufficiently indicate the proposals of the committee ; 
many paragraphs have been omitted which deal with 
details. 

The unification of the teaching which already exists 
or is already provided for at South Kensington, and 
the additional buildings, teaching and research sug- 
gested, will certainly provide an institution admir- 
ably designed to meet modern needs. But we are 
grateful to the reporters for more than this; they tell 
us with no uncertain sound that technical education 
must crown, and not replace, a general education, 
so the resources of the Royal College in the future 
will not be frittered away in trying to teach those who 
have not learned how to think and in turning out in- 
complete men. <A sufficiency of professors is also 
postulated, so we may hope that researches as well 
as teaching will be intensified, both for professors and 
students. 

Messrs. Wernher, Beit and Co. are happy endowers ; 
it is not often that such munificence as theirs, which 
set the inquiry going, leads to such a rapid and satis- 
factory result. Their 100,000]. is now supplemented, 
roughly, by the interest of a million from the 
State, of another from the County Council, perhaps 
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almost another from the City Guilds, while the State 
and the Royal Commissioners for the Exhibition of 
1851 provide between them some four or five acres of 
land to build on gratis! 

Some paragraphs of the recommendations refer to 
a question which is academic in more senses than 
one—whether the new Royal College of Science shall 
be under the government of the University. Our own 
view is that the question should be left to settle itself. 
There certainly at present must be a special governing 
body to start it, and the one suggested seems ail that 
can be desired. There certainly also at some future 
time must be a very close connection with the Uni- 
versity; it is too early to define that time. 


Extracts from Conclusions and Recominendations. 


The conclusions at which we have arrived are :— 

(1) That the position of this country makes further pro- 
vision for advanced technological education essential. 

(2) That the students, by whose advanced technological 
education the nation would profit, are not actually obtain- 
ing it to the extent which is desirable, and that this is 
due to :— 

(a) The Jack of facilities for instruction in certain 
important subjects. 

(b) The absence of such coordination among existing 
institutions of technological education as would permit 
the concentration of the more advanced courses in a 
limited number of institutions. 

(c) An ‘insufficient appreciation, especially on the part 
of employers, of the value of such education. 

(3) That the opportunities for research in our techno- 
logical institutions are inadequate to the industrial needs 
of the Empire, owing not to any want of ability on the 
part of the professors, but to the fact that much of their 
time is frequently absorbed in the giving of comparatively 
elementary instruction in pure and applied science. 

(4) That in any institution in which the highest techno- 
logical education is given, the equipment should be adequate 
for the purpose, and the staff should include, at the head 
of the several specialised branches of the work, men of the 
first rank in their profession. 

From this point of view the recommendations which we 
have the honour to submit in reply to our terms of refer- 
ence may be summed up as follows :— 

That the present combination of conditions at South 
Kensington points to the desirability of so utilising the 
resources there available, and of making additions to these, 
as to form on that site an institution of the highest stand- 
ing, an institution which, with the staff, equipment, and 
students that it will command, would go far towards 
remedying the above mentioned defects. 

in a preliminary report we inquired whether the Board 
of Education were in a position to inform us (rt) that, if 
it were found possible to establish a scheme such as we had 
sketched in outline, they would be willing to allow the 
Royal College of Science (including the Royal School of 
Mines) to be brought into it under a common government 
and administration; and (2) that the existing Government 
contribution to the support of these institutions would be 
continued under the new conditions on the scale already 
made necessary by the provision of the new laboratories 
of the Royal College of Science. 

The Board have replied to the first of these questions 
in the affirmative, and, in reply to the second, the 
Government have intimated that they will be prepared 
to bring the Royal College of Science and Royal School 
of Mines, including the new laboratories, into a scheme 
framed on lines approved by the Board of Education, in 
accordance with this report, and to make a grant of 
20,0001, per annum in respect of the cost of staff and of 
the laboratory expenses, with provision in addition for 
certain other minor expenses. 

The favourable disposition of the Government has greatly 
strengthened our position, and enabled us to obtain the 
support and cooperation which we consider necessary to 
ensure the success of the scheme described generally in 
our preliminary report. 

The gift of a capital sum in excess of the minimum 
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referred to (100,0001.) in the preliminary report has been 
secured. 

The commissioners of the 1851 Exhibition are prepared, 
if satished with the scope and constitution of the new 
institution, to place at the disposal of its governing body 
the unoccupied portion of their estate at South Kensington. 

The council of the City and Guilds of London Institute 
have indicated their willingness to bring the Central 
Technical College into a scheme to be framed to their 
satisfaction on the general lines we are able to recommend 
in this report. 

The London County Council, on July 27, 1903, received 
a report from its General Purposes Committee upon the 
proposal contained in the letter which Lord Rosebery had 
a short time previously addressed to the chairman of the 
Council, and resolved to place on record its opinion that, 
subject to certain conditions being fulfilled (about which 
we may say we do not anticipate any difficulty), the 
Council would be well advised, when the time came, to con- 
tribute a sum not exceeding 20,0001. per annum towards 
the maintenance of the institution. 

In our opinion a sufficient maintenance fund is assured, 
at any rate, to justify a commencement, if not to carry 
out the scheme we have in view as fully as we hope may 
be possible hereafter. 

The main object is the establishment, at South Kensing- 
ton, of an institution or group of associated colleges, of 
science and technology, where the highest specialised in- 
struction should be given, and where the fullest equipment 
for the most advanced training and research should be 
provided, in various branches of science, especially in its 
application to industry, for which no sufficient provision 
already exists elsewhere. The number of the departments 
will be limited by the resources available, and at first a 
selection will have to be made among them. The scale 
on which the departments are established should be capable 
of gradual expansion with the increase in the number of 
students, fitted by preliminary education, to take advantage 
of the teaching and training contemplated. 

The scheme should, in the first instance, and subject to 
necessary adjustments, include the work of the Royal 
College of Science, the Royal School of Mines, the Central 
Technical College, and departments to be established on 
the additional site at South Kensington. 

Such being the scope of the new institution, it is neces- 
sary that we should make recommendations with regard 
to the composition and functions of its governing body. 
Of the relation of the new institution to the University 
of London, it is necessary to premise that we are agreed 
that it is desirable that the new institution should be 
established immediately, and that its organisation should 
proceed without delay, and there is substantial agreement 
among us that for this purpose a governing body of the 
character sketched in a subsequent paragraph should be 
at once appointed with power to take immediate action. 
We wish, however, to put in the forefront of our recom- 
mendations under this head a proviso that they should 
not be regarded as in any way intended to prejudice the 
future settlement of the question of the relation between 
the new institution and the University. This is a question 
on which divergent views are held. 

We do not consider that the establishment of the new 
institution should be delayed pending a decision between 
these two views, or that the general lines of its organisa- 
tion (except, possibly, as respects the governing body) 
should be regarded as other than permanent. 

Subject to the proviso we have already made, we re- 
commend that a governing body should be established con- 
sisting of forty members appointed as follows :— 

Six by the Crown. 

Four by the Board of Education. 

Five each by the University of London, the London 
County Council, and the council of the City and Guilds of 
London Institute. 

Four by the teaching staff of the new institution. 

Two by the commissioners of the Exhibition of 1851. 

One each by the Royal Society, the Institution of Civil 
Engineers, the Instifution of Mechanical Engineers, the 
Institution of Electrical Engineers, the Iron and Steel 
Institute, the Institution of Naval Architects, the Society 
of Chemical Industry, the Federated Institution of Mining 
Engineers, and the Institution of Mining and Metallurgy. 
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For the purposes of the new institution the governing 
body should have the entire disposal of the accommodation 
provided by the Roval College of Science, including the 
buildings in course of construction at South Kensington, 
the Central Technical College, and all buildings which 
may be erected on the additianal site at South Kensington. 

The site and huildings of the Royal College of Science, 
including the buildings in cnurse of construction, should 
either remain the property of His Majesty's Government 
or be transferred to the governing body of the new institu- 
tion, as His Majesty’s Government may determine. 

The site and buildings of the Central Technical College 
should, if and so long as they desire it, remain the 
property of the City and Guilds of London Institute, who 
should provide for their maintenance and repair. 

The governing body should be incorporated, and subject 
to such special provisions as may be made by their instru- 
ment of incorporation they should receive and expend fees 
and other funds which may be assigned to the purposes 
of the new institution, they should appoint the professors 
and the other members of the staff, they should determine 
the departments and subjects of instruction, they should 
control the arrangement of the courses of instruction, and 
the award of diplomas, and they should make provision 
for the protection of students now in the constituent in- 
stitutions and of the existing diplomas. Further, in each 
of the departments of the new institution the governing 
body should appoint a board, not necessarily consisting 
of members of their own body, and including members of 
the teaching statf and persons with practical experience of 
industrial requirements, to give expert advice with regard 
to such particulars connected with that department as the 
governing body may refer to them. 

We recommend that it be an instruction to the govern- 
ing body to enter into negotiations with the University of 
London, with King’s College, and pending its actual in- 
corporation, with University College, with regard to the 
coordination of the engineering work of these colleges with 
that of the new institution. We recommend that instruc- 
tion in the higher branches of technology should, as far 
as possible, be concentrated at South Kensington. In the 
establishment of new departments we do not think it will 
be possible at present to go much beyond the varions 
branches of engineering, with mining’ and metallurgy, 
though we hope provision may be made later for other 
subjects. We think the principal technical and engineering 
societies should be consulted as to the departments most 
requiring development and expansion, and as to the number 
of students for whom it is desirable to make provision in 
each department. In view of the character of the subjects 
which will, it may be expected, predominate on the South 
Kensington site, it must, we think, before long become a 
question whether the biological department of the Royal 
College of Science shall be retained there. As soon as this 
question becomes ripe for settlement, the provision to be 
made for that department will be a matter for negotiation. 
_ We think that it may be found possible, even in the 
immediate future, to make arrangements for the establish- 
ment of departments dealing adequately with the greater 
number of special sections of applied science named, Thus 
it would seem that certain of these departments might be 
accommodated in the buildings of existing London institu- 
tions, while, for others, special accommodation would fall 
to be provided at once in the first additions to the buildings 
already available on the South Kensington site. For 
example, in view of the character and standard of the work 
now carried out by the Central Technical College, we think 
prominence should be given in the new institution to certain 
specialised developments of mechanical and_ electrical 
engineering. 

We have already reported that we think a fully equipped 
central school of mines should be maintained, providing a 
full course of instruction in mining and metallurgy, 
especially in the mining and metallurgy of metals pro- 
duced in India and the Colonies, but not found in work- 
able quantities in the United Kingdom. 

It should be horne in mind that the traditions and 
prestige of the Royal School of Mines and the associate- 
ship of that school are valuable assets, and we think care 


should be taken to preserve those traditions and that 
diploma. 
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In our opinion, accommodation should be provided in 
this department for roo to 120 fully qualified students, 
i.e. fifty or sixty entries in each of the two vears con- 
templated, so that forty to fifty students might he expected 
to pass out each year after successfully completing the 
course. 

Vacation work under the guidance of school authorities, 
in districts where practical work is conducted, is a great 
and valuable feature of American and Canadian schools 
of mines. We think it would be advantageous for students 
of the Royal School of Mines to have one short period of 
practical mine surveying and of mining work generally, in 
a metalliferous mine, and another similar period of ex- 
perience of the work of a coul mine. 

No student should be admitted to any specialised 
technical department who has not received, either in the 
new institution itself or elsewhere, an udequate training 
of a technical and scientific character such us should be 
cammon to every branch of engineering. He should have 
spent two years on a course of instruction in science, such 
as he could obtain in a well organised college or technical 
institution, after having reached the standard of general 
education usually marked by university mutriculation. An 
examination test should be imposed on all candidates for 
admission 1o the higher departments, except in the case 
of students who show, by some recognised qualification, 
that they have received the necessary preliminary training, 
and when there are more candidates for admission to a 
particular department than can be received, the best should 
be selected on a competitive basis. 

The preliminary training to be given in the new institu- 
tion should be of the kind which has just been referred to. 
It should consist of a course of two years’ instruction in 
science, technology, and engineering, of such a character 
as the governing body consider the most suitable prepar- 
ation for the specialised courses, and it should be, in the 
main, common to all students proceeding to advanced in- 
struction in any department. We have already indicated 
our opinion that students who have not attained a certain 
standard of general education are not fitted to obtain the 
fullest advantage from the specialised instruction of the 
higher departments. We therefore think that evidence of 
this should be required before admission to the preliminary 
department. 


INO TREES. 

Sir A\LExANDER B. W. Kennxepy, F.R.S., has been elected 
a member of the Athenwum Club under the provisions of 
the rule which empowers the unnual election by the com- 
mittee of three persons *‘ of distinguished eminence 
science, literature, the arts, or for public 


in 
services.” 

Progr. ALprecut Penck, of Vienna, has 
fessorship uf geography in the University 
by the death of Prof. von Richthofen. 


accepted the pro- 
of Berlin, vacant 


Tite Nichols medal of the American Chemical Society 
for the year 1905 has been awarded to Prof. Marston Taylor 
Bogert, of Columbia University, for his researches on the 
quinazolines. 


Science announces that Dr. C. 1. Walentt has resigned 
the secretaryship of the hoard of the Curnegie Institution 
at Washington, and is succeeded by Mr. Cleveland H. 
Dodge. 


A MEMORIAL tablet has been unveiled on the house, in 
Eisenach, in which the late director of Zeiss’s works, Prof. 
Abbe, was born. 


ARRANGEMENTS have been minde to hold a hygiene ex- 
hibition in Dresden in the year 1909 under the directorship 
of Dr. Lingner. 


From Tiibingen the death is announced, on January 25, 
of Prof. W. Mayer, the director of the university pharma- 
cological museum, and a member of the pharmaceutical 
examinations commission. 
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We learn from Science that, in accordance with the re- 
commendations of Prof. John B. Smith, a Bill has been 
introduced into the New Jersey Legislature appropriating 
14,0001, a year for five years for the extermination of 
mosquitoes. 


A REUTER message [rom Naples states that Vesuvius is 
still active. The lava has reached three places on the 
Vesuvian railway line, covering about 100 yards of the line 
at each point. The lava threatens the line at a fourth 
point, as well as the station of the funicular railway, which 
is no longer working. 


Tne Friday evening discourse at the Royal Institution 
on February 16 will be delivered by Mr. W. C. D. 
Whetham on ‘The Passage of Electricity through 
Liquids,’ and on February 23 by Prof. J. O. Arnold on 
the “‘ Internal Architecture of Metals.” 


A GREAT mass of rock having a weight estimated at 
70,000 tons at the lowest, and placed by some at half a 
million tons, fell at Cheddar Cliffs on Sunday night. The 
fall took place on the face of the cliff, and the disaster 
is attributed 1» quarrying operations. 


Tue Electrician states that the forty-fourth Congrés de 
Sociétés savantes will be opened at the Sorbonne on Tues- 
day, April 17. The congress will continue until Friday, 
April 20, and on the following day it will be concluded by 
a meeting in the great amphitheatre of the Sorbonne, pre- 
sided over by the Minister of Public Instruction and the 
Fine Arts. 


Dr. Lewis GoucH has been appointed to assist Dr. 
Gunning in the management of the museum at Pretoria. 
The department for which he will be responsible will be 
that containing the fishes, the amphibia, and reptiles— 
groups of animals which were especially under his charge 
when he was an assistant in the museum at Strasburg. 
Recently Dr. Gough has been working at Plymouth on the 
plankton of the British Channel in connection with the 
British Marine Biological Association. 


A SECTION of the Swedish Government is again anxious 
to impose an export duty on outgoing Swedish iron ores. 
A suggested duty of 20 Gre per ton is desired, whilst the 
revenue accruing therefrom is to be applied to furthering 
the cause of the Swedish iron industry. 


On January 30 Mr. W. H. Cope, librarian to the Uni- 
versity of Birmingham, was presented with an oak clock 
and a cheque by Prof. J. H. Poynting, F.R.S., on behalf 
of a number of present and past members of Mason College 
and of the University, on the twenty-fifth anniversary of 
Mr. Cope’s appointment as librarian. 


Tue friends and pupils of the late Prof. A. Hilger, pro- 
fessor of pharmacy in the University of Munich, have 
decided to perpetuate his memory in the university town 
of Erlangen, the seat of his activity for many years. It 
is proposed to erect a handsome monument to the deceased 
man of science in the palace garden in front of Hilger’s 
former laboratory. Communications and contributions are 
to be addressed to Dr. Spith, chief inspector of the Royal 
Analytical Institute, Erlangen. 


Tue twenty-fifth anniversary of the foundation of the 
Berlin Agricultural High School was celebrated on 
January 25; among those present were a number of 
relatives of the late Albrecht von Thaers, who is regarded 
as the reformer of agricultural teaching and of the science 
of practical agriculture in Germany. The rector of the 
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school, Prof. Orth, chose as the title of his address 


‘* Agriculture up to the Time of Thaers.”’ 


WE learn from the Times that Sir Robert L. Patterson, 
who died at his residence near Belfast on January 29, was 
the second son of the late Mr. Robert Patterson, F.R.5. 
He was a member of the British Ornithologists’ Union, 
and recognised as a high authority on Irish birds. For 
very many years he was associated with the Belfast Natural 
History and Philosophical Society, of which he was twice 
president for terms of two years each, in 1881 and 1804. 
He also took an active interest in the Ulster Fisheries 
Biology Association, of which he was a life member and 
a vice-president. He was a Fellow of the Linnean Society 
of London. 


WE regret to record the death, in his forty-seventh year, 
of Mr. C. J. Cornish on January 30. Educated at Charter- 
house and Hertford College, Oxford (of which he was a 
Fellow), Mr. Cornish at the conclusion of his college career 
was appointed an assistant master at St. Paul’s School, 
a position he held until his death. He was the author of 
a number of articles in the Spectator, as well as of several 
books, bearing more or less closely on the popular side of 
natural history, and his innate love of nature, coupled 
with an agreeable style, made all his works a success. 
Among his best known books may be mentioned “‘ Life at 
the Zoo” (1895), “‘ Nights with an Old Gunner ”’ (1897), 
and ‘‘ The Naturalist on the Thames.’’? In addition to 
these, he was editor of the ‘‘ Living Animals of the 
World,’ published in parts by Messrs. Hutchinson, and 
was commissioned to write the ‘‘ Life of Sir William 
Flower” by the relatives of that distinguished zoologist. 


Ix Natal, where a local committee has been formed to 
cooperate with the Imperial Cancer Research Fund (says 
the British Medical Journal), the question of the occur- 
rence of malignant disease among such coloured races as 
inhabit the colony, and also among the lower animals, 
birds, fish, and reptiles, is being actively investigated. So 
far as is possible, the assistance of all practitioners of 
human and veterinary medicine has been secured, and 
endeavour has likewise been made to enlist the sympathies 
of naturalists and sportsmen. All specimens of suspected 
cancerous disease are being examined at the Government 
Laboratory, Pietermaritzburg, free of charge. The 
honorary secretary of the committee is Dr. W. Watkins- 
Pitchford. 


Sig James Cricnton-Browne presided over the twenty- 
third annual dinner of the Sanitary Inspectors’ Association 
on February 3. Sir W. Broadbent gave the toast of 
‘Science and Art,’’? and testified to the zeal with which 
sanitary inspectors discharged their duties in the battle 
against disease. The president, in proposing the toast 
of the ‘‘ Sanitary Inspectors’ Association,’’ referred to the 
recent suggestions of Sir F. Treves that disease is bene- 
ficent, and passed on to consider the important work 
carried out by sanitary inspectors. The ravages of tuber- 
culosis were particularly referred to as an example of the 
striking effects of sanitary reform. Sixty-seven years ago 
pulmonary consumption was annually killing 68,o00 persons 
in England and Wales, or 3800 per million living. Since 
then there has been a gradual diminution in this death- 
rate, until now the number of deaths is 40,000 per annum, 
or a death-rate of 1200 per million. {t has been estimated 
that by 1930 the disease may be almost unknown. It 
is necessary to have compulsory notification, universal 
disinfection of houses in which cases of consumption have 
occurred, and isolation and sanatorium treatment on a 
large scale. 
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Tue inaugural meeting of the Mining and Geological 
Institute of India was held at Assansol on January 16. A 
brief account of the origin and objects of the institute was 
given by Mr. W. H. Pickering, chief inspector of mines, 
to whom, with Mr. T. H. Holland, F.R.S., director of 
the Geological Survey, the institute owes its inception. 
The object of the new society is the promotion of the study 
of all branches of mining methods and of mineral occur- 
rences in India, with a view to disseminate information 
obtained for facilitating the economic development of the 
mineral industries of the country. Mr. Holland was elected 
president, and in his presidential address, we learn from 
the Pioneer Mail, he pointed out the true relations between 
the science of geology and the art of mining. He dwelt 
upon the advancement made in recent years in scientific 
mining, particularly emphasising the need of cooperation 
in publishing the results of practical and scientific investi- 
gations. On the following day the meeting was closed by 
a banquet, when Sir Andrew Fraser expressed the hope 
that the institute would succeed in bringing the officers of 
the geological department, inspectors of mines, and also 
ex officio honorary members, into touch with the practical 
men belonging to the mining community. 


Durine his Administratorship of Dominica and of the 
Leeward Islands, Mr. Hesketh Bell has been very actively 
engaged in an inquiry which has served to show that the 
West India islands are not so frequently visited by 
disastrous hurricanes as has been generally believed, and 
that the Press reports of the occurrences are almost in- 
variably greatly exaggerated. Tropical hurricanes are 
annual phenomena in the south-western portion of the 
Atlantic, but it is only when the centre of one passes over 
or close to an island that much damage is done on land. 
Mr. Bell has found that between 1800 and 1875 the British 
islands in the Leeward group were visited by only seven 
hurricanes. As the popular error on this subject, and the 
highly coloured accounts of the disasters, militated 
seriously against agricultural enterprise in the islands— 
having proved powerful factors against the investment of 
capital, and rendering it difficult for landowners to raise 
loans, save on very onerous terms—Mr. Bell has submitted 
the whole of the facts to a leading London firm of in- 
surance brokers, and the result has been the completion 
of a scheme of hurricane and volcanic eruption insurance 
for the West Indies, the rates quoted being 30s. per cent. 
on buildings, cultivations, and crops of all kinds, except 
bananas (the ratio of risk in this case not being yet 
ascertained), and 10s. extra per cent. for risks against 
volcanoes. The huts and small tenements of the very 
poor are not included in the scheme. These fragile struc- 
tures, naturally, are the first to go down before the storm, 
but they are easily re-erected. Properly worked and sup- 
ported, the scheme should result in a decided reduction jn 
the loss from hurricanes, and the islands generally should 


benefit from the greater confidence and sense of security 
of investors. 


Mr. L. M. Lampe has sent us a copy of a paper on 
new species of tortoises, referable to the living genus 
Testudo and the extinct Biiena, from the Oligocene of the 
Cypress Hills, Assiniboia. The original paper is published 
in the Ottawa Naturalist for January. 


THE two articles forming the contents of the third part 
of vol. Ixxx. of the Zeitschrift fur wissenschaftliche 
Zoologie are of a nature which appeals to the specialist, 
and are too technical even 1o be summarised in our columns. 
In the one Mr. D. Tretjakoff treats of the front half of 
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the eye of the frog and its development, while in the 
second Messrs. Otto and Ténniges discuss the develop- 
ment of the pond-snail commonly known as Paltudina 
vivipera, 


We have received an advance copy of the report of the 
Yorkshire Naturalists’ Union for 1905, in which the 
appointment of Mr. W. E. Clarke, of the Edinburgh 
Museum, as president for the current year is announced. 
ihe union is in a flourishing condition, and carrying on 
its work with the usual vigour. Ornithologists will be 
pleased to learn that arrangements have been made for 
the publication, in two volumes, of a work on the birds 
of Yorkshire, at the price of one guinea to subscribers. 


In a pamphlet issued by the Government Press at 
Calcutta, Mr. E. P. Stebbing describes certain bark-boring 
beetles which are inflicting much damage on the pine- 
forests of the Zhob district of Baluchistan. Chief among 
these is a species of the genus Polygraphus, which is 
described as new under the name of P. trenchi. Large 
numbers of dead and dying pines are to be seen in the 
forests, and it is considered probable that they are on 
the increase. 


THe mode in which Jungless (and gill-less) salamanders 
breathe forms the subject of investigations undertaken by 
Miss Seelye on Desmognathus fuscus, the results of these 
being published in a recent issue (vol. xxxii., No. 9) of 
the Proceedings of the Boston Society of Natural History. 
From this it appears that respiration is effected by means 
of the combined action of the mucous membrane of the 
pharynx and cesophagus, regulated by breathing miovements 
of the nose and mouth, and of the skin. 


A copy of the ‘* Naturalists’ Directory ’’ for 1906-7 has 
been received. While its usefulness cannot be denied, this 
little work stands in sore need of editing. To mention only 
a few instances, we find the names of the late Lieut.- 
General MacMahon, Dr. W. T. Blanford, and Mr. H. B. 
Medlicott figuring in the list of geologists (Dr. Blanford 
also in the zoological list), while the Duke of Bedford is 
referred to merely as an ‘‘ F.L.S.,” instead of as president 
of the Zoological Society. Expert assistance should be 
engaged before another edition is issued. 


Tue habits and distribution of the ‘‘ false scorpions,’’ 
Pseudoscorpionidz, and more especially those of the species 
Chelanops oblongus, are discussed by Dr. Berger in 
vol. vi. of the Ohio Naturalist, the paper being reprinted 
as a Bulletin of the Ohio University. A figure and de- 
scription of the curious ‘‘ moulting-nests ’’ of Chelanops 
are given. These, it seems, are not constructed by the 
female parent for her entire brood, but are made singly 
by each immature individual when the time for changing 
its coat arrives. 


DevELOPMENY and embryology from the evolutionary 
standpoint form the key-note of the contents of the first 
number of Biologisches Centralblatt for the current year, 
Mr. F. Dah! contributing a paper on the physiological 
importance of breeding-selection in its widest sense, as 
exemplified by spiders of the family Lycosidw, while Mr. 
R. Kossmann emphasises the importance of favourable 
variations in influencing breeds and species, and Mr. 
Henriksen, in the first part of a dissertation on develop- 
ment from the functional point of view, urges that every- 
thing in nature tends towards a state of equilibrium 
peculiar to itself. In the last named article the author 
states he will ‘‘ endeavour to show that the theory of the 
structure of germ-plasm [proposed] by Weismann is un- 
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necessary, and when worked out in details is quite absurd, 
and that we have no right to claim that the egg is some 
kind of a microcosm of the ontogeny and a short re- 
capitulation of the phylogeny of the organism into which 
it develops.’ 


In the course of a paper on phosphorescent marine 
animals, published in the January number of the Zoologist, 
Prof. McIntosh states that there are four distinct modes 
in which the light is produced. First, there may be special 
cells which secrete, in certain circumstances, phosphor- 
escent mucus. Secondly, special cells may be phos- 
phorescent without the emanation of any visible secretion. 
Thirdly, light may be emitted without any differentiation 
of tissue under nervous action. Fourthly, the phosphor- 
escence may be due to light-emitting bacteria. One of 
the most striking features connected with phosphorescence 
is the simplicity of the mechanism by which it is pro- 
duced and the entire absence of heat. ‘‘ Thus,’’ writes 
the author, ‘‘ the light of a firefly, or a Pholas, has no 
sensible heat, whereas a temperature approaching 2000° F. 
would be necessary to make it by the usual processes, 
except the Geissler tube. So impressed were Prof. 
Langley and Mr. Very with this feature that they contrast 
it with the enormous waste in all industrial methods of 
producing light. . . . The authors, in view of this remark- 
able light without heat of the animals just considered, are 
of opinion that there is yet hope of obtaining an enormously 
greater result than we do now in the production of light.’ 


BuLtetins Nos. 31, 32, and 33 (May and June, 1905) of 
the Bureau of Government Laboratories, Manila, have 
reached us. Bulletin No. 31 contains notes on a case of 
hzematochyluria with observations on the embryo nema- 
tode, Filarta nocturna, by Drs. Wherry and McDill, and 
a research on the indol and cholera-red reactions by Dr. 
Wherry. Bulletin No. 32 deals with amoebic dysentery 
and amoebiasis, three articles being contributed by Drs. 
Strong, Thomas, and Woolley and Musgrave. Bulletin 
No. 33, by Dr. Herzog, records further observations on 
fibrinous thrombosis in the renal vessels in bubonic plague. 
The bulletins are well printed and well illustrated, and 
contain contributions of importance to medical science. 


THE Bulletin of the Johns Hopkins Hospital for January 
(xvii., No. 178) is an excellent number. Dr. Harvey 
Cushing contributes an interesting and well illustrated 
article on Dr. Garth, the ‘‘ Kit-Kat’’ poet. Garth was 
the single medical member of the famous Wit-Kat Club, 
and besides being distinguished in his profession and de- 
livering the Gulstonian lectures and Harveian oration at 
the Royal College of Physicians, London, published many 
poems, the most important of which is ‘‘ The Dispensary.” 
Born in 1661, he died in 1718, and is buried at Harrow. 
Other articles are the relationship of the State to the 
tuberculosis question, by Dr. John Foster; a method of 
estimating the opsonic content of the blood, by Drs. Simon 


and Lamar; tropical splenomegaly, by Drs. Musgrave, 
Wherry, and Woolley; reports of societies, reviews, 
notes, &c. 


Tue Bulletin of the Department of Agriculture, Jamaica, 
for December, 1905, contains articles on rubber cultivation 
relating the progress made in Ceylon and south India, also 
a caution to planters with reference to the appearance of 
a cocoa disease caused by the fungus Phytophthora 
OMNLVOTA, 


From the review of the teak timber trade in Burma, con- 
tributed by Mr. T. A. Hauxwell to the Indian Forester 
(November, 
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imports from Burma into Europe have diminished about 
so per cent., and prices have risen from 111. to 15. per 
ton; imports to India, where the standard of requirement 
is lower, show only a small decrease. The timber is ex- 
tracted either by Government agency or by private lessees, 
the advantages in the latter case being that all marketable 
produce is extracted, and that the lessees have to share 
the risks, in connection with which the cost of elephants 
is a serious item. 


In the British West Indies, Jamaica easily leads the 
way in the cultivation of tobacco, but Trinidad also re- 
ceived an award at the recent Colonial and Indian Ex- 
hibition, and it is probable that good results may be 
obtained in certain parts of the other islands. A useful 
handbooks to the cultivation and curing of tobacco has 
been issued by the Imperial Department of Agriculture as 
No. 38 of the pamphlet series. Mr. T. J. Harris gives 
a detailed and practical account of cultivation in the open 
and of curing the leaf, based on his former experience at 
the Hope Gardens, Jamaica, and Mr. W. N. Cunningham, 
who succeeded him, writes on tobacco-growing under 
shade. 


Our knowledge of the manner in which plants can 
receive external stimuli has been greatly extended by recent 
work, notably by the researches of Prof. Haberlandt. It 
is interesting to find that Prof. Schwendener has recorded 
his views on the subject in Naturwissenschaftliche Wochen- 
schrift (January 2). In connection with the statolith theory 
of geotropism, a neat experiment is adduced as proof that 
can easily be put to the test. Ordinarily, if the root of a 
seedling is placed horizontal, curvature will ensue only 
after a definite lapse of time; assuming that starch grains 
take some time to react, it may be possible to reduce the 
interval by shaking or tapping the root. Fiat experi- 
mentum. The article also discusses the focusing action 
of certain epidermal cells of the leaf, and the mechanical 
feelers in the shape of hairs or papilla that are possessed 
by insectivorous plants, the stamens of Berberis, and of 
the Cynarez. 


In the Proceedings of the American Academy of Arts 
and Sciences for December, 1905, Mr. A. L. Rotch gives 
an account of the first observations with registration 
balloons in America. Although the successful experiments 
at Blue Hill led to the extensive use of kites for meteor- 
ological observations in other countries, unmanned balloons 
were not employed in America until 1904, when the author 
was enabled to make a series of four ascents at St. Louis 
in September of that year; at the maximum height, 
102 miles, a temperature of —62%5 F. was recorded. 
Another series of ten ascents was made in the latter part 
of November and the first part of December, mostly after 
sunset, to avoid possible effects of insolation. Two of these 
balloons travelled with a mean velocity of more than a 
hundred miles an hour. An extreme height of nearly 10 
miles was attained, with a temperature of —72°4 F.; and 
a reading of —76°2 was once recorded somewhat below 
7 miles. In order to continue these observations during 
the winter, Mr. Rotch made a further series of nine ascents 
during the latter part of January, 1905. On January 25 
the extraordinarily low temperature of —111° F. was 
registered at the height of about 9 miles, during the pre- 
¥alence of a high barometric pressure at the ground. A 
complete publication of the results will be made in the 
Annals of the Astronomical Observatory of Harvard 


1905), it is seen that in the last fifteen years | College. 
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AN interesting pamphlet on the climate of St. Moritz 
has been published by Dr. A. Nolda, resident physician, 
with the collaboration of Mr. C. Bihrer, director of the 
meteorological station at Montreux. The object of the 
paper is to show the claim of St. Moritz to be: considered 
as a desirable health resort, and the meteorological 
statistics in support of this view are taken from those 
published by the Swiss Meteorological Institute in 1890-1 
and 1900-4 inclusive; they are therefore entirely trust- 
worthy. The village of St. Moritz is in the valley of the 
Upper Engadine, and the meteorological station has an 
elevation of 6040 feet. The characteristic features claimed 
for the station are:—a dry air, clear sky, high solar 
radiation, low humidity and rainfall, and almost complete 
immunity from summer and winter fogs; these advantages 
seem to be fully borne out by the official meteorological 
reports. The mean monthly temperatures are :—January, 
19°7 F.; July, 53°8; the mean monthly extremes are :— 
January, —2°5, 39°-7; July, 30°09, 72°7; the absolute 
extremes :—January, —15°1, July, 76°-8. The mean 
annual humidity is 67 per cent.; on some days the atmo- 
spheric moisture falls to a point unknown in the lowlands 
of temperate latitudes; in 1900-4 instances are recorded 
of 10 per cent. to 16 per cent. The mean annual rainfall 
is 35:2 inches; rain and snow fal! on an average on 128 
days, and if we deduct the days when less than 0.04 inch 
fell, only roy really rainy days remain. Compared with 
other places this is a very small number. 


A cory of the University of Colorado Siudies (vol. iii., 
No. 1), has reached us, containing brief historical, literary, 
psychological, and sociological articles by members of 
the university staff, a paper on extinct glaciers of Colorado 
by Mr. Henderson, and contributions to the natural history 
of the Rocky Mountains by Prof. T. D. A. Cockerell, in 
which several new insects and plants are described. 


We have received reprints, from the Bulletin of the 
Museum of Comparative Zoology at Harvard (Geological 
Series, vol. viii, Nos. 1 and 2), of two papers by Prof. 
W. M. Davis. One, on the Wasatch, Canyon, and House 
Ranges, Utah, is a continuation of a paper on the moun- 
tain ranges of the Great Basin. The other deals with the 
glaciation of the Sawatch Range, Colorado. 


Tue Engineering and Mining Journal of New York for 
January © contains carefully estimated statistics, compiled 
by prominent authorities, of production of the more 
important ores, minerals, and metals in the United States 
during 1905. The productions of iron, copper, lead, zinc, 
gold, and silver have all increased over 1904, and the out- 
puts have been the highest recorded. 


Tue introduction of reinforced cement marks a new 
epoch in the history of building, and an interesting account 
of some of the results achieved is given in the Journal of 
the Franklin Institute of Philadelphia for January. One 
of the most remarkable applications is the use of reinforced 
cement for the construction of dams. This method of 
building a permanent masonry dam at a comparatively low 
cost has already rendered financially practicable the utilisa- 
tion of many water-power sites which otherwise would 
have been neglected. 


In the Bulletin de la Soctété d’Encouragement of 
December 31, 1905, Dr. L. (suillet gives the results of 
a careful study of the nickel-vanadium steels. He pre 
pared at the Imphy Stee] Works nickel-steel alloys con- 
taining o-2 per cent. and o-S per cent. of carbon, and of 


each series he selected a pearlitic a martensitic 
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steel, and a y-iron steel, to which he added vanadium in 
proportions varying from o-.2 per cent. to 7 per cent. The 
effect of the addition of vanadium is to increase the elastic 
limit, very considerably in the case of the pearlitic steels. 
In other cases the increase is insignificant. 


We have received from Mr. C. F. J/ Galloway a useful 
paper contributed by him to the Proceedings of the South 
Wales Institute of Engineers (vol. xxiv., No. 6). It de- 
scribes an application of the Brandt carriage and hydraulic 
column, successfully employed with hydraulic rock drills in 
the Simp!lon Tunnel, at a colliery in South Wales in con- 
junction with compressed-air rock drills. It proved one 
of the simplest and best forms of carriage for rock drills 
hitherto used. Full details of the work done and of the 
cost of the whole equipment are given. 


In the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (vol. xlix., part iii.) there is an 
interesting paper hy Mr. R. M. Neilson on the evolution 
and prospects of the elastic fluid turbine. Steam is not 
the only possible elastic fluid for a turbine; and the much 
greater ranges of temperature with the same range of 
pressure obtainable by the employment of other fluids 
instead of, or in conjunction with, steam deserve serious 
consideration. Much time has been spent on matters re- 
lating to clastic fluid turbines, and a large proportion of it 
has been devoted to inventions intended to be of a re- 
volutionary nature with little knowledge of what had 
already been tried by others. The historical! sketch of 
elastic fluid turbines given by the author is consequently 
most instructive. After an account of the early machines 
deserving the name of turbine, he describes and illustrates 
the turbines of Kempelen (1784), Gilman (1837), Vilbrow 
(1843), Wilson (1848), Fernihough (1850), Wertheim (1877), 
and De Laval (1882, 1889). The descriptions given of the 
turbines at present constructed show that although they 
differ among themselves very considerably, there is a visible 
tendency of the different types to approach each other. 
The preliminary experimental stage of the gas turbine has 
not yet been passed, and it cannot at present be said 
whether or not it ever will. An efficient gas turbine, which 
is a turbine both as regards the motor and the pump, seems 
to depend upon the obtaining of an efficient turbine com- 
pressor, or other form of rotary pistonless compressor. In 
order to determine whether the gas turbine had any reason- 
able chance of success in the near future, experimental 
research was needed as to the losses in pneumatic com- 
pression to high pressures, the expansion of hot gases in 
divergent nozzles, the transference of heat from gases to 
metals at high temperatures and very high velocities, and 
the oxidation of turbine blades when exposed to the action 
of air, steam, and carbon dioxide at high temperatures. 


Ix several notices in these columns attention has been 
directed to the necessity of investigating mathematically 
the motions of aéroplanes and aérocurves as affording the 
only effective method of dealing with the problem of 
stability. A remarkably complete investigation on these 
lines is given in the Revue d’.lrtillerte for October and 
November, 1905, by Captain Ferber, who has been assisted 
in some of the calculations by M. Maillet. The method 
of treating the problem of longitudinal stability by con- 
sidering the small oscillations about a steady state had 
been previously worked at (Bryan and Williams, Proc. 
Roy. Soc., vol. Ixxiii.), but owing to the appointment of the 
second of these authors to a research studentship, want 
of time rendered further progress impossible. The problem 
was then taken up by Captain Ferber, of the French 
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Artillery, who has given a masterly discussion of not only 
longitudinal but also lateral stability, and has arrived 
at a large number of important simple and practical con- 
clusions relating to both the conditions of stability and 
the trajectories of aéroplanes the motion of which is stable. 


The paper constitutes by far the most important recent | 


advance in the study of artificial flight. 


Messrs. PERCHVAL MARSHALL AND Co. have published a 
popular essay entitled ‘‘ Electric Power. What it is and 
what it can do,” by Mr. Alfred W. Marshall. The price 
of the pamphlet is 3d. net. 


Mr. Nasarvanyt Jivanjr Reapymoney has issued a re- 
vised edition of his ‘‘ Nature-history Museum and De- 
scriptive defining Nature-history Tables,’ the first edition 
of which was noticed in our issue for March 30, 1905. 
Several changes and additions have been made in this 
painstaking piece of work. 


Nos. 16, 17, and 18 of ‘* Materials [or a Flora of the 
Malayan Peninsula,’’ by Sir George King, F.R.S., and 
Mr. J. Sykes Gamble, F.R.S.—which Messrs. West, New- 
man and Co., of Hatton Garden, are reprinting [rom the 
Journal of the Asiatic Society of Bengal—-have been 
received. In addition to an account of the rubiaceous 
genus Psychotria, the first lasciculus contains descriptions 
of the Malayan members of eleven natural orders, including 
48 genera and 81 species, of which two genera and 17 
species are new to science. The second, of the present 
parts describes five natural orders, Myrsinaceze, Sapotacex, 
Ebenaceze, Styraceze, and Oleacex. These five orders 
comprise 24 genera and 221 species. There are no new 
genera, but the number of new species reaches 103. The 
last of the three instalments deals with nine natural orders 
containing 53 genera and 150 species, none of which are 
described for the first time. Among the orders of which 
accounts are given may be mentioned Boragineze, Con- 
volvulacer, Solanaceze, Scrophulariacez, and Lenti- 
bulariacee. When all the fasciculi are available, we hope 
to review the complete work. 


Tne Cambridge University Press is publishing, under 
the title of ‘‘ Cambridge Tracts in Mathematics and 


Mathematical Physics,’’ a series of short works on various 
topics in pure mathematics and theoretical physics. The 
chief purpose of the undertaking is to assist in the mainten- 
ance of a high standard in English mathematical teaching 
by the continued infusion of new methods and mtore 
accurate modes of treatment, and by the extension of know- 
ledge of recent mathematical research. The first of the 
series, a tract on ‘‘ Volume and Surlace Integrals used in 
Physics," by Mr. J. G. Leathem, has already been pub- 
lished, and a second, on ‘‘ The Integration of Functions 
of a Single Variable,” by Mr. G. H. Hardy, will be 
issued shortly. The Press has also ready for 
immediate publication a new and revised edition, in one 
volume, of Prof. A. E. H. Love's ‘‘ Treatise on the Mathe- 
matical Theory of Elasticity,’’ and a third edition of Prof. 
Horace Lamb's ‘‘ Hydrodynamics.”’ 


very 


Tue fourth year-book, that for 1905, of the Carnegie 
Institution of Washington has been received. The titles 
alone of the publications bearing upon the work done 
under grants [rom the institution fill eight closely printed 


pages, and it is impossible here to do more than direct 


attention to a few of the researches of outstanding import- 
ance. Prof. G. E. Hale, as director of the solar observ- 
atory at Mount Wilson, California, provides an excellent 
illustrated account of the astrophysical work done at Mount 
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Wilson under his supervision. Prof. Lewis Boss, director 
of the Dudley Observatory, Albany, New York, describes 
his investigations of stellar motion. Mr. Charles B. 
| Davenport, who is in charge of the station for experi- 
| mental evolution at Cold Spring Harbour, New York, 
classifies the work in progress there, which is largely what 
he describes as of the ‘* time-consuming "’ order, and gives 
| a full report, with illustrations and results, of the experi- 
ments conducted during the year. Marine biology is well 
| represented in the year-book by Mr. A, G. Mayer's account 
| of what has been accomplished in connection with the 
| laboratory at Tortugas, Florida. This report includes con- 
| tributions from the numerous experts working in the 
laboratory. Several investigators were at work in the 
Desert Botanical Laboratory, Tucson, Arizona, and sub- 
stantial progress in numerous directions was made during 
the year. Prof. T. C. Chamberlin, of the University of 
Chicago, continues his contributions to solutions of the 
fundamental problems of geology, and gives a full dis- 
cussion of the deformations of the earth and of climatic 
oscillations. Mr. Bailey Willis, of the U.S. Geological 
Survey, describes his geological studies in Europe, and his 
attempts to determine the geographical condition of each 
continent at successive geological epochs. The magnetic 
survey of the North Pacific Ocean, undertaken by the 
U.S. Department of Research in Terrestrial Magnetism, 
and carried out by Mr. J. E. Pratt's party in the Galilee, 
is described by Dr. L. A. Bauer. These annual reports 
should be a source of gratification to Mr. Carnegie, and 
it is to be desired that wealthy men in this country could 
be led to follow an excellent example in the direction of 
encouraging scientific research and providing for the publi- 
cation of results. 


| 
| 
| 


OUR ASTRONOMICAL COLUMN. 


Comet 1905¢ (Giacopini).—The following is a continu- 
ation of the ephemeris published in No. 4007 of the 4Astro- 
nomische Nachrichten by Herr A. Wedemeyer :— 


Ephemeris 12h, M.T. Berlin. 


1906 ae (true) 6 (true) log x log + 
. m. 5S. 2 ‘ 

Feb § 23 31 16... -21 9 ... 9°7704 ... 070694 

10 ... 23 49 14... —19 40 ... 9 8058 ... 0.0755 

1 goo © BR ES con HU FP ccs ERO oo, Crete 

TH apy TO BS oe SS SIH oun HY oo. TEINS 

16... 0 36 3 -14 §9 ... 9°8942 ... O'TOI6 

iS) ecg (0) ay 2173 —13)26 ... 99102 ... C1123 
The accompanying chart shows, approximately, the 
apparent path of the comet among the stars [from 


Fic. 1.—Apparent path of Comet 1995 ¢ (Giacobini), February 7-18, 1906. 


February 7 to February 18, according to the above 


ephemeris. ; 
| Aithongh still fairly bright, the comet is a difficult object 


’ 
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Bo 
owing to its close proximity to the sun, and should be 
looked for immediately after sunset in the south-west 


quadrant, near to the horizon. 


Comet 1906a.—Numerous observations of the new comet 
discovered by Mr. Brooks at Geneva, U.S.A., have been 
made, and [rom the positions élaianan nieG on Janu: ciay hey, 
29, and 30, the following elements and an ephemeris, of 
which a part is given “below, have been calculated by 
Messrs. Crawford and Champreux :— 


Elements. 
T=1905 Dec. 19°47 G.M.T. 


© = 86 22 | 
N=285 27 
= T20RA9) 
g=1'2826 


1906'0 


Ephemeris 12h. G.M.T. 
1906 a é 


yes) Seale Oe 
Feb. 8 15 50°4 +70 37 
yy 12 15 95°9 +78 37 


Brightness at time of discovery =1-0. 


Brightness 


F°O4 
1°05 


Thus it will be seen that the comet is now travelling due 
north, and is easily circumpolar, but it is in a_ better 
position for observations after midnight (Kiel Circular, 
No. 85). 


‘AV New METINOD OF DETERMINING THE Moon’s Position 
PHOTOGRAPHICALLY.—The chief difhculty in photographically 
recording the moon’s position among the stars, for the 
purpose of determining the errors in ‘the ephemeris, arises 
from the fact that if the exposures be long enough to record 
the faint, surrounding stars, the moon's. image is tremen- 
dously over-exposed, and the star images are Jost in the 
light-fog caused by the prevailing moonshine. Several 
methods of overcoming this difficulty have been proposed, 
and Mr. Wade, of the Helwan Observatory, Egypt, now 
suggests another, which, from his preliminary experiments, 
promises to be successful. 

In this method the camera is mounted so that its optical 
axis passes horizontally through the centre of an ordinary 


coelostat, but the mirror of the latter, instead of being 
worked to a true plane, is figured as a prism, the two 
faces of which are inclined at an angle of 73°, and the 


edge of the prism is arranged parallel to the polar axis. 
Thus the photograph obtained includes two fields which 
are, actually, separated by 15° in right ascension. 

The coelostat is arranged so that one face of the prism 
reflects the moon’s image into the camera, whilst the other 
face reflects the field of stars situated about 1 hour in 
right ascension from the moon, and therefore beyond the 
range of strong moonlight. Then the reflected Junar 
image is intercepted whilst the reflected star images are 
exposed for 23 minutes, when an instantaneous ex- 
posure on the moon is made. The operation is completed 
by exposing the star-field for a second 23} minutes. By 
this method Mr. Wade has obtained a number of successful 
negatives with a 2-inch visual achromatic Dallmeyer lens 
and a ccaelostat of 4 inches diameter (Monthly Notices 
Royal Astronomical Socicty, vol. \xvi., No. 2). 


A CaTALoGut OF SPECTROSCOPIC Binarizs.—A novel and 
important catalogue, published by the Lick Observatory as 
Bulletin No. 79, has just been received. It contains all 
the known particulars of the orbits of the spectroscopic 
binary stars discovered prior to January 1, 1905. 

On that date 140 of these objects were known, 72 of 
them having been discovered by the Lick observers and 
41 at the Yerkes Observatory. 

When one remembers that the first of these interesting 
objects, ¢ Ursz Majoris, was discovered by Prof. Picker- 
ing so recently as 1889, it becomes evident that this field 
of research is likely to contain ample scope for further 
work; therefore in order to simplify matters for future 
observers Prof. Campbell and Dr. H. D. Curtis have 
collected all the known results into the present catalogue. 
In addition to the positions, magnitudes, spectral types, 
and orbital details of the binaries, the catalogue contains 
a valuable column in which the name of the discoverer 


No. 1893, VOL. 73] 


and references to the bibliography of each binary, together 
with brief notes, are given. 


OBSERVATIONS OF THE LyRtp METEORS, APRIL, 1904.—In 
No. 4007 of the Astronomische Nachrichten Dr. Jiti Navan, 
of the Prag-Smichow Astronomical Institute, gives the 
results of his observations of the Lyrids on April 18, 19, 
20, and 21, 1904. 

Forty-five meteors were observed, twenty of them being 
recorded between 12h. 5m. and tsh. 25m. (M.E.T.) on 
April 19. From an analysis of the records, Dr. Kavan has 
deduced two radiant points for this shower as follows :— 


c= +30°5 (near B Lyre) 


ya 
@ = + 31°5 (near ¢ Jlerculis). 


(1 
(2) 
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REPORT OF THE MEETING OF THE 
SOLAR COMMISSION AT INNSBRUCK. 


HE commission was constituted by the following action 
of the Southport meeting of the International Metcor- 
ological Committee thus reported :— 

‘* Discussion of the relation of meteorology to astro- 
physics.’”’ 

‘* The members of the Committee had previously taken 
part in a discussion of this subject at a meeting of Section A 
of the British Association; and Mr. Shaw proposed that a 
Commission should be appointed to review and discuss 
meteorological observations [rom the point of view of their 
connection with solar physics. Mr. Shaw’s motion was 
adopted, and MM. Lockyer, Shaw, Pernter, and Angot 
were elected to serve on this Commission with power to 
add to their number and to elect their officers.’ 

The following is the list of those who have been 
appointed members of this commission up to the present 
time :— 

M. A. Angot, Bureau Central Météorologique, Paris. 

Prof. H. J. Angstrom, University, Upsala. 

Geheimrat oberregierungs von Bezold, Berlin. 

M. Teisserenc de Bort, Observatoire de Trappes, 
Paris. 

Prof. F. H. Bigelow, Weather Bureau, Washington. 

Prof. Birkeland, University of Christiania. 

Rev. G. R. Cirera, 5.J., Observatorio del Ebro, Tortosa, 
Spain. 

Dr. W. G. Davis, Oficina Meteorologica Argentina, 
Cordoba, Argentine Republic. 

M. Il. Deslandres, Observatoire d’Astronomie physique, 
Meudon, Seine et Oise. 

Sir John Eliot (secretary), 
London; Bon Porto, Cavalaire, Var, France. 

Mr. G. E. Hale, Solar Observatory, Mount Wilson, 
California, U.S.A. 


prés 


79 Alleyn Park, Dulwich, 


Hofrat Prof. J. Hann, 19 Hohe Warte, Vienna, 
Austria. 

M. M. S. Hepites, Institut Météorologique, Bucarest, 
Roumania. 


M. Janssen, Observatoire d’Astronomie physique, Meudon, 
Seine et Oise. 
Prof. W. H. Julius, Rijks Universiteit, Utrecht, Holland. 


Hofrat. Prof. Dr. N. Thege v. Konkoly, k. meteor. 
Reichsanstalt, Budapest. 
Prof. Dr. W. K6ppen, Seewarte, Hamburg. 


Mr. S. P. Langley, Secretary of the Smithsonian Institu- 
tion, Washington, U.S.A. 

Sir Norman Lockyer (president), Solar Physics Observ- 
atory, South Kensington, London. 

Dr. W. J. S. Lockyer, Solar Physics Observatory, South 
Kensington, London. 

Captain J. H. Lyons, 
Egvpt. 

M. E. Marchand, Observatory, Pic du Midi. 

Prof. H. Mohn, Meteorologische Institut, Christiania. 

Hofrat. Prof. Dr. J. M. Pernter, Hohe Warte, Vienna, 
Austria. 

Prof. Riccd, University of Catania, Sicily, Italy. 

Prof. G. B. Rizzo, University of Messina, Sicily, Italy. 

Mr. A. L. Rotch, Blue Hill Meteorological Observatory, 
Cambridge, Mass., U.S.A. 

Sir Arthur Ricker, 19 Gledhow Gardens, London, S.W- 


R.E., Survey Department, Cairo, 


FEeRRuary 8, 1906] 


General Rykatcheff, St. Petersburg, Russia. 


Prof. Dr. J. Scheiner, Konigl. Friedrich Wilhelms 
Universitat, Berlin. 
Dr. W. N. Shaw, Meteorological Office, 63 Victoria 


Street, London. 

M. A. Silvado, Direction de Meteorologia, Morro de St. 
Antanis, Rio de Janeiro, Brazil. 

Prof. A. Steen, Meteorological Institute, Christiania. 

Mr. R. F. Stupart, Canadian Dominion Meteorological 
Service, Toronto. 

Prof. J. Violle, Conservatoire des Arts et Métiers, Paris. 

Prof. Dr. C. H. Wind, University of Utrecht, Holland. 

Prof. A. Woeikoff, St. Petersburg, Russia. 

Prof. Dr. Max Wolf, Grossherz Ruprecht-Karls Uni- 
versitat, Heidelberg, Germany. 

Prof. A. Wolfer, Zurich Observatory, Switzerland. 

At a meeting at Cambridge in August (18-23), 1904, Sir 
Norman Lockyer was elected president and Sir John Eliot 
secretary. : 

A provisional programme was considered, and the follow- 
ing resolutions were passed or action taken :— 

A letter received from Mr. Hale respecting the cooper- 
ation of the Commission with the Committee on Solar 
Research of the National Academy of Sciences was read, 
and it was agreed to cooperate with the Committee on 
questions of common interest. 

Upon the initiation of the Committee a union was 
formed for the study of solar phenomena, and Dr. W. J. S. 
Lockyer was appointed later by correspondence to attend 
the meeting of this union at Oxford in September, 1905, 
as the representative of the Commission. 

A scheme of solar observations was approved. 

It was resolved (1) that in connection with the observ- 
ations of solar radiation, observations of the transparency 
of the air would be desirable, more especially (a) on the 
visibility of distant and high mountains when possible ; 
and (b) photometrical observations of Polaris. 

The following resolutions were passed : 

(1) That, in the first instance, for the purpose of com- 
parison with solar phenomena, the meteorological observ- 
ations to be considered should be monthly means of 
pressure, temperature (including maximum temperature 
and minimum temperature) and rainfall. 

(2) That the members of the Commission be requested to 
communicate to the secretary a short report of the data 
available in their respective countries, and the number of 
years over which they extend. 

(3) That a circular be addressed to the various meteor- 
ological organisations asking them to send to the secretary, 
for the purposes of the Commission, a copy o! the publi- 
cations of their offices embodying the data specified in the 
two preceding resolutions, and that the organisations be 
also requested to obtain and forward copies of similar 
publications {rom the colonies and dependencies of their 
respective countries. 

(4) That the Commission considers it is desirable that the 
data for the purposes of comparison should be sent to the 
president of the Commission, South Kensington (Solar 
Physics Observatory), for tabulation and comparison. The 
Commission attaches the greatest importance to this work, 
more especially as it may lead to a practical system of 
long-period forecasting, and hopes that if it be necessary, 
an increase of staff at that observatory may be authorised 
to bring all old observations up to date. 

(5) That the establishment of magnetical observatories 
in about lat. 70° N. (e.g. Bosskop, in Norway) and in very 
high latitudes of the southern hemisphere is of the highest 
importance for the advancement of science. 

Prof. Riccd informed the Commission that it is intended 
to establish in Italy or Sicily a magnetic observatory with 
self-recording instruments belonging to the Italian Meteor- 
ological Office. 

It was agreed that all communications for the Com- 
mission should be received at a central address, viz. the 
Solar Physics Observatory, South Kensington. 

At the meeting at Innsbruck, September 11-15, 1905, 
the following resolutions were adopted :— 

(1) That for the sake of brevity the name of the Com- 
mission be the Solar Commission of the International 
Meteorological Committee. 

(2) That the secretary be instructed to report the pro- 
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ceedings of the meetings of the Commission held at Cam- 
bridge in August, 1904, and at Innsbruck in September, 
190s, to the International Meteorological Committee, and 
to ask that it will take the proper steps to bring their 
suggestions before the International Association of 
Academies. 

(3) Que pour la pression et la temperature les chefs des 
différents services météorologiques soient priés de preparer 
une liste des stations qu’ils considérent comme suffisantes 
pour bien representer les différents régimes météorologiques 
que existent dans leur pays. 

(4) Que dans le nord de Siberie et le nord de l’Amerique 
soient organizés des stations permanentes météorologiques 
au moins deux ou trois sur chaque continent. 

La Commission exprime le desir de recevoir communi- 
cation des observations des iles dont les noms suivent ;* 
insiste sur l’utilité d’assurer la permanence des observ- 
ations météorologiques dans ses regions, et prie son prési- 
dent de faire par intermédiaire du Comité international 
des Académies officiellement auprés des divers gouverne- 
ments les démarches necessaires pour que des observations 
météorologiques soient organizés et maintenucs dans les 
stations mentionées ou ces observations n’existent pas 
d’une maniére reguliére et permanente. 

A form was prepared and approved for the tabulation 
of the pressure, rainfall] and temperature data. 

Pour le but que poursuit la Commission, il est 
désirable que dans toutes les stations, les valeurs normales 
soient déduites des mémes années (20, 25, ou plus) le 
millésime de la premiére année se terminant par 1 ou 6 
d’aprés les recommendations du Congrés météorologique 
international de Vienne. 

The normal period selected for comparison when possible 
is the twenty-five year period from 1881 to 1905. 

M. Angot presented a selected list of stations for 
France which the Commission decided should be utilised in 
the circular as an example of the requirements of the Com- 
mission. In connection with this selection it was decided 
that the proportion of mountain stations to plain stations in 
any country should not exceed one to four. 

The questions of magnetic and rainfall 
taken up, and it was resolved 

(1) That the Magnetic Commission should be asked to 
assist the Solar Commission in the selection of magnetic 
observatories, and to advise as to the amount and extent 
of information which these observatories would be able to 
give in order to assist in the investigation of the relations 
of solar and terrestrial meteorology. 

(2) That the suggestion of Mr. Langley that ten-day 
means as well as monthly means be employed be referred 
to the Magnetic Commission for opinion. 

General Rykatcheff, president of the Magnetic Com- 
mission, read a communication in reply to the request 
mentioned above :— 

“ Décision de la Commission magnétique par rapport a 
la demande de la Commission solaire. 

“‘ La Commission magnétique a pris certaines décisions 
qui entrent dans les rues de la Coinmission solaire, celles 
sont les décisions sur la publication des courbes troublées, 
sur les listes des jours calmes et troublés, sur les 
coefficients exprimant l’activité magnétique de chaque jour 
et sur la publication d’une liste d’observatoires magnétiques. 

La Commission magnétique décide que toutes ces publi- 
cations seront communiquées aux membres de la Com- 
mission solaire. 

“Si la Commission solaire tronuverait que d’autres 
données, que celles enumerées tout a I’heure sont désirables, 
la Commission magnétique se déclare préte A collaborer 
avec la Commission solaire en la priant toutefois de vouloir 
bien presiser ses desirs ! 

“Quant A la question des moyennes par decades ta 
Commission estime que cette question ne peut étre resolu 
que par le comité des directeurs, aunque] elle sera remise. 

‘(fa Commission magnétique estime qu’il serait hien 
de diriger l’attention du futur Bureau permanent mag- 
nétique sur les demandes de la Commission solaire.” 

(3) Pour le moment on se contente de demander les 
données relatives A la pluie aux stations que fournissent 
déja celles de la temperature et de la pression; on pourra 

1 The complete list will he given later in the official report of the meeting 
of the Commission. 


data were 
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ultérieusement étendre le nombre des observations pluvio- 
miétriques si la necessité s’en fait sentir. 

(4) Les chefs des services météorologiques et hydro- 
graphiques sont pri¢s d’ajouter aux données meétéor- 
ologiques envoyées & la Commission, autant de données 
sur la niveau et Iau debit des riviéres et des lacs qu’ils 
croirent possibles et utiles. 

(5) That the secretary be asked to prepare a regional 
siatement of rainfall for India as an example of what the 
Commission desires in the way of reports of regional rain- 


fall and variation of rainfall for each meteorological 
organisation. © 
Instructions were given to Dr. W. J. S. Lockyer for 


his action as representative of the Commission at the 
Oxford meeting of the Solar Research Union. 

It was resolved that while thanking the Washington 
Weather Bureau for its courteous offer to publish in the 
Washington Monthly Weather Review the data collected 
by the Commission, the Commission is not vet in a posi- 
tion to decide upon the most appropriate form of 
publication. 

It was decided that a circular should be sent to the 
various meteorological organisations in the following 
terms :—The Commission desire to direct attention to the 
concluding paragraph of Vrof. Violle’s report to the Inter- 
national Meteorological Committee, 1903, and would be 
greatly obliged if the Commission could be informed of the 
arrangements for observing selar radiation adopted at 
the observatories of the various meteorological organisations 
and the methods employed to render the observations com- 
parable with those of other observatories. 

A first list of places at which actinometric observations 
are made was presented. 

It was resolved that ‘Sune circnlaire sera  envové 
aux directeurs des services météorologiques pour leur 
demander de designer les stations de leur pays ou les 
observations actinométriques sont reguliérement faites. 
Dans le liste des stations il serait utile d’éviter les grandes 
villes ou les conditions atmospheriques sont generalment 
défectueuses.’” 

That steps should be taken to obtain observations from 
the places mentioned. 


La Commission Solaire prie M. Je Président de 
vouloir bien obtenir les courbes de la distribution de 
l'energie solaire pour les observatoires gui ont déja 


l'obligéance de communiquer les autres données indiqués 
dans les Comptes rendus des Seances de la Conférence de 
Cambridge, 4 propos de la physique solaire. 


ANTHROPOLOGICAL NOTES. 


fT OU OL GT usually devotes much space to 
~ archwology, and the recent number (vol. xvi., Nos. 
4-5) contains three papers on that subject. Mr. H. 
Obermaier gives the first instalment of a most useful 
memoir on Quaternary human remains and the sites in 
Central Europe where they have occurred. Mr. A. Viré 
describes a prehistoric cave of the Solutré period at Lacave 
(Lot); the human hones were too fragmentary to have any 
value. Mr, E, Cartailhac and lather Breuil continue their 
account of the mural paintings and engravings of the 
Pyrenean caves; they give several illustrations; as is 
usually the case among primitive peoples, the represent- 
ations of human beings fall greatly below the excellence of 
animal delineations. The authors come to the conclusion 
that in the cave of Marsoulas the earlier engravings with 
linear contours are associated with black paintings, while 
the later engravings, in which the contours are made with 
short lines to indicate hair, are associated with poly- 
chromatic paintings of animals. In a paper on the 
myology of a Negro, Messrs. R. Anthony and A. Hazard 
state that museles are thick and short, thus indicating 
strength rather than agility. Ifunting and agriculture 
among the populations of the Sudan are the subjects of a 
paper by Mr. J. Decorse. Mr. L. G. Seurat describes the 
marae, or stone altars, of the little frequented eastern 
islands of the Tuamotu ArcRipelage. Mr. C. Monteil dis- 
courses on the numbers and numeration among the 
Mandés, a large linguistic family of people of western 
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Africa. The journal contains the usual valuable 
of recent anthropological literature. 

Two papers in the journal of the Asiatic Soctety of 
Bengal (vol. Ixxiii.) should not be overlooked. Mr. J. E. 
Friend-lereira has discovered totemism among the Khonds, 
where the wider totemic exogamy has been hidden by the 


French 
resume 


narrower and probably newer rule of the “local, com. 
munal, or family type.’? The ‘ septs,’ as the ‘author 
terms the totem groups, have the ordinary totem tabus 


of feeding, use und marriage, and myths of origin. He 
believes totemism ‘‘ serves to mark to a primitive people 
who possess no written characters to record kinship and 
descent us they begin to get more remote in time the dis- 
tinction between separate stocks of blood. In other 
words, totemism is merely a guide for the observance of 
the rules of exogamy: it is not the cause that originated 
or evolved these rules. He holds that the explanation of 
the origin of totemism must be sought for, not in its 
social, but in its religious aspect. Among the Ikhonds *! the 
totem ranks as the spirit of the ancestor founder of the 
stock, who is also the chief tutelary deity of the stock, 
and the totem class is considered as a manifestation of 
the chief tutelary deity.’ Major P. R. T. Gurdon has a 
valuable short paper on the Khasis, Syntengs, and allied 
tribes of Assam, among whom ‘mother-right so. pre- 
dominates that males can own only self- -acquired property. 
There are traces of totemism. Ancestors are worshipped 
by the erection of remarkable memorial stones, of which 
two illustrations are given; this form of worship largely 
underlies the Khasi religious system. Divination by the 
breaking of eggs is very common. Major Gurdon is super- 
intendent of ethnography in Assam, and is appurently 
preparing a monograph on the people under his charge 
which, judging from these notes, should be a valuable work. 

The current number of the Journal of the \nthropologicat 
Institute (vol, xxxv., 1905) contains papers in all branches 
of anthropology. Physical anthropology is represented by a 
paper by Messrs. F. G. Parsons and C. R. Box on the 
relations of the cranial sutures to age, and by a critical 
paper by Dr. C. 5. Myers traversing the conclusion of Miss 
Fawcett that in certain characters a progressive evolution 
has taken place in regard to the ‘ prehistoric’ and 
modern Egyptians. South African archieology hus been 
much to the fore of late; the notes on the Great Zimbabwe 
elliptical ruin by Mr. Franklin White, and a paper on the 
stone forts and pits on the Inyanga Estate, Rhodesia, were 
written before Mr. Randall-Maclver’s subversive views were 
published. Mr. T. W. Gann discourses on the ancient 
monuments of Honduras and on the natives now living 
there. In technology there is a beautifully illustrated 
paper by Mr. D. Randall-MacIver on the manufacture of 
pottery in Upper Egypt. Mr. N. W. Thomas enumerates 
the varieties of the canoes and rafts in \ustrulia and their 


0 


distribution. Mr. E. B. Haddon, in a well illustrated 
paper on the dog-motive in Bornean art, discusses the 
origin and degeneration of certain designs. Religion is 


represented by notes by Mr. R. E. Dennett on the philo- 
sophy of Bavili of Luango, West Africa. Finally, a report 
on the ethnology of the Stlatlumh, one of the Salish tribes 
of British Columbia, by Mr. c. Hill Tout, is a good 
example of a paper on regional ethnography. It will be 
seen that the journal maintains its high standard, both for 
the quality of its matter and the excellence of its illus- 
trations. 


RIGS (CAL ORIN BEN 


paper on a new gas calorimeter which was read 
before the Royal Society by Mr. C. V. Boys, F.R.S., 
on December 7, 1905, is of interest, partly on account of 
the causes which led to the design, pea partly on account 
of the features which are original. 

The agitation of the gas companies in favour of re- 
ducing the candle-power of gas on the ground that gas 
of lower candle- -power is cheaper while the diminution of 
the light afforded by a luminous flame its of little con- 
sequence as incandescent lighting is so largely used, while 
it has succeeded in many cases in getting the statutory 
lighting power reduced, has on the other hand raised the 
question whether the value of the gas for heating purposes 


si Pes 


Fesruary 8, 1906] 


and for power may not be reduced also, so that while the 
flame-lighting power may be reduced without much detri- 
ment, the consequent fall of heating-power may be a 
serious loss to the public. In the London (ius Act, 1905, 
such risk has been met by the obligation to test the calorific 
value of the gas for information only, but no penalties are 
incurred, even though the gas should prove te be of much 
tess heating value than it has been. 

The gas referees have therefore had the question of a 
suitable — calori- 
meter before 
them, and in the 
“Notification ” 


issued on 
January 1 (sec 
D0) 273) eet ite 


calorimeter _de- 
signed by Mr. 
Boys, who is 
one of them, is 
prescribed for 
use in official 
testings. 

The calori- 
meter in  ques- 
tion is of the 
lfartley type, i.e. 
a stream of 
water constantly 
passes through 
the instrument, 
and in so doing 
it is raised in 
temperature — by 
the heat  pro- 
duced by the 
combustion of a 
stream of gas. 
The observations 
available enable 
the observer to 
ascertain the 
calorific value of 
the gas. 

The best known this class is the 
Junker calorimeter, and it is in relation to this that 
the new features introduced by Mr. Boys are best de- 
scribed. From the accompanying figure it will be seen 
that the gas is burned at two small union jets instead of 
in the usual long Bunsen flame. ‘The hot gases rising into 
the bell H descend outside the chimney £ through the wires 
of the inner coil u. This and the outer coil n are made 
of the well known motor-car radiator tube invented by 
Mr. Clarkson. The circulating water enters the outer coil 
at the union 0, and leaving the inner coil enters the space 
above the bell 1, where it circulates between two dished 
plates and then leaves at the union Pp. The two lower 
turns of the Clarkson tube are immersed in a condensed 
water bath with an overflow Fr, which may be turned in 
any direction. This water bath serves to keep the chimney 
cool enough not to burn, but not cool enough to canse 
condensation to occur on the inner surface. One result 
of this construction is the slow passage of the products 
ef combustion through the instrument and the small re- 
sistance they encounter. Hence the instrument need not 
be more than a foot high. The cirenlation of the water 
through the instrument strictly in series in every part 
prevents the formution of pockets or streaks of warmer 
water and consequent spasmodic changes of the outlet 
thermometer reading, and such small changes as might 
remain are almost entirely destroyed in the temperature 
equalising chamber above the bell H. The result is that, 
with a rise of temperature of 23° C., the variations do not 
exceed two or three hundredths of a degree, and even this 
appears to be largely due to Iriction in the meter in- 
sufficiently corrected by the governor. 

Five minutes after lighting the gas the outlet thermo- 
meter is within 6 per cent. of its ultimate rise; in ten 
minutes it is within 2-2 per cent., and in fifteen minutes 
it is less than 4 per cent. In this and other respects the 


gas examiner who will have to use the instrument will 
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find that not only accuracy, but his +unvenienc. has been 
studied. 

One feature is quite peculiar. While hitherto gas calori- 
meters have been soldcred up so as to be of the nature 
of mystery boxes, this can be seen in its essential features, 
while it can be completely taken to pieces in a few minutes 
for examination of every part. 

After use the coil system is lifted out of the outer vessel 
by the lid and is then immersed in a dilute solution of 
bicarbonate of seda, so as to neutralise the weak sulphuric 
acid condensed upon the metal and prevent it and its dis- 
solved oxygen from prematurely destroying the metal-work 
of the ug The instrument is made by Messrs. Griftin 


‘HE ELECTRIC PRODUCTION OF NITRATES 
FROM THE ATMOSPIHEREO 
JX 


the demand of the white races for wheat as a food- 

stuff increases, the acreage devoted to wheat growing 
increases, but at a less rapid rate; and being limited by 
climatic conditions will in a few years, perhaps less than 
thirty, be entirely taken up. Then, as Sir William Crookes 
pointed out in his presidential address in 1898, there will 
be a wheat famine, unless the world’s yield per acre (at 
present about 12-7 bushels per acre on the average) can 
be raised by use of fertilisers. Of such fertilisers the chief 
is nitrate of soda, exported from the nitre beds in Chili. 
The demand for this has risen from 1,000,000 tons in 1892 
lo 1,543,120 tons in 1905, and the supply will at the present 
rate be exhausted in less than fifty years. Then the only 
chance of averting starvation lies, as Crookes pointed out, 
through the laboratory. 

In 1781, Cavendish had observed that nilrogen, which 
exists in illimitable quantities in the air, can be caused to 
enter into combination with oxygen, and later he showed 
that nitrons fumes could be produced by passing electric 
sparks through air. Although this laboratory experiment 
had undoubtedly pointed the way, though the chemistry of 
the arc flame had been investigated in 1880 by Dewar, and 
though Crookes and Lord Rayleigh had both employed 
electric discharges to cause nitrogen und oxygen to enter 
into combination, no commercial process had been found 
practical for the synthesis of nitrates from the air until 
recently. 

After referring, in passing, to the tentative processes of 
Bradley and Lovejoy, of Kowalski, of Naville, and to the 
cyanamide and cyanide processes, attention was directed 
to the process of Birkeland and Eyde, of Christiania, for 
the fixation of atmospheric nitrogen, and their synthetic 
production of nitrates, by use of a special electric furnace. 
In this furnace an alternating electric arc was produced at 
between 3000 and 4000 volts, but under special conditions 
which resulted from the researches of Prof. Birkeland, the 
arc being formed between the poles of a large electro- 
magnet, which forced it to take the form of a roaring disc 
of flame. Such a disc of flame was shown in the lecture 
theatre by a model apparatus sent from Christiania. In 
the furnaces, as used in Norway, the disc of flame wus 
4 feet or 5 feet in diameter, and was enclosed in a metal 
envelope lined with firebrick. Through this furnace air was 
blown, and emerged charged with nitric oxide fumes. 
These fumes were collected, allowed time further to oxidise, 
then absorbed in water-towers or in quicklime, nitric acid 
and nitrate of lime being the products. ‘The research 
station near Arendal was described, also the factory at 
Notodden, in the Hitterdal, where electric power to the 
extent of 1500 kilowatts was already taken from the Tinn- 
foss waterfall for the production of nitrate of lime. This 
product in several forms, including a basic nitrate, was 
known as Norwegian saltpetre. Experiment had shown 
that it was equally good as a fertiliser with Chili salt- 
petre, and the lime in it was of special advantage for 
certain soils. The yield of product in these furnaces was 
most satisfactory, and the factory at Notodden—which had 
been in commercial operation since the spring of 1rq05-—was 
about to be enlarged; the neighbouring waterfall of 

1 Ab-tract of a discourse delivered at the Royal Instilution on Friday, 
February 2, by Prof. Silvanus P. Thompson, F.R.S. 
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Svaelgfos being now in course of utilisation would furnish 
23,000 horse-power. The Norwegian company had further 
projects in hand for the utilisation of three other water- 
falls, including the Rjukanfos, the most considerable fall 
in Telemarken, which would yield more than 200,000 horse- 
power. According to the statement of Prof. Otto Witt, 
the yield of the Birkeland-Eyde furnaces was more than 
500 kilograms of nitric acid per year for every kilowatt 
of power. The conditions in Norway were exceptionally 
good for the furnishing of power at exceedingly low rates. 
Hence the new product could compete with Chili saltpetre 
on the market, and would become every year more valuable 
as the demand for nitrates increased, and the natural 
supplies became exhausted. 


POLAR EXPLORATION. 


JX FTER discussion at a meeting of explorers and geo- 

graphers interested in the study of the polar regions, 
a statement was submitted to the congress held at Mons 
in September, 1905, setting forth the expediency of found- 
ing an International Association for the Study of the Polar 
Regions, with the objects of ‘‘(1) obtaining an inter- 
national agreement upon different questions associated with 
polar geography; (2) making a general effort to reach the 
terrestrial poles ; (3) organising expeditions having for their 
object an extension of our knowledge of the polar regions 
in every respect ; and (4) forming a programme of scientific 
work to be carried out in the different countries during the 
existence of the International Polar Expeditions.» The 
congress unanimously passed a resolution expressing the 
wish ‘‘ (1) to see the formation of this Association in 1906 
by a previous meeting of a general Conference of the larger 
scientific and maritime nations, who have taken part in 
the principal polar expeditions up to the present time; and 
(2) to see that the Belgian Government takes the initiative 
in approaching the Governments of other countries.”’ 

We have received a copy of a letter which has been 
addressed by M. Lecointe, to whom the congress entrusted 
the work of making the necessary preliminary arrange- 
ments, to the presidents of academies and of learned 
societies all over the world. It is proposed to hold the 
first conference at the beginning of May, for the consider- 
ation of general questions, and to discuss in detail ‘‘ (1) the 
basis of a series of polar expeditions; (2) the programme 
of term of observations to be carried out in all the observ- 
atories; and (3) the text of the working arrangements of 
the international Association ’’ at a second conference, 
composed of State delegates and delegates from academies 
and learned societies, in September. The conclusions 
arrived at by the second conference will be transmitted 
for examination to the Belgian Government, which 
eventually will ask the support of other countries for the 
new association. 

In connection with the proposed International Association 
for the Study of the Polar Regions, M. Lecointe invites 
polar explorers to send him papers or notices dealing with 
questions which will be considered at the general con- 
ference in May next. A paper of the kind has been issued 
in which M. Henryk Arctowski makes a number of 
suggestions for work in the future. M. Arctowski ex- 
presses the opinion that in future Arctic research much 
use may be made of ice-breakers of the type of Makaroff’s 
Yermak. With regard to Antarctic exploration, the settle- 
ment of the continental question is admittedly of primary 
importance, but M. Arctowski strongly urges the advisa- 
bility of exploring thoroughly the circumpolar areas as a 
preliminary, especially by hydrographieal expeditions. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


CamBripGE.—The recommendation of the Forestry 
Syndicate with regard to the general management of the 
examinations, the schedules of the proposed forestry ex- 
amination, c., passed the Senate last Thursday. The 
most important of these recommendations is that the 
general conduct of the examinations and the prescription 
of courses of training are to be entrusted to a committee of 
the Board of Agricultural Studies. Such a committee will 
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include the professors of agriculture, botany, chemistry, 
and geology, and the reader in agricultural chemistry, 
together with three other members of the Board of Agri- 
cultural Studies. The committee will have the power to 
co-opt annually, if it thinks fit, four other persons. 

The professor of experimental physics gives notice that 
a course of three lectures on ** The Life-history of Surface 
Air Currents "’ will be given by Dr. W. N. Shaw, F.R.5., 
director of the Meteorological Office, in the Cavendish 
Laboratory on Wednesdays, February 14 and February 21, 
and Thursday, March 1. 


Lonpon.—Prof. E. A. Minchin commenced at University 
College on Monday a course of lectures on ‘* Parasitic 
Protozoa.’ Prof. Minchin recently returned from Uganda, 
where he was engaged as one of the special commissioners 
of the Tropical Diseases Committee of the Royal Society 
in research on the life-history of the trypanosome of sleep- 
ing sickness. 


Pror. Drupe has been elected rector of the Dresden 
Technical High School for the ensuing year. 


Durinc January, Dr. Bolam, leeturer on chemistry at 
Queen Margaret College, Glasgow University, delivered 
in Leith Nautical College a short course of lectures 
on ‘The Chemistry of Dangerous Cargoes’’ to large 
nautical audiences. Mr. James Currie (of Messrs. James 
Currie and Co.) presided, and pointed out the importance 
of the course in view of the very complex cargoes merchant 
ships were now carrying. 


Mr. H. F. Trippet directs attention to an important 
point in connection with army entrance examinations in 
au letter to the Pall Mall Gazette of February 3. Mathe- 
matics is a compulsory subject for every candidate com- 
peting for admission to the Royal Military Academy, 
Woolwich; yet Mr. Trippel says that in the recent ex- 
amination one of the competitors who scored zero in mathe- 
matics was placed among the successful candidates. It 
appears, therefore, that though it is compulsory to take 
mathematics in the competitive examination, a candidate 
may do so without having any serious intention of gaining 
a single mark in the subject. Now that the attention of 
the authorities has been directed to the defect in the regu- 
lations which permits this course to be followed, it is to 
be hoped that a minimum standard of marks to be gained 
in mathematics by all candidates will be prescribed, or 
some other remedy found. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Geological Society, Janusry 10.—Dr. J. E. Marr, F.R.S., 
president, in the chair.—The clay-with-flints: its origin 
and distribution: A. J. Jukes-Browne. Until recently 
the clay-with-flints has been regarded as being, in the 
Main, a residue from the slow solution of the Chalk. Of 
late years, the opinion has been growing that it consists 
very largely of material derived from the Eocene. The 
present paper is devoted to an examination of the facts, 
with the view of ascertaining whether the clay-with-flints 
could possibly be derived from the Chalk, or whether the 
theory of its derivation from the Eocene is confirmed by 
miore detailed inquiry. From several lines of investiga- 
tion the author concludes (1) that the clay-with-flints 
cannot have been formed {rom mere solution of the Upper 
Chalk; (2) that all its components, except the unbroken 
and angular flints, could have been furnished by the Read- 
ing beds; (3) that the positions occupied by it are such 
that no great thickness of Chalk can have been destroyed 
to form it, the tracts being seldom more than 30 feet or 
40 feet below the local plane of the Eocene base, or the 
presumed level of that plane.—Footprints from the Permian 
of Mansfield (Nottinghamshire): G. Hickling. These 
fossils were discovered in 1897 by Mr. Francis Holmes in 
the Rock Valley Quarry, Mansfield, in a local, lenticular 
mass of sandstone intercalated in the Magnesian Lime- 
stone. The prints present some resemblance to those 
named Ichnium acrodactylum, from the Upper Permian of 
‘Vhuringia. 
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Zoological Society, January 16.—Mr. Howard Saunders, 
vice-president, in the chair.—Some bones of the lynx (Felix 
lynx) found in a limestone cavern in Cales Dale, Derby- 
shire: W. Storrs Fox. This was only the third record of 
remains of this species having been met with in the 
British Islands.—Mammals recently collected in the Malay 
Peninsula by Mr. C. B. Kloss, and presented to the 
National Museum: J. L. Bonhote. The collection con- 
tained examples of seventeen species, chiefly rodents, of 
which two, representing well known Bornean species, were 
described as new. There was also a series of Mus jarak, 
a species hitherto known from one specimen only, and 
recently described by the author.—The minute structure 
of the teeth of the creodonts: C. S. Tomes. The author 
stated that suggestions which had been made as to a 
possible relationship hetween the creodonts and the poly- 
protodont marsupials had rendered it interesting to see 
how far the structure of their teeth either supported or 
tended to disprove such speculations. Marsupial teeth 
possessed in the structure of their enamel a well marked 
peculiarity, namely, the free penetration of the epiblastic 
enamel by tubes continuous with those of the mesoblastic 
dentine, and it happened that recent Carnivora, the de- 
scendants, more or less direct, of the creodonts, also pre- 
sented a disposition of the prisms of their enamel somewhat 
unusual amongst Mammalia. Teeth of Hyzenodon, Sinopa, 
Oxyana, Pachyzena, Borhyzena, Didynictis, and Cynodictis 
had been examined, and in none of them were marsupial 
characters observed; on the contrary, in most of them 
characteristic carnivorous patterns were found, so that in 
Oligocene and Eocene times their enamel had already 
attained to its full specialisations.—Contributions to the 
anatomy of the Ophidia: F. E. Beddard.—Synopsis of 
the toads of the genus Nectophryne, with special remarks 
on some known species and description of a new species 
from German East Africa: Dr. J. Roux. 


Royal Meteorological Society, January 17.— Mr. Richard 
Bentley, president, in the chair.—Annual general meeting. 
—aAddress on meteorology in daily life: R. Bentley. The 
president referred to the increasing interest shown lately 
throughout the country in the study of meteorology, and to 
the recent advances which had been made in it—more 
especially in the analysis of the composition of the atmo- 
sphere—and in the investigation of the upper currents of 
the air. He also laid stress on the increasing urgency of 
safeguarding the water supply, and gave various illustra- 
tions of the effects of weather on human life, on the land, 
on navigation, on transit, &c. 


Royal Microscopical Society, January 17.—Dr. D. Ef. 
Scott, F.R.S., president, in the chair, annual meeting.— 
Annual address, the subject being ‘‘ The Life and Work of 
Bernard Renault ’’: President. 


Chemical Society, January 18.—Prof. R. Meldola, F.R.S., 
president, in the chair.—The refractive indices of crystal- 
lising solutions, with especial reference to the passage from 
the metastable to the labile condition: H. A. Miers 
and F. Isaac. The authors found that the refractive index 
of a strong solution of sodium nitrate, measured at intervals 
while the liquid cools, rises to a maximum value and then 
falls, crystals appearing before the maximum is reached. 
There are always two periods of crystallisation: a first, 
in which a few crystals are growing gradually; a second, 
in which many crystals appear spontaneously. The authors 
regard these as being undoubtedly the metastable and labile 
states.—The effect of constitution on the rotatory power of 
optically active nitrogen compounds, part i.: M. B. 
Thomas and H. O. Jones. The resolution of a set of 
optically active nitrogen compounds and the examination 
of the rotatory power of their salts in dilute aqueous solu- 
tion have been made in order to find the rotatory power 
of the ions. The values of [M], for some of the principal 
alkyl! radicals are given.—The determination of available 
plant food in soil by the use of weak acid solvents: A. D. 
Hall and A. Amos. The authors have investigated the 
effect of repeating the attack of weak acid solvents on 
soils of known history derived from the Rothamsted ex- 
perimental plots. In the case of soils continuously 
manured with superphosphate, the phosphoric acid goes 
into solution at a rate which decreases logarithmically, but 


no. 1893, VOL. 73] 


soils which have received complex manures do not show 
the same regular decrement in the amounts of phosphoric 
acid passing into solution.—The action of ammonia and 
amines on diazo-benzene picrate: O. Silberrad and 
G. Rotter.—The preparation of bistriazobenzene: O. 
Siltberrad and B. J. Smart.—Gradual decomposition of 
ethyl diazoacetate: O. Silberrad and C. S. Roy.—Studies 
on nitrogen iodide, iii., the action of methyl and benzyl 
iodides: O. Silberrad and B. J. Smart.—aAction of 
bromine on benzeneazo-o-nitrophenol: J. T. Hewitt and 
N. Waltker.—The condensation of dimethyldihydroresorcin 
and of chloroketodimethyltetrahydrobenzene with primary 
amines, part i., monamines, ammonia, aniline, and 
p-toluidine: P. Haas.—Silicon researches, part x., silicon 
thiocyanate: J. E. Reynolds. Whe author found that 
silicon thiocyanate, Si(SCN),, is best prepared by pro- 
longed digestion of excess of pure lead thiocyanate in a 
benzene solution of silicon tetrachloride.—Halogen deri- 
vatives of substituted oxamides: F. D. Chattaway and 
W. 1f. Lewis. A number of substances obtained by the 
action of halogens on substituted oxamides are described. 
—Menthyl benzene-sulphonate and menthyl naphthalene-B- 
sulphonate: T. S. Patterson and J. Frew.—Some re- 
actions and new compounds of fluorine: E. B. R. 
Prideaux. The fluorine prepared by the electrolysis of 
anhydrous hydrogen fluoride, contained in a copper vessel, 
was found to contain oxygen produced at the anode even 
after the current had passed for a considerable time. 
Liquid fluorine has no solvent or chemical action on iodine 
or solid bromine. Bromine fluoride, BrF,, was prepared 
for the first time. Gaseous fluorides of selenium, SeF,, and 
tellurinm, TeF,, were prepared by direct combination. The 
vapour pressure curve of SF, was compared with those of 
SeF, and TeF,, and shown to be similar.—Contributions 
to the chemistry of the rare earths, part i.: M. Esposito. 
The various methods advocated by Watts, Brauner, Popps, 
Mosander, Debray and others for the separation of cerium, 
lanthanum, and “old didymiam’’ have been examined 
comparatively.—A synthesis of aldehydes by Grignard’s 
reaction: G. W. Monier-Williams.—The action of ultra- 
violet light on moist and dry carbon dioxide: S. Chaa- 
wick, J. E. Ramsbottom, and D. L. Chapman.—A 
contribution to the study of stable diazo-compounds, pre- 
liminary note: G. T. Morgan and W. O. Wootton.—. 
Triarylsulphonium bases: S. Smiles and R. Le Rossignol. 
—An improved apparatus for the continuous extraction of 
liquids with ether: R. S. Bowman. [In this apparatus, 
which comprises a simple system of tubes, a condenser, 
and two ordinary flasks, the extraction is effected by pass- 
ing cool liquid ether through the solution. 


Physical Society, January 26.—Prof. J. H. Poynting, 
F.R.S., president, in the chair.—The isothermal distilla- 
tion of nitrogen and oxygen and of argon and Oxygen : 
I. lk. Inglis. Mixtures of liquid nitrogen and oxygen are 
particularly suitable for an exact study of the relations 
obtaining during isothermal distillation, for the distillation 
bulb being the coldest instead of the hottest part of the 
apparatus, errors due to back condensation, &c., can be 
eliminated. In addition, the vapour can easily be circu- 
lated and passed time after time through the liquid untif 
equilibrium is complete. Experiments were carried out in 
this way in a specially designed apparatus, and the results 
showed that the ratio of nitrogen to oxygen in the vapour 
was not in a constant proportion to the same ratio in the 
liquid. When, however, the partial pressures of nitrogen 
and oxygen were plotted against the concentrations in the 
liquid a straight line was obtained in the case of nitrogen 
and a curve in the case of oxygen. This indicated that 
nitrogen obeyed Henry's law of solubility, and the devi- 
ation in the case of oxygen pointed to its being slightly 
associated in the liquid state when mixed with nitrogen. 
A few experiments were also carried out with mixtures 
of argon and oxygen. .\t the temperature used, argon was 
a volatile solid, and therefore the greatest concentration 
of argon that could be obtained was that of the saturated 
solution in oxygen. Argon seemed to agree with nitrogen 
in obeying Henry’s law.—The use of chilled cast iron for 
permanent magnets: .\. Campbell. The present investi- 
gation was made on rings in addition to rods of the 
standard dimensions usual in testing magnet-steels, AL 
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the specimens were heated to 1000° C, and then chilled in 
cold water, care being taken 1o support them during the 
process, as cast-iron is very brittle at such a high tempera- 
ture. The rods were tested for maximum remanent B and 
coércivity by Madame Curie’s method, the magnetised bar 
being placed in a long solenoid producing a demagnetising 
field which was gradually increased until a search-coil 
slipped along the bar showed that the demagnetisation 
was complete. The results showed the chilled cast-iron 
to be not very inferior to ordinary magnet-steel. By 
ballistic tests on the two rings, their permeability curves 
were obtained, and these indicated that the simple process 
of chilling used was quite satisfactory even for a tolerably 
massive ring of 6 sq cm. cross section. The cheapness 
and ease of working cast-iron should encourage insirument 
makers to test its capabilities in various instraments.— 
Experiments on the propagation of longitudinal waves of 
magnetic flux along iron wires and rods: Prof. Lyle and 
Mr. Gaidwin. The experiments described in the paper 
were undertaken with the object of determining if there 
is a definite rate of propagation of magnetism in iron. 
The method adopted was to produce magnetisation at a 
particular point on u bar by means of a coil through which 
an alternating current was passed, and then to observe the 
magnetic flux at various distances from the coil by means 
of a small secondary coil, free to be moved to varinus 
places on the bar. My the use of Prof. Lyle'’s wave-tracer 
the magnetic flux at various points along the bar was thus 
obtainable. The wave curve was then analysed by 
Fourier’s series. Various curves given in the puper show 
the value of the constants in Fourier’s series und of the 
lag in the magnetisation as the coil was moved along the 
bar. Contrary to what had been observed in previous 
researches, the authors found that the phase lag, instead 
of continuously increasing along the bar, reached a maxi- 
mum value and then diminished, proving the absence of 
true wave propagation. 


Mineralogical Society, January 23.—Prof. H. A. Miers, 
F.R.S., president, in the chair.—Studies in crystallisation ; 
sodium nitrate: Il. .\. Miers and J. Chevalier. Micro- 
scopic observations were made upon solutions of known 
strength contained in open tubes or sealed tubes main- 
tained at a known temperature, or in the form of drops 
upon a slide, with the object of comparing the growth 
of crystals in metastable and labile solutions respectively. 
The limits of the labile state (in which the solution can 
crystallise spontaneously) have been fixed by previous ex- 
periments by Tl. .\. Miers and Miss F. Isaac. If a crystal 
of the salt be introduced into a supersaturated solution 
which is not labile, the centres of growth of new crystals 
are on its surface, und they grow in parallel positions 
upon it; if it be introduced into a labile solutian the new 
centres of growth are in its neighbourhood, und the crystals 
fall upon it in various positions. If it be moved about in 
either, a cloud of crystals is produced; but in the meta- 
stable solution this appears to be due to minute crystals 
which are swept from its surface. A crystal having 
appeared spnntaneously can continue to grow in a_ labile 
solution without producing others in its neighbourhood, 
but if introduced it at once produces a cloud. This may be 
because the growing crystal is surrnunded by a zone of 
metastable solution. Geikielite and the ferro- -magnesian 
titanates: IT. Crook and B. M. Jones. Geikielite occurs 
in association with magnesian menaccanite and common 
ilmenite (menaccanite) in the gem gravels of the Balan- 
goda and Rakwana districts of Cex ‘lon. A considerable 
number of analyses indicate that geikielite varies in com- 
position, the iron oxides ringing from S per cent. to r4 per 


cent. No specimen has hitherto heen found which contains 
jess than S.1 per cent. of iron oxide. For this reason the 
formula (Mg,Fe)TiO, is preferable to MgTiO, as express- 


ing He true composition of  geikielite. Magnesian 
menaccanite containing about 28 per cent. of iron oxide 
is very closely allied to geikielite in all its properties, more 
so than to common ilmenite. The alteration products of 
geikielite are similar to those of ilmenite, consisting of 
rutile and so-called Teucoxene; the latter is a mixture of 


amorphous titanic acid, sphene, und limonite. It seems 
advisahle to classify the ferro-magnesian titanates as 
ilinenites and geikielites, treating magnesian menaccanite 
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| (which has the formula (Fe,Mg)TiO,, 


| glands, 


where Fe: Mg=r: 1) 
as the middle member of the series.—G. F, Herbert Smith 
exhibited, and explained the use of, a diagram for the 
graphical determination of the refractive index from the 
prism angle and the angle of minimum deviation. He also 
explained a simple test for ascertaining the pair of faces 
corresponding to any refracted image. 


DUuBLIN. 

Royal Dublin Society, December 19, 1905.—Dr. R. F. 
Scharff in the chair.—The causes of ‘ blowing ”’ in tins 
of condensed milk: Dr. G. H. Pethybridge. Blowing 
(i.e. bulging) is caused by the accumulation of gas pro- 
duced by the fermentation of the cane sugar added during 
manufacture by certain wild yeasts or torula, which can 
ferment saturated solutions of sugar, and appear to be 
present in the original milk supplies, and are not intro- 
duced during the process of manufacture.—Two new 
species of Collembola for Ireland: Prof. G. H. Carpenter. 
The species described belong to the genera Isotoma and 
ntomobrya, the latter showing some interesting special 
affinities with Orchesella. 


EDINBURGH, 
January 8.—lrof. Crum Brown, vice- 
chair.—Bathydraco Scotiae, Poisson 
abyssal nouveau recueilli par l’Expedition Antarctique 
national Ecossaise. Note préliminaire: Louis Dolle. 
The genus Bathydraco was instituted by Giinther in 1878 
for a small fish (B. antarcticus, Giinth.) from the south 
east of Hleard Island, inhabiting a depth of 1260 fathoms. 
The new species, named by M. Dollo, was obtained in the 
Weddell Sea at a depth of 1410 fathoms.—Influence of 
thymus feeding on allantoin excretion: Dr. J. Mace- 
Jachian. The work was hased on experiments carried 
out in the laboratory of the Royal College of Physicians 
of Edinburgh. Reference was made to the very unsatis~- 
factory nature of the evidence on the influence of uric 
acid and nucleins on the production of allantoin, and it 
was pointed out that the administration of thymus sub- 
stance was invariably [ollowed by a large production of 
allantoin. The point investigated was whether this was 
due to the conversion of the nucleins and puric bodies 
contained in the thymus or to some specific action of the 
substance. Boiling the thymus before it was administcred 
reduced its power of producing alluntoin to less than 
half. Thymus also was found to exercise a much more 
marked effect in causing the production of allantoin than 
other glands, such as pancreas, liver, and lymphatic 
which are also rich in nucleins. The conclusion 
drawn was that raw thymus when administered produced 
a specific action on the metabolism by which the formation 
of allantoin was increased.—A theorem in hvyper-complex 
numbers: J. H. Maclagan Wedderburn. A short proof 
was given of a theorem, first proved by Scheffers, that 
an algebra which contains the quaternion algebra can, if 
the moduli of the two ulgebras are the same, he expressed 
as the product of the quaternion algebra and another 
algebra. The theorem was then extended to a large and 
important class of algebras. 

January 22.—Lord M’laren, vice-president, in the chair. 
—A form of initiational disturbance more convenient than 
that of §§ 3-31 of previous papers on waves: Lord 
Kelvin. The investigations of §§ 5-31, including the 
‘‘front and rear’’ of infinitely long free processions of 
waves in deep water, are all founded on superposition of 
equidistant initiational disturbances, the first of two 
typical forms described in $§ 3, 4. In this form the 
initial disturbance is evervwhere elevation or everywhere 
depression, and its amount at great distances from the 
middle varies inversely as the square root of the distance 
from a horizontal line at a small height above the water 
surface in the middle of the disturbance. A type-disturb- 
ance derived mathematically from that used in §§ 5-31 
by double differentiation with reference to time, or by 
single differentiation of the second of the forms of 8§ 3, 4 
with reference to space, is given in the present paper, and 
illustrated by diagrams of curves placed before the society, 
in which the initial disturbance has as much water above 
as below the undisturbed level; and at great distances the 
depression or elevation varies inversely as the 3/2 power 
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of the distance. This derived solution is used in the two 
following papers, for which it is found much more con- 
venient than the solution used in §§ 5-31.—Illustrations 
of the indefinite extension and multiplication of a group 
of two-dimensional deep-sea waves, initially finite: Lord 
Kelvin. The water is left at rest and free, after being 
artificially displaced to a configuration of a finite number 
of sinusoidal mountains and valleys—five mountains and 
four valleys in the initiation of the diagrams placed before 
the society. Immediately after the water is left free, the 
disturbance begins analysing itself into two groups of 
waves, seen travelling in contrary directions from the 
middle line of the diagram. The perceptible fronts of 
these two groups extend rightwards and leftwards from 
the end of the initial single static group, [ar beyond the 
“hypothetical fronts ’’ supposed to travel at half the wave 
velocity, which (according to the dynamics of Osborne 
Reynolds and Rayleigh in their important and interesting 
consideration of the work required to [eed a uniform pro- 
cession of water-waves) would be the actual fronts if the 
free groups remained uniform. How far this is from being 
the truth is illustrated by the diagrams. Besides the great 
extension of the [fronts outward from the middle, we see 
that the two groups, alter emergence from perceptible co- 
existence in the middle, travel with their rears leaving a 
widening space between them of water not perceptibly 
disturbed, and with wavelets in ever augmenting number 
following slower and slower in the rear of each group and 
causing the extreme perceptible rear to travel at a much 
smaller speed than half the ‘‘ wave velocity.’’ It is 
obviously difficult to give any definition of an *‘ effective 
front,” or of a ‘‘ centre of group,’’ or of a ‘ virtual rear,” 
according to which we could regard the group as travelling 
with half the wave velocity or with any single definite 
velocity.—The initiation and continued growth of a train 
of two-dimensional waves due to the sudden conimencement 
of a stationary periodically varying forcive: Lord Kelvin. 
A forcive consisting of a finite sinusoidally varying pressure 
is applied, and kept through all time applied, to the 
surface of the water within a finite practically limited 
space on each side of the middle line of the disturbance. 
In the beginning the water was everywhere at rest and its 
surface horizontal. The problem to be solved is, to find the 
elevation or depression of the water at any distance from 
the mid-line of the working forcive, and at any time after 
the forcive began to act. The solution was illustrated by 
two diagrams—time curves—one showing the motion of 
the water at the mid-line of the working forcive, the other 
showing the motion at a distance from this line equal to 
the wave-length that would be in an endless uniform pro- 
cession of waves having period equal to the period of the 
disturbing forcive. Calculations are in progress to give the 
motion of the water at eight wave-lengths from the source. 
The detailed calculations were made and the curves drawn 
for Lord Welvin by Mr. George Green. 

Evratum.—tIn the report of the meeting of November 20, 
1905 (NATURE, December 28, 1905), the words ‘* quite did 
away with" on p. 216, line 23, should be ‘‘had no 
appreciable effect on.’’ s 

Paris. 


Academy of Sciences, January 29.—M. 11. Poincaré in 
the chair.—New researches on the insoluble alkaline com- 
pounds contained in living plants: M. Bertheltot.—The 
capture of a whale (genus Kogia) near Roscoff, English 
Channel: Yves Delage. The animal was captured at 
Siec, about 6 kilometres from Roscoff. The species is 
extremely rare, and has never been previously observed 
in European waters.—Certain systems of circles and 
spheres which occur in the deformation of quadrics: C. 
Guichard.—The perpetual secretary announced the death 
of Sir John Burdon-Sanderson, correspondant for the sec- 
tion of medicine and surgery.—Differential equations of 
the second order of which the general integral is uniform : 
M. Gambier.—The flame spectrum of mercury C. 
de Watteville. Attempts to photograph a flame spectrum 
of mereury have been hitherto unsuccessful. By the use 
of solutions of the acetate and cyanide of mercury, sprayed 
into a flame, the author has been successful in obtaining 
the flame spectrum of mercury, consisting of the single 
line 2536-72, This line was measured by Kayser and 
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| praseodymium, 


Runge in the are spectrum of. mereury.—The duration of 
the discharge in an X-ray tube: André Broca. With 
equivalent sparking distances varying from © cm. to 10 cm., 
the time was practically constant, 0-ooob sec.—The diminu- 
tion of the radio-activity of polonium with time: Mme. 
Curie. The intensity of the radiation diminishes with the 
time according to a simple exponential law, I=I,e-@*. 
If ¢ is expressed in days, a=o.00495, or the intensity falls 
to half its value in 140 days. A diagram is given showing 
the linear relation between log1 and the time, the devi- 
ations between the values obtained [rom the above law 
and from experiment not exceeding 3 per cent. The agree- 
ment of the constant (0.00495) with that found by 
Marckwald for radiotellurium (0.00497) shows that the 
latter substance is identical with poloninm.—The sulphates 
of some rare metals: Camille Matignon. Thermo- 
chemical measurements on the sulphates of lanthanum, 
neodymium, and samarium.—The rapid 
preparation of solutions of hydriodic acid: F. Bodroux. 
A given weight of iodine is divided into two equal portions. 
By the interaction of barium peroxide and the first por- 
tion, barium iodide is produced; the remainder of the 
iodine is dissolved in the solution of barium jodide, and 
the liquid treated with sulphur dioxide until decolorised, 
fillered from the barium sulphate, and redistilled.—An 
alloy of thorium and aluminium: O. Hénigsehmid. 
This alloy, the composition of which corresponds to the 
formula ThaAl,, can be obtained in the form of long 
hexagonal prismatic needles possessing the colour and 
metallic lustre of aluminium, by the reduction of thorium 
oxide by aluminium in the electric furnace. Jt can also 
he obtained by the interaction of aluminium and the double 
fluoride of aluminium and thorium at a high temperature. 
—Researches on the halogen compounds of the borates of 
barium and strontium: L. Ouvrard. The borates of 
barium and strontium appear to enter into combination 
with chlorine and bromine less easily than the correspond- 
ing salts of calcium, only one halogen compound of each 
being obtainable-—e- and B-campholytic alcohols: G. 
Blanc. Details of preparation and physical properties. 
The pyruvic ester of each is described, and the correspond- 
ing semicarbazones.—The influence of the reaction of the 
medium upon the activity of the diastases: A. Fernbach. 
Remarks on a recent note on the same subject by L. 
Maquenne and E. Roux.—The nutrition of green plants 
by amides in the absence of carbon dioxide : Jules Lefévre. 
Experiments made on the dwarf nasturtium led to the 
following conclusions :—Plants deprived of carbon dioxide 
and amides lose a notable proportion of their initial weight, 
this loss being due to respiration. Plants kept in the 
light, with amides present in the soil, in spite of the 
absence of carbon dioxide, developed and increased their 
dry weight. Light is essential for the utilisation of the 
amides by the plant.—\ new parasitic fungus, Tremato- 
valsa Matruchoti, causing the disease of the silver lime 
tree; Nicolas Jacobesco. This fungus is the cause of a 
disease which has ravaged the lime forests of Wallachia. 
It appears to belong to a new family.—The classification 
into genera of the family of the Bradypodide (genus 
Hemibradypus) : R. Anthony.—Contribution to the general 
morphology of the higher Protozoa: J. Kunstier and Ch. 
Gineste.—The anatomy and histology of the Ixodidw: A. 
Bonnet.—The effect of the injection of extract of the 
interstitial gland of the testicle on the growth: P. Ancel 
and P. Bouin.—Tables of growth drawn up in 1905 from 
the measurements of 4400 Parisian children between the 
ages of one and fifteen years: MM. Variot and Chaumet. 
The results are given both in graphical and tabular form, 
comparison being made with similar measurements of 
Bowditch (Massachusetts) and  Rotch (Boston).—The 
physiological conditions of oral teaching: Pierre Bonnier. 
The effects of a want of knowledge of the principles of 
voice production are throat troubles with the teachers and 
increased mental effort on the part of the pupils. Measure- 
ments are given showing the importance of the latter effect. 
—Chloroform anesthesia. The estimation of the chloro- 
form before, during, and after anasthesia is set up, and 
the quantity in the blood at the monient of death: Maurice 
Nicloux.—The Neocretacean ammonites collected by the 
Swedish Antarctic Expedition: W. Kilian.—The geology 
of the Peloponnesus: Ph. Négris. i 
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GOTIINGEN. 

Royal Society of Sciences.—The Nachrichten (physico- 
mathematical section), parts iv. and v. for 1905, contains 
the following memoirs communicated to the society :— 

July 8.—Determination of all curves by the translation 
of which minimal surfaces are generated: P. Stackel. 

July 22.--Outlines of a general theory of linear integral 
equations, x., Riemann’s problems in the theory of func- 
tions of a complex variable: D. Hilbert.—On finite 
algebras: L. E. Dieckson.—On pyroelectricity in centro- 
symmetric crystals; with appendix (October 28): On the 
piezoelectricity of centric crystals: W. Voigt. 

August 5.—On the origin of the salt deposits of north- 
west ‘Germany : A. von Koenen. 

November 25.—Remarks on an essay on the stellate 
appearance of the stars (Nachrichten, 1905, p. 238). The 
effect of the background on the estimation of magnitude 
(e.g. of the moon on the horizon). The “ jumping’? of 
the image in vision with the right and the left eye 
alternately: W. Holtz. Measurements of the density of 
the vertical electric conduction-current in free air made 
during the balloon voyage of August 30, 1905: Hi. 
Gerdien.—The Doppler effect in ‘* Canal-strahlen ”* and 
the spectra of positive atomic ions: J. Stark.—Determin- 
ation of all curves by the translation of which minimal 
surfaces are generated: G. Scheffers. 

The official communications, part ii., for 1905, 
Nachrichten contain an anniversary address by W. 
on hypotheses concerning work. 
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DIARY OF SOCIETIES. 


THURSDAY, Feuruary 8. 

Rovat SociztTy, at 4.30.—On Roche's Ellipsoids and on Allied Problems 
Relating to Satellites: Sir George H. Darwin, K.C.B, F.R.S.— 
Polarisation in Secondary Réntgen Radiation: Dr. C. G. Barkla,—lonic 
Size in Relation to the Physical Properties of Aqueous Sulutions ; W. R. 
Bousfield, K.C.—Explosions of Coal-Gas and Air: Prof. B, Hopkinson.— 
On Periodicities in Sun spots: Prof. A. Schuster, F.R.S.—Constants of 
Explosion of Cordite and of Modified Cordite: J)r. Robert Robertson. 

InsTITUTION OF ELecTRICAL ENGINEERS, at 8.—Technical Considerations 
in Electric Railway Engineering : F. W. Carter (Conclusion of 
Discussion).—Crane Motors and Controllers: C. W. Hill 

Rovac InstTiruTipy, at 5.—The Significance of the Future in the Theory 
of Evolution: Benjamin Kidd. 

MATHEMATICAL Soctety, at 5.30.—Special General Meeting.—Par- 
titions of Numbers in Space of two Dimensons: Major P. A. 
MacMahon.—The Eisenstein-Sylvester extension of Fermat's Theorem : 
Dr. H. F. Baker. 

FRIDAY, FEBRUARY 9. 

Roya InstiTuTION, at g.—Eclipse Problems and Observations: 
Newall, F.R.S. 

Rovat ASTRONOMICAL Society, at 5.—Anniversary Meeting. 

PuysicaL Society, at &—Annual General Meeting. Address by the 
President-elect, Prof. J. Perry, F.R.S. 

Rovat GEOGRAPHICAL SociFTy, at 5 30 (Research Department). —The 
Ruins of Rhodesia and the Probable Date of Outside Intrusions in East 
Africa: Discussion to be opened hy D. Randall Mac] ver. 

MaacoLocicaL Sociery, at _8.—Annnal Meeting.—On Pearl-Oyster 
Culture and Pearl Fishing: T. H. Haynes.—IJrish Molluscs and their 
Habitats: R. J. Welch. 

InsTITUTION OF CiviL. ENGINEERS, at 8.—Electric Driving at the Locomo- 
tive Works of the North London Railway: R. H. Mackie. 

SATURDAY, Fepsruary 10. 
RovaL InstTiTuTion, at 3.—Advances in Microscopy; J. W. Gordon. 


MONDAY, FEBRUARY 12. 

Rovat GEOGRAPHICAL SocigTY, at 8.30.—The Geography of the Spanish 
Armada: Rev. W. Spotswood Green, 

SE oF ARTS, at 8.—Modern Warships: Sir William White, K.C.B., 
kORSS: 

InsTITUTION OF MECHANICAL ENGINEERS, at 8.—Graduates’ Lecture: 
Yhe Niagara Power-Stations : Prof. W. C. Unwin, F.R.S. 

TUES DAY, FEBRUARY 13. 

Roya INsTITUTION, at 5.—Food and Nutrition: Prof. W. Stirling. 

ANTHROPOLOGICAL INSTITUTE, at 8.15.—Exhihition of Lantern-slides of 
Kikuyn Ceremonies: W. Scoresby Routledge.—Exhihition of Kikuyn 
Ceremonial Images’ T. A. Joyce.—Exhihition of Slides of Rude Stone 
Monuments and Notes on Stone Monuments in Glamorganshire: A. L. 
Lewis. 

INSTITUTION OF CiviIL ENGINEERS, at 8.—Adjourned Discussion: The 
Railway-Ganges of India: F. R. Upcott.—Probable Papers: Country 
Roads-for Modern Traffic: J. E. Blackwall.—A Plea for Better Country 
Roads: G. R. Jebh. 

WEDNESDAY, FEBRUARY t4. 

Society oF ARTs, at 8.—The Horseless Carriage, 1885-1905: Claude 

Johnson. 


Hea: 


THURSDAY, FEBRUARY 15. 

Rovac Society, at 4.30.—Prolable Papers: Vhe Influence of Increased 
Barometric Pressure on Man, No. 1: Dr. L. Hill, F.R.S., and M. 
Greenwood.—On the Existence of Cell-communications hetween Blasto- 
meres: C. Shearer.—Innervation of Antagonistic Muscles. Ninth Note : 
Successive Spinal Induction: Prof. C. S. Sherrington, F.R.S.—The 
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Chemical Constitution of Protoplasm as shown by the Rate of Tissue 
Disintegration: Dr. H. M. Vernon.—Ihe Development of the Head- 
Muscles of the Common Fowl (Gal/us domesticus), together with some 
Remarks on the Head-Muscles of Reptiles: Prof. F. H. Edgeworth. 

CHEMICAL 5ociETY, at 8.30.—Cuprons Formate: A. Angel.—The Solu- 
hility of Triphenylmethane in Organic Liquids with which it forms 
Crystalline Compounds: H. Hartley and N. G. Thomas.—The Spon- 
taneous Crystallisation of Supersaturated Solutions: H. Hartley.—The 
Preparation and Properties of some New Tropeines: H. A. D Jowett 
and A. C. O. Hann.—Stndies in Asymmetric Synthesis, Part I[V., The 
Application of Grignard's Reaction for Asymmetric Syntheses : A. 
McKenzie. 

LINNEAN Society, at 8.—The Structure of /sis Arppuris: J. J. Simpson. 
—Note on the Geographical Distribution of the Genus Shortia, Torr. 
and Gray: B. Daydon Jackson.—/-x/iéition : Developmental Changes 
in Zoogicea (with Lantern Slides): Dr H. Charlton Bastian, F.R.S. 

Society oF ART at 4.30.—The Navigahle Waterways of India: R. B. 
Buckley, C.S.1. 

InstTiTUTION oF MininG AND METALLURGY, at 8.—Pyritic Smelting: 
R. C. Alabaster and F. H. Wintle.—The Acme Comhined Concentrating 
Table: L. H. L. Huddart —Stadia in Careful Work: A. H. Webb.—The 
Detailed Mapping of Stoping Areas: H. R. Sleeman —Sinking, Develop 
ment and Underground Equipment of Deep Level Shafts on the Rand < 
A. E. Pettit.—The Hydranlic Filling of a Coal Seam at Lens, Pas de 
Calais, France: L. E. Hill and M. Butt. 


FRIDAY, Fesruary 16. 


Roya InstiruTion, at 9.—The Passage of Electricity throngh Liquids: 
W.C. D. Whetham, F.R.S. 

Institution oF MectaAnicAL ENGINEERS, at 8.—Large Locomotive 
Boilers: G. J. Churchward. 


SATURDAY, FEBRUARY 17, 


AssociaTion OF TeacHers IN TECHNICAL INsTITUTES (Regent Street 
Polytechnic), at 7.30.—The Teaching of Mathematics to Engineering 
Students: G. E, st. L. Carson.—The Teaching of Matheinatics to 
Building Trade Students: H. Bustridge. 
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BIOLOGICAL HERESIES. 

The Nature and Origin of Living Matter. By Dr. 
H. Charlton Bastian, F.R.S. Pp. 344; with 245 
illustrations from photomicrographs. (London : 
T. Fisher Unwin, 1905.) Price 12s. 6d. net. 

it) H. CHARLTON BASTIAN re-expounds his 

well known biological heresies with a vigour 
and industry worthy of a better cause. The first 
heresy is that ‘* archebiosis ” is a present occurrence, 
that is, that living organisms may here and now 
arise from non-living materials. What seems to most 


biologists so difficult to conceive with any con- 
creteness, that their evolutionist faith is strained a 
little to believe it may have occurred once long 


ago, may be seen occurring any day in this veteran 
experimenter’s laboratory. What Pasteur looked out 
for in vain for a seore of years has been revealed to 
Bastian’s persistent patience. The second heresy is 
that *' heterogenesis ’’ is not infrequent, that is, that 


a living creature may give rise to alien offspring, to 


organisms quite different from itself, it may be 
belonging to a different class altogether. Against 


the fact of the persistence or continuity of hereditary 
resemblance we are accustomed to balance the fact 
of variation; but now we are asked to make room 
for what is more than the most convinced believer in 
mutations or transilience ever dreamed of, namely, 
such facts of heterogenesis as the production of 
infusorians from a rotifer’s egg. Our convietions as 
to the specific plasmic architecture of different forms 
of life, our difficulty in imagining how chlorophyll 
corpuscles can become a swarm of sun-animalcules, 
must be corrected, like other prejudices, by facing the 
lacts. To ignore these is the worst form of 
ignorantia elenchi of which scientific students can be 
guilty. If nature’s method includes the hop, step, 
and leap phenomena, which this bools describes at 
great length, what can exeuse the blindness of those 
who persist that evolution is like a snail’s continuous 
era wile 

To see what Dr. Bastian interprets as archebiosis, 
we are recommended to take an infusion of turnip 
or fresh beef, to filter this through two layers of the 
finest Swedish paper, to let a drop fall on a cleaned 
microscope slip, to put a cover-glass on, to remove 
excess of fluid with blotting-paper, to allow one or 
more air-bubbles to remain in the film, to seal up 
with melted paraffin wax, to fix upon a clear space 
free from particles near an air-bubble, to incubate 
at blood-heat for two or three hours, and to await 
events. The expected happens—multitudes of living 
particles appear. How can we account for their 
origin? Three hypotheses present themselves, (a) that 
they have arisen through the reproductive multipli- 
cation of one or more germs that had eseaped 
observation in the film; (b) that they have developed 
from a multitude of diffusely disseminated invisible 
germs; or (c) that they have been produced de novo 
in the fluid by a process of arehebiosis. The author 
argues that the third interpretation is the true one. 
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One of the arguments is based on the uniformity 
of nature :— 


“To assume, as the great majority of Evolutionists 
do, that Archebiosis, or the natural origin of living 
matter, took place once only in the remote past and 
that it has not been repeated, or if repeated in past 
times, that it no lenger goes on, is to look upon 
this process as a kind of natural miracle, and to 
postulate a break in continuity which ought only to 
be possible in the face of overwhelming evidence of 
its reality. This latter is, however, as I contend, 
altogether absent to anything like an adequate 
extent.” 

This kind of argument applied to other great events 
in evolution has the advantage of fostering an ex- 
pectant attitude. Nature may be repeating herself 
oftener than we think. 

Many of us have made flask experiments with 
super-heated organic fluids, which remained sterile 
for years without any hint of archebiosis; but, of 
course, these expcriments only prove that living 
organisms do not arise under these severe conditions. 
We must give archebiosis a chance, and untuekily 
that chance usually means either an open door to in- 
fection or imperfect sterilisation. But the surer work 
we make with sterilisation, the greater likelihood is 
there of our destroying what Dr. Bastian calls the 
germinality of the fluids. When organisms do not 


appear in the sterilised medium the sceptical experi- 


menter says ‘* Biogenesis is confirmed,”’ whereas he 
ought to say ‘“ Untuckily, I have destroyed the 
germinality of good archebiotic material.” When 
organisms do appear in the sterilised medium — the 
sceptical experimenter says “* What an ass I) ayant) 
but if he were not so slow of heart to believe, he 
should say ‘‘ Archebiosis for ever.” 

As to the original archebiosis in free nature, the 
author makes the suggestion that nitrate of ammonia 
(or nitrite?), which is formed in the atmosphere in 
thunderstorms and brought down by the thunder 
shower, may have played an important part in the 
mixture of ingredients in which protoplasm was first 
synthesised. 

Dr. Bastian’s patient experiments on heterogenesis 
raise, as it secs to us, some interesting questions 
concerning the variability of minute organisms, the 
phases in the life-history of many forms which are 
very inadequately known, the occurrence of “ latent 
germs” in the interior of healthy fruits and animal 
organs, and so on. But we ure too bigoted to believe 
that diatoms can be produced by the transformation 
of the cells of an unrelated alga, that anabena or 
actinophrys or amcebe can arise from chlorophyll 
corpuscles, that the eggs of a fly may be transformed 
into infusorians, or that several different Ixinds of 
ciliata may arise from the eggs of one and the same 
rotifer. While all this is ineredible to us because it 
is magical and unmeaning—incongruous with our 
experience of nature’s workings—the difficulty is to 
interpret what Dr. Bastian saw and photographed. 
We venture the suggestion that in some of the egg- 
experiments he may have been on the track of 
ovivorous parasites such as are known to infest the 
eggs of some aquatic insects. 
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While we must stand aloof -from Dr, 
heresies, we cannot but admire his dogged support 
of what seems to us a lost cause. It is something to 
stand unus contra mundum with no loss of courage 
or of good humour. We also sympathise with some 
of the positions which the author maintains in the 
introductory part of his book, e.g. as to the innate 
or intrinsic variability of living matter, and as to the 
importance of discontinuous variations or mutations. 


o 
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There is also much vigorous criticism of Weismann’s | 


Jast volume, ‘* The Evolution Theory,’ and a defence 
of Spencer's concept of ‘ physiological units ”’ 
against Weismann’s ‘‘ determinants.’’ But when, in 
regard to the transmission of modifications, Dr. 
Bastian says that ‘‘ Weismann frankly admits the 
whole point in dispute—namely, that acquired 
eharaciers can be, and are, frequently inherited,’’ we 
must express our surprise at what seems to us an 
extraordinary misunderstanding. Me wks 30s 
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A STANDARD TREATISE ON PHYSICS. 


Lehrbuch der Physik. By O, D. Chwolson, Vol. iii. 
Translated into German by E. Berg. Pp. xi+988; 
illustrated. (Brunswick: Vieweg und Sohn, 1905.) 
Price 16 marks. 

Traité de Physique. By O. D. Chwolson. Translated 
from the Russian and German editions into French 
by E. Davaux, with Notes on Theoretical Physics 
bye NIMES and ih Gocserat. \olesiaepatt st, pp: 
xiiit+4o7; vol. ii, part i., pp. viit202. (Paris: 
A Hermann, 1906.) Price 16 franes and 6 francs 
respectively. 

‘HE first two volumes of this important translation 

from Russian into German have already been 

noticed in these columns. The present volume cm- 
braces the science of heat, including thermodynamics. 
The treatment throughout is most admirable both for 
accuracy and lucidity, and the treatise may be expected 
to become generally known in this more accessible 
shape. Each chapter is followed by copious references 
to original sources of information; these are divided 
into sections numbered according to the parts of the 
text to which they relate; they constitute a valu- 
able summary of the most important memoirs, 
especially as they include quite recent work as well 
as the earlier work which formed the foundation of 
the science of heat. The illustrations are excellently 
done. 

Besides the phenomena which are usually described 
in a treatise on physics (thermometry, expansion, 
thermal capacity, laws of cooling, conductivity, general 
thermodynamics, and equations of state), chapters 
are to be found here on thermochemical investigations 
and the theory of solutions, including the phase rule, 
These are not in any way skimped. An outline of 
everything that is worth knowing seems to be in- 
cluded. The matter is not served up in a haphazard 
manner; but the relative value of different investiga- 
tions is wel] brought out by the amounts of space 
which are devoted to them. The bools is a happy 
mixture of theory and practice. For example, while 
a delightfully clear explanation is given of the mean- 
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ing of the various partial differential coefficients which 
arise in theoretical thermodynamics, there is also 
given one of the very few existing correct accounts 
of the implication of the Joule-Thomson experiment. 

The methods of Planck are followed in connection 
with thermodynamics. The play of entropy in irre- 
versible transformations is made very clear; a student, 
by its perusal, could hardly fail to get nearer to a true 
conception of the nature of such processes. 

The results of an investigation are not merely 
summed up in a formula; in most cases a table of 
experimental data upon which the formula is based 
is also provided. This, of course, is as it should be. 
for it puts the reader at once in touch with the actual 
experiment, and differentiates the volume from a mere 
collection of physical tables. 

Altogether, we do not hesitate to say that the three 
volumes form as satisfactory a treatise on the part of 
physics to which they relate as we have ever met with. 
They are to be followed by a fourth volume on 
electricity and magnetisin. 

In the translation into French both the Russian 
and German editions are made use of, while additional 
notes on theoretical physics are added by MM. E. and 
F. Cosserat, the former of whom is a professor in the 
University of Toulouse. This also will appear in 
four volumes; the present instalment consists of parts 
of the first two. The additional notes will be kept 
quite distinct from the main text. One such note (con- 
sisting of 37 pages) now appears on the dynamics of a 
particle and of a rigid body. This is an attempt to 
re-state the principles of mechanics in such a way as 
to remove the difficulties pointed out by M. Poincaré 
in the application of mechanical principles to natural 
phenomena. These difficulties arise, according to 
Poincaré, from a too faithful application to all pheno- 
mena of the theory of the astronomical universe. 
The system of mechanics expounded is in general 
based on energetics, but a wider form than usual is 
given to this principle. It is impossible to criticise 
the theory presented until the remaining notes bearing 
on it have appeared. 

With regard to the French edition in general we 
are very well pleased, and we look forward to its 
completion, for there are many to whom it will prove 
more welcome than its German equivalent. The 
treatise bids fair to prove itself the, leading text-boolx 
of physics for general use. 


CLIMBS IN WESTERN CANADA. 


In the Heart of the Canadian Rockies. By James 
Outram. Pp. 466; with maps and 46 illustrations. 
(New York: The Macmillan Company; London : 
Macmillan and Co., Ltd., 1905.) Price 12s. 6d, net. 

Ie the ‘‘ Apology ’’ with which this volume is pre- 

faced, the author tells how he went to the 
mountains during a part of three summers to recuper- 
ate from mental overstrain, and states that he has 
been hampered by the same disability in preparing his 
book. Nevertheless, he has succeeded in producing 

a useful piece of work, which brings together an 

account of all that has been accomplished in the 
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Canadian Rockies by himself and by other kindred 
spirits. 

Though essentially and avowedly a mountain- 
climber’s book, it incidentally places before the reader 
much information regarding the physical geography 
of an imperfectly known region that is full of interest. 
The author’s sympathy in the natural beauty of this 
magnificent country is expressed simply and moder- 
ately, and his descriptions therefore, though not par- 
ticularly vivid, ring true. The aim and effort of his 
toilsome journeyings was ever to reach the mountain- 
tops—preterably the tops hitherto untrodden—and all 
other considerations were subordinate to this desire. 
How difficult often was the attainment, and yet how 
great was his success, is faithfully chronicled in these 
pages. Along the main chain of the Roclies—those 
huge stratified wedges left by Nature’s Quarriers to 
show how much has been excavated from Mount 
Columbia (12,500 feet) in the north to Mount Lefroy 
(11,290 feet) in the south, and also on the crests of 
the Ottertail Range outstanding to the west—-Mr. 
Outram and his Swiss guides have scored their 
innocent conquests and have brought back increased 
knowledge of forests, glaciers, snow-fields, and craggy 
peaks. 

By conveniently interweaving in his narrative full 
extracts from the records of other explorers, the author 
enables us to recognise the salient features of this 
wilderness of mountains, and in so doing to increase 
our sense of enjoyment in them. For, as the author 
has noted, it is curious how, when confronted by 
some wide and novel prospect, we instinctively search 
for some feature already known, upon which our new 
perceptions may form themselves; and great is the 
relief to our confused senses as soon as a recognisable 
point is found. In mountain scenery, lack of 
familiarity usually implies also lack of that knowledge 
of distances and heights which is an essential ingre- 
dient to the full impressivenéss of the prospect: for it 
is not the low-angled picture in the eye, but the inter- 
pretation of it, that stirs emotion. The ancients did 
not know their mountains well enough to appreciate 
them. 

For the same reason it is essential that mountains 
should have names; but it seems deplorable that 
almost all the peaks of the Canadian Rockies should 
have had meaningless personal names attached to 
them. Better the most tongue-twisting native term 
or the most bizarre appellation of the backwoodsman! 
Yet it must be admitted that we agree with the author 
in desiring something less cumbrous than ‘t The West 
Branch of the North Fork of the North Saskatche- 
wan " as the name for a stream! 

The book is well illustrated by reproductions from 
photographs of many:of the mountains and other 
striking features in the scenery of the region. But 
photographs of this kind, and still more the process- 
illustrations prepared from them, yield only a feeble 
image, useful perhaps as a reminiscence to anyone 
who has experienced the scene, but always un- 
satisfying. 

By an evident oversight, no scale is attached to the 
two maps interleaved in the text, though these are 
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not on the same scale as the folder at the end of the 
volume. And is it by accident or design that the 
seven-line quotation of Sir Edwin Arnold's verse 
which is given at the beginning of the first chapter 
of the book is repeated, with a slight variation, at the 
end of the last chapter ? (Ge We Ik, 


SCIENCE AND ART OF CARPENTRY. 


A Manual of Carpentry and Joinery. By J. W. Riley. 
Pp, viiit+s500. (London: Macmillan and (Gomaltde. 
1yo0§.) Price 6s. net. 


T HIS is a handy little volume on a well-worn sub- 

ject, about which there are many works extant, 
but it contains a good deal of useful information for 
the student in one of the noblest of the crafts. It was 
Lord Avebury who compared wood to metal, and 
dwelt on the higher qualities of the former materiat 
as a field for the perpetuation of the more enduring 
forms of art. 

The present manual, besides dealing with the 
various operations of the carpenter, starts with the 
consideration of geometry, mensuration, and mech- 
anics as a necessary preliminary for his education if 
he would work with benefit to himself and his 
employers. The qualities of various kinds of timber, 
its structure and growth, method of conversion, de- 
fects, and preservation are explained. Chapters on 
plane and solid geometry and mensuration in relation 
to carpentry follow, and these are probably the best 
chapters in the book, because of their importance to 
the student in their relation to the craft. 

The chapter on tools is well illustrated—saws, 
planes, chisels, gouges and centre bits being shown. 
The inclusion of wood-working machinery is an in- 
novation which will be welcomed because of the in- 
creasing importance of machinery in these days. 
This chapter is also well illustrated with woodcuts 
of sufficiently large size to render them useful and 
explanatory. In fact, although some might say that 
machines are hardly a part of a student's education, 
we think the author is right in including them, and 
it certainly is a novel feature in a text-book for 
elementary students. Joints and fastenings in floors, 
roofs and beams, dovetails of various forms used in 
joinery, and keying and clamping are then described. 

The various kinds of wooden floors, the method of 
“trimming ’’ round fireplaces, and the joints of 
different kinds between floor boards are also dealt 
with. We should like to have seen a condemnation 
of the usual system of constructing floors with a 
hollow space between floor boards and plaster ceiling, 
forming a series of continuous dustbins for the collec- 
tion of filth of all kinds. Many architects frequently 
omit the plaster ceiling altogether. 

The usual types of wooden roofs and trusses and 
the method of finding bevels for rafters at different 
inclinations, the different kinds of partitions, scaffold- 
ing, jib cranes, shoring of buildings, are all parts of 
the craft which Mr, Riley has carefully explained 
with illustrations. The chapter on the mechanics of 
carpentry and the theory of the parallelogram of 
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forces, the use of a polar diagram and its application 
to weighted beams are clearly set out. 

Door and panelled framing, revolving vestibule 
doors, hinges and locks, and the different varieties oi 
windows, sash or casement are explained and illus- 
trated. We cannot understand why writers on the 
subject are always content to show window frames 
“in reveal’? when they appear to so much _ better 
advantage anly slightly set back from the face of the 
wall, as in ‘‘ Queen Anne ’’ and “ Georgian ”” archi- 
tecture, and as carried out by so many of the best 
architects of to-day. 

There are also chapters on roof lights and con- 
servatories, staircase work and handrailing, and 
workshop praetice, together with summarics and 
questions from papers set at the City and Guilds ex- 
aminations in the subject. 


a 


OUR BOOK SHELF. 


Die Explosivstoffe mit besonderer Berucksichtigung 
dey neuren Patente die Schiessbaumwolle (Nitro- 
cellulosen). By Dr. Richard Escales. Pp. vitit+ 
308. (Leipzig: Veit and Co.) Price 10 marks. 

Tits is the second volume of a series of special works 

on explosives. Although the first volume on ‘ Gun- 

powder and Similar Mixtures ‘’ was issued as recently 
as 1904, it has been found necessary to prepare a new 
edition, and doubtless the first edition of the volume 
under consideration will soon be exhausted. The 
whole series when completed should form a valuable 
reference work on all subjects relating to explosives. 

The book is thoroughly up to date, and reference 
will hardly be in vain for any information either as 
to details of manufacture or the more purely scientific 
questions relating to nitrocellulose or closely allied 
bodies. The testing of guncottons to determine their 
stability and the influence of methods of preparation 
on this have received a great deal of attention during 
the last three or four years, since it is generally recog- 
nised that the older stability tests are often unsatis- 
factory when taken alone, The author has collected 
and arranged in excellent form all possible inform- 
ation on this important matter up to quite a recent 
date. 

Special reference is made to new patents, and this 
information will be of great service to those engaged 
in the manufacture of this important class of bodies. 

\aeSea Sees: 


Lehrbuch der technischen Physik. By Prof. Hans 
Lorenz. Zweiter Band, Technische Warmelchre. 
Pp. ixt+544. (Munchen: R. Oldenbourg, 1904.) 

THe first volume of this text-book, dealing with the 

mechanics of solids, appeared some three years ago. 

It was to have been followed by a volume on hydro- 

mechanies, but this has been delayed to include later 

developments, and its place has been taken by the 
present volume on heat, whieh was originally intended 
to come third in the series. The gencral scope of the 
book is similar to that of the first volume. It is not 
a ‘ technical handbook as we understand it. There 
are no descriptions or figures of machines, or even of 
instruments for measurement. There are no details 
of experimental methods, nor any mention of pre- 
cautions necessary for securing accurate results. The 
whole work is as purely theoretical as any Cambridge 
mathematical text-book; but the theory is limited to 
such parts of the subject as have practical applica- 
tions, with a few numerical tables introduced here and 
there for the comparison of the equations with experi- 
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mental results. Such a book might be written by 
anyone of sufficient mathematical ability without any 
practical knowledge of the subject, and might be 
thoroughly assimilated by the student without impart- 
ine to him any power of applying the theory to a 
practical case. One cannot help feeling that, in a 
subject where so much depends on experiment, and 
for the technical student who wishes to learn how to 
apply his knowledge, the utility of the book would be 
greatly enhanced by a judicious admixture of practice 
with the theory. 

From the purely theoretical standpoint there are 
many details which are open to criticism. Empirieal 
and theoretieal formule are in places so interwoven 
that the student would find it very difficult to dis- 
entangle the theory from the eonsequenees of some 
purely cmpirical assumption. Though one would 
certainly hesitate to recommend the book to the 
technical student wishing to learn how to apply the 
theory, it might provide him with a useful kind of 
mental discipline, and prove a good antidote to the 
more common kind of technical treatise in which ex- 
perimental results are reduced to a scries of purely 
empirical and often theoretically ineonsistent formule. 

IgG, C. 


The Making of East Yorkshire: a Chapter in Local 
Geography. By T. Sheppard. Pp. x+29; 4 plates. 
(London: Brown and Son, 1906.) Price 1s. 

THE teachers of Yorkshire are blessed by nature with 

an environment of abounding interest; added to this 

they have, what is equally to their advantage, a 

goodly supply of able exponents of nature’s beauties, 

amongst whom the author of this brochure tales a 

worthy place. 

Mr. Sheppard gives a clear aceount of the gec- 
logical vicissitudes through which east Yorkshire has 
passed from Liassie to recent times. He has naturally 
selected the salient points, but a word or two about 
the conditions which governed the deposition of some 
of the argillaceous deposits would have resulted in a 
better balanced story. The imaginative reader who 
attempts to visualise the statement at the foot of p. 20 
will be presented with an awesome and none too 
truthful picture—but this is quite a small matter. 

Every teacher in east Yorkshire should possess a 
copy of the pamphlet; and it would be an excellent 
thing if our other counties could each be supplied 
with a similar sketch of their geological history. 


j. Ae 


Jahrbuch der Chemie. Edited by Richard Meyer. 
Pp. xiit+589. (Brunswick: Vieweg und Sohn, 
1905.) Price 16s. 

We have previously had occasion to commend Meyer’s 

‘Jahrbuch ’? to English readers, and the new volume 

compares favourably with its predecessors. 

That lucidity in some of the abstracts is sacrificed 
to brevity naturally follows from the vast amount of 
information which is compressed into a limited space ; 
after all, one valuable feature of a year-book is the 
completeness of its references. Jt has been previously 
observed that the ‘ Jahrbueh" has a_ distinetly 
G;erman bias, which, perhaps, eannot be entirely re- 
pressed, but searcely excuses the omission in the pre- 
sent volume of references to certain foreign memoirs 
of the first importance. 

An apology for its late appearance accompanies the 
volume, and we are led to infer that the delay may 
have been occasioned in some measure by the regret- 
table loss of Dr. Bodlinder from the staff of con- 
tributors, whose place, it may be added, on the section 
of physical chemistry is now taken by Dr. A. Coehn. 


ie iG 
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Elements of Applied Microscopy. By Charles-Edward 
Amory Winslow. Pp. xii+183. (New York: John 
Wiley and Sons; London: Chapman and Hall, 
Ltd., 1905.) Price 6s. 6d. net. 


Tuts little book is planned on novel lines, and con- 
tains a good deal of information in a small compass. 
As it is primarily intended for class use, practical 
details are briefly dealt with, and more space is thus 
available fer descriptions of the various objects which 
the micrescopist is intended to study. The first three 
chapters deal with the theory, construction, and 
manipulation of the microscope, and the preparation 
and mounting of objects. Next, micrometry and the 
camera lucida are described, and the subsequent 
chapters are devoted to the microscopy of starches, of 
foods and drugs and their adulterants, the cxamin- 
ation of textile fibres and of paper, forensic micro- 
scopy, Microchemistry, and petrography and mietallo- 
graphy. Sufhieient information is given to stimulate 
the student’s powers of observation and desire for 
further knowledge. The chapter on the microscopy 
of paper is a particularly good one. Altogether the 
bools should usefully fulfil the object for which it has 
been written. 


duslese aus meiner Unterrichts- 
prawss By lor. He Sehubert. 
Pp. 218. (Leipzig : Gdschen, 1ya5.) 


und Vorlesungs- 
Zweiter Band. 
Price 4 marks. 
TuHIs is a very cntertaining instalment of Prof. 
Schubert's lectures. The first section deals with 
triangles having rational sides and areas, pyramids 
with rational edges and volumes, and similar subjects. 
Yables and formula: are given which will be useful 
to those who wish to set neat numerical exereises in 
trigonometry and mensuration. Section ii. is devoted 
to continued fractions, the Pellian equation, expression 
of an integer (when possible) as the sum of two 
syuares, and so on. Section ui. is on the elementary 
calculation of logarithms, and forms a supplement to 
a similar chapter in the first volume. 


Eel TERS ROM RHE SE DITOR, 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


Secondary Rontgen Rays and Atomic Weight. 


In papers on secondary Rontgen radiation and polarised 
Rontgen radiation I have shown that all the phenomena 
of secondary radiation (as indicated by an_ electroscope 
placed several centimetres from the radiator) may, from 
substances of low atomic weight, be accounted for by con- 
sidering the corpuscles or electrons constituting the atoms, 
to be accelerated in the direction of electric displacement 
in each primary Rontgen pulse as it passes through such 
substances, and that the interaction between the corpuscles 
affects only to a small extent the character of the secondary 
radiation proceeding from the substance. In fight atoms 
there is almost complete independence of motion of the 
corpuscles within the limits of disturbance produced by all 
primary beams experimented upon. 

It was also shown (Nature, March 9, 1905) that this 
independence of motion disappears in heavier atoms in 
which there may be conceived to be a more intimate re- 
lation between the corpuscles, inter-corpuscular forces 
being brought into play which have the effect of widening 
the secondary pulses and producing accelerations in the 
corpuscles in directions other than those of electric dis- 
placement in the primary pulse. Until recently I have 
been unable to make experiments on a sufficient number 
of elements of higher atomic weight to arrive at any law 
connecting the penetrating power of the secondary radi- 
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ation with the atomic weight of the radiator. Recent 
investigation has, however, shown that beyond the region 
of atomic weights in which the character of secondary 
radiation is almost independent of the mature of the 
radiator, the absorbability of the radiation is a periodic 
function of the atomic weight, the periodicity agreeing so 
far as these experiments have gone with the periodicity in 
chemical properties. 

A detailed account of these results will be published 
shortly. 

They, however, afford striking evidence of a connection 
between chemical properties and distribution of corpuscles 
in the atom, such as Prof. J. J. Thomson suggests in his 
conception of the constitution of the atom; for the 
character of the secondary radiation set up by a given 
primary can only, according to the theory which has been 
shown to account for all the phenomena | have hitherto 
observed, be affected by the relation between the radiating 
corpuscle and its neighbours. 

The results also suggest a method of determining atomic 
weights by interpolation, for a small variation in atomic 
weight is usually accompanied by a very considerable 
change in absorbability of the secondary radiation, and 
though in these experiments great accuracy has not been 
essential, it appears that in many regions a variation of 
atomic weight by much less than 1 would be indicated. 

The experiments are being continued. 

Cuaries G. 

University of Liverpool, February 9. 


Bark. 


The Falkland Island Fox. 


In a review in the current number of Nature ot Mr. 
Renshaw’s *‘ Some Mammalian Types,”’ reference is made 
to the ** Antareiic wolf of the Falkland Islands extermin- 
ated by the sheep farmers in self defence.’’ Might 1} be 
permitted to add a word on this subject in correction of an 
erroneous impression current among many nuturalists with 
regard to this animal? During a visit to the Falkland 
Islands in 4903, and again in 1904, | made careful in- 
guiries with regard to the native wolf or fox. The oldest 
sheep farmers in the islands, men who remembered when 
the fox was still plentiful, insisted that it was quite a 
mistake to credit it with attacking sheep; this never 
occurred, and the reason that the farmers waged war 
against the foxes was because the sheep, apparently mis- 
taking them for dogs, especially at night, in their terror 
ran into the bogs and swamps which abound in the islands 
and were consequently lost. None of the farmers whose 
experience went back to the time of these foxes had any 
memory of sheep being killed or even mauled by them. 
In making this correction, | must say that I have not seen 
Mr. Renshaw's book, and donseguently do not know what 
reason he attributes for the extermination of the fox. 

R. N. RupMosr-Brown. 

Scottish National Antaretic Expedition, Edinburgh, 

February to. 


Chinese Names of Colours. 


Os the interesting observation on Chinese names of 
colours of Mr. H. Crook, in Nature (January 11), 1 
would add this fittle information. Prof. Giles in his 


ue 


great dictionary gives (No. 4545) 4? #f as ‘‘a very light 
violet cofour’’; Wells Wifliams (p. 820) as ‘‘a purple 
colour.’’ Mr. de Zelinski and Clémence Royer, in an 
interesting note ‘‘ Sur les nonis des couleurs en japonais ”’ 
( Congrés internat. des Orientalistes, Compte rendu de 
la iére session, Paris, 1873, vol. i., pp. 83-87), give 
another example, in Japanese, of the same kind. 

y % (asagi), literally ‘‘ a light yellow,’ signifies, fol- 
lowing Prof. de Rosny, * blew de ciel”?! Mr. Hepburn, 
in his Japanese dictionary, fifth edition, Tokyo, 1894, 
renders the same expression by ‘’a light green or pale 
colour.” 

Analogous oddities can 
languages, as the French 
(the flower) jaune,’ &c. 

Firenze, Via Ricasoli 49, Italy. 


ra 


also be fiend in European 
“asur cendré,’’ or ‘‘ une rose 
GIOVANNI Vacca. 
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NOTES ON SOME CORNISH CIRCLES. 
The Merry Maidens, Lat. 


NE of the best preserved circles that I know of 


SO marten 


is mear Penzance. It is called the Merry 
Maidens! (Dawns-Maen), and is thus described by 
Lukis* (p. 1) :— 


me 


“This very perfect Circle, which is 75 feet 8 inches 
in diameter, stands in a cultivated field which slopes 
gently to the south. 

“(Tt consists of 19 granite stones placed at tolerably 
regular distances from each other, but there is a gap 
on the east side, where another stone was most 
probably once erected. 

‘*Many of the stones are rectangular in plan at 
the ground level, vary from 3 feet 3 inches to 4 fect 
in height, and are separated by a space of from ro to 
12 feet. There is a somewhat shorter interval between 
four of the stones on the south side. 

“In the vicinity of this monument are two mono- 
liths called the Pipers; another called Goon-Rith; a 
holed stone (not long ago there were two others); and 
several [5] Cairns.” 
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including the stones before mentioned and several 
barrows, some of which have been ploughed up. 

At varying distances from the circle and in widely 
different azimuths are other standing stones, ancient 
crosses and holed stones, while some of the barrows 
can still be traced. 

The descriptions of the locality given by Borlase and 
Lukis, however, do not exhaust the points of interest. 
Edmonds ' writes as follows: 

‘“ \ cave still perfect . is on an eminence in the 
tenement of Boleit (Boleigh) in St. Buryan, and about 
a furlong south-west of the village of Trewoofe 
(Trove). It is called the ‘ Fowgow,’ and consists of a 
trench 6 feet deep and 36 long, faced on each side 
with unhewn and uncemented stones, across which, to 
serve as a roof, long stone posts or slabs are laid 
covered with thick turf planted with furze. The 
breadth of the cave is about 5 feet. On its north-west 
side, near the south-west end, a narrow passage leads 
into a branch cave of considerable extent, constructed 
in the same manner. At the south-west end is an 
entrance by a descending path; but this, as well as 
the cave itself, is so well concealed by the furze that 
the whole looks Hike an ordinary furze break without 


Photo. by 


Lady Lockyer, 


Fic. 1 —The Merry Maidens (looking East). 


Lukis thus describes ‘‘ the Pipers 7 :— 

“Two rude stone pillars of granite stand erect, 

317 feet apart, and about 400 yards to the north-east 
of ‘the Circle of Dawns-Maen. No. 1 is 15 feet high, 
4 feet 6 inches in breadth, and has an average thick- 
ness of 22 inches, and is 2 feet g inches out of the 
perpendicular. The stone is of a laminated nature, 
and a thin fragment has flaked off from the upper 
part. No. 2 is 13 feet 6 inches high, and is much 
split perpendicularly. At the ground level its plan in 
section is nearly a square of about Ha,” 

Goon-Rith is next described :-—* x 3 is naturally 
of a rectangular form in plan, and is to feet 6 inches 
in height. The land on which it stands is called 
Goon-Rith, or Red Downs. The upper part of the 
stone is of irregular shape.” 

Borlase, in his ‘‘ History of Cornwall” (1769), only 
mentions the circle, but W. C. Borlase in his 
“ Neenia Cornubize ** (1872) gives a very rough plan 

1 I may here remark that ‘tg maidens” is very common as a name for a 
circle in Cornwall. It is a short title for 19 maidens. Lukis implies that 
Dawns-Maen once consisted of zo stones. If all the circles followed suit it 
would be interesting to note if the oresent number of 19 is always associated 
with a gap on the eastern sides, The “' pipers" are, of course, the musicians 
who keep the maidens merry, as does the “ blind fiddler" at Boscowen-un 


Circle. 
* ' Prehistoric Stone Monuments, Cornwall. 
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any way into it. The direction of the line of this 
cave is about north-east and south-west, which line, if 
continued towards the south-west, would pass close 
to the two ancient pillars called the Pipers, and the 
Druidical temple of Dawns Myin, all within half of 
a mile.’ 

This fougou is situated on a hill on the other side 
of the Lamorna V alley, near the village of Castallack, 
and the site of the Roundago shown in the t-inch 
ordnance map. 

Borlase ? says that many similar caves were to be 
seen ‘in these parts’? in his time, and others had 
been destroy ed by converting the stones to other uses. 

There is evidence that the circle conditions at the 
Merry Maidens were once similar to those at Stenness, 
Stanton Drew, the Hurlers, Tregaseal, and Botallack, 
that is that there was more than one, the numbers 
running from 2 to 7. Mr. Horton Bolitho, without 
whose aid in local investigations this paper in all 
probability would never have been written, in one 
of his visits came across ‘* the oldest inhabitant,’ 
who remembered a second circle. He said. ‘It 
was covered with furze and never shown to anti- 
guarians ’’; ultimately the ficld in which it stood was 


1 “The Land’s End District,” p. 46. - 2 ** Antiquities,” p. 274. 
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ploughed up and the stones removed. It is to prevent | 
a similar fate happening to the ‘* Merry Maidens ”’ 
themselves that Lord Falmouth will not allow the 
field in which they stand to be ploughed, and all 
antiquarians certainly owe him a debt of gratitude 
for this and other proofs of his interest in antiquities. 
Mr. Bolitho carefully marked the site thus indicated | 
on a copy of the 25-inch map. J shall subsequently 

show that the circle which formerly existed here, 

like the others named, was located on an important 

sight-line. 

Mr. Horton Bolitho was good enough to make a 
careful examination of the barrows A and B of Bor- | 
lase.' In A (S. 69° W.) he found a long stone still 
lying in the barrow, suggesting that the barrow 
had been built round it, and that the apex of the 
barrow formed a new alignment. In B there is either 
another recumbent long stone or the capstone of a 
dolmen. This suggests work for the local anti- 
quarians, 

I should state that there may be some doubt about 
barrow .\, for there are two not far from each other 
with approximate azimuths S, 69° 
W. and S. 64° W. The destruc- ; 


is that from this cause the angular height of the 
sky-line along the alignment cannot be measured in 
many cases. 

I will now proceed to refer to the chief sight-lines 
seriatim. The first is that connecting the circle 
which still exists with the site of the ancient one. 
On this line exactly I found four points, a barrow 
(L) which Boriase had missed (further from the circle 
than his barrow A), the site, the present circle, and 
the fougou; azimuth from centre of circle N. 64° E. 
and S. 64° W. This is the May vear line found 
at Stonehenge, Stenness, the Hurlers and Stanton 
Drew. 

in connection with this there is another sight-line 
which must not be passed over; from the circle the 
bearing of the church of St. Burian is about N. 64° 
W.; like the fougou it is situated on a hill, and near it 
are ancient crosses which I suspect were menhirs 
first and crosses afterwards.1 | However this may be, 
we sce in this azimuth of 64° three times repeated 
that the May and August sunrises and sunsets and 
the February and November sunsets were provided for. 


4, 


tion of these and other barrows was 
probably the accompaniment of the 


reclamation of waste lands and the 
consequent interference with anti- 
quities which in Cornwall has 
mostly taken place since 1800. 

But it did not begin then, nor 
has it been confined to barrows. 
Dr. Borlase in his parochial memor- 
anda under date September 29, 
1752, describes a monolith 20 feet 
above ground, and planted 4 feet 
in it, the ‘‘Men Peru” (stone of 
sorrow) in the parish of Constan- 
tine. A farmer acknowledged that 
he had cut it up, and had made 
twenty gate-posts out of it. 

My wife and | visited the Merry 
Maidens at Easter, 1905, for the 
purpose of making a reconnaissance. 
Mr. Horton Bolitho and Mr. Cor- 
nish were good enough to accom- 
pany us. 

On my return to London I began 
work on the 25-inch Ordnance map, 
and subsequently Colonel R. C. 
Hellard, R.E., director of the 
Ordnance Survey, was kind enough 
to send me the true azimuths of the 
Pipers. In October, 1905, Mr. 
Horton Bolitho and Captain Henderson, whose help 
at the Hurlers 1 have already had an opportunity of 
acknowledging, made a much more complete survey 
of the adjacent standing stones and barrows. 

In this survey they not only made use of the 25-inch 
map, but of the old pian given by W. C. Borlase 
dating from about i870. Although the outstanding 
stones shown by Borlase remain, some of the barrows 
indicated by him have disappeared. 

In January, 1y06, my wife and 1 paid other visits 
to the monuments, and Mr. Horton Bolitho was again 
good enough to accompany us. Thanks to him per- 
mission had been obtained to brealk an opening in 
the high wall-boundary which prevented any view 
along the ‘‘ Pipers ”’ sight-line. I may here add that 
unfortunately in Cornwall the field boundaries often 
consist of high stone walls topped by furze, so that 
the outstanding stones once visible from the circles 
can now no longer be seen from them; another trouble 

1  Nania,” p. 2r4. 
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Fic. 2.—The place of the May sunrise in Britisb latitudes. 


With regard to the other sight-lines 1 will begin 
with that of the Pipers as it is quite obviously con- 
nected with the eastern circle only; the stones could 
not have been seen from the other on account of rising 
ground. The barrow shown in this direction by 
Borlase has now entirely disappeared, and the earth 
has evidently been spread over the surrounding field ; 
its surface is therefore higher than formerly, so that 
when the opening was made in the wall the top of 
the nearest piper could not be seen from the centre 
of the circle; an elevation of about 2 feet from the 


1 In a.p. 658 a council assembled at Nantes decreed :—‘‘ Asin remote places 
and in woodlands there stand certain stones which the people often 
worship, and at which vows are made, and to which oblations are 
presented—we decree that they be a!l cast down and concealed in such 
a place that their worshippers may not be able to find them " 

‘*Now the carrying out of tbeir order was left to tbe country parsons, 
and partly because they bad themselves been brought up to respect tbese 
stones, and partly because the execution of the decree would have brought 
down a storm upon their heads, they contented themselves with putting a 
cross on top of the stones.”—'‘' Book of Brittany,” by Baring-Gould, 
P. 20. 
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ground level was necessary. Walking straight from 
the circle to the first piper, the second piper was 
exactly in a Hine, though at a much lower level. This 
showed that the ordnance values were not quite 
accurate, which was not to be wondered at as no 
direct observation had been possible. I therefore 
adopted the mean of the ordnance values as the true 
azimuth :— 


Piper 1.—N. 37 58 36 E. 
Piper2.— 38 52 36 


Mean ... . 38 25 36 


The sky-line from the centre of the circle was 
defined by the site of the vanished barrow, angular 
elevation 20', and it is highly probable that the func- 


ALTITUDES 
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HILL? HIGH 
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old one, but if we suppose it to have been used like 
the Barnstone at Stenness for observations over the 
circle its use at once becomes obvious. 

From the azimuth given, the declination of the star 
was 5° 24’ N. Now this was the position of the 
Pleiades B.c. 1960, when they would have warned the 
rising of the May sun. 

So that it is possible that the erection of the Pipers 
and of Goon-Rith took place at about the same time, 
and represent the first operations. 

The next alignment has an azimuth of S. 69° W.; 
from the circle, it would be the same within a degree 
from the site of the one which has disappeared, alti- 
tude of sky-line 18’; this Jine is to a stone cross on 
rising ground, doubtless a re-dressing of an old 
menhir, and on the line nearer the circle are the re- 
mains of a barrow. 

With these data 
the star in question 
was Antares, dec. S. 
13° 18', heralding the 


May sunrise 1310 R.¢. 
There is another 
stone cross defining 


al dinckaga Ne ieee 
IX. from the circle, 
altitude of sky-line 
about the same as 
along the piper azi- 
muth; an = interven- 
ing house prevents 
measurement. These 
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tion of the barrow when built was to provide a new 
sight-line when the star-rise place was no longer 
exactly pointed out by the piper line. 

With these data the star in question was Capella, 


dec. 29° 55’ N., heralding the February sunrise, 
2100 B.€, 

I next come to the famous menhir Goon-Rith, 
The conditions are as follows: from the circle 


AZ, 3, 81° 35’ W. Altitude of sky-line 34/. 

Concerning this alignment from the cirele, it may 
be stated that it cuts aeross many ancient stones, 
including one resembling a rock basin or laver, and 
another either a holed stone or the socket of a stone 
cross. | suspect also the presence in old days of a 
holy well attached to the circle, for there is a pool of 
water in a depression which is shown in the 25-inch 
map. 

I regard it as quite possible that we are here in 
prescnee of the remains of a cursus, an old wia sacra, 
for processions between the circle and the monolith. 


—Showing the influence of the height of the sky-line on the apparent place of sunrise. The double circle shows 
the tabular place of sun’s centre. 
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values give us N. 
dec. 38° 46, refer- 
rns to rc t wie 
warning the \ugust 
sunrise in 1640 Be. 

The three align- 
ments already re- 
ferred to, then, give 
us the warning stars 
for three out of the 
four quarter days of 
the May year, the as 
tronomieal conditions 
of which in Cornwall 
are shown in the 
accompanying — dia- 
grams. 

NORMAN LOCKYER. 
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ae discovery of diphtheria antitoxin and _ the 

excellent results obtained with it in practiee, 
which in the Metropolitan .\sylums Board hospitals 
has resulted in a reduction in the case-mortality from 


' about 29 to 11 per cent., raised hopes that a panacea 


I have not been able to find any astronomical use , 


for this stone from the circle or from the site of the 
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had at last been found for al] microbic diseases. But 
it must be confessed that expectations have not been 
realised, and as regards other therapeutic sera none 
has proved nearly so efficacious as the diphtheria 
serum, 

Several reasons may be given for this. The anti- 
toxic sera, 7.e. therapeutic sera prepared by the iniee- 
tion of bacterial} toxins, are much more potent than 
anti-microbic sera, and possess antidotal properties 
proportional to their strength. But unfortunately 
most micro-organisms do not produce an extra-celular 
toxin, like the diphtheria bacillus does; the toxie 
substances are more or less intimately associated with 
the baeterial cells, as in staphyloeoecic and strepto- 
coccie (septic) infections, typhoid, plague, &c. Now 
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the anti-microbic sera seem to neutralise through the 
interaction of two substances, one present in the 
serum, the other a constituent of the patient's body 
and limited in amount, so that when the whole of 
the latter has taken part in the neutralisation, no 
additional amount of the therapeutic serum produces 
a further neutralisation. 

Again, an anti-streptococcic serum prepared with 
streptococcus .\, though active against A, does not 
necessarily neutralise another streptococcus B. In 
diphtheria also, a local and visible lesion generally 
enables a diagnosis to be made, and serum treatment 
to be applied, before any great amount of tissue 
damage has been done, whereas in tetanus, for which 
a very potent antitoxin has also been prepared, it is 
the results of tissue damage which lead to a diagnosis. 
No therapeutic serum can, of course, repair tissue 
damage, and if this has proceeded beyond a certain 
degree the condition becomes incompatible with life. 
It is noteworthy that even in diphtheria, if treatment 
be delayed beyond the third day, antitoxic treatment 
produces results little better than treatment without 
antitoxin, tissue damage having proceeded to too 
great an extent during the interval. 

The fearful prevalence of plague in India during 
the last few years, which has caused the death of 
hundreds of thousands of the inhabitants of that great 
Empire, has naturally directed attention to the serum 
therapy of this disease, since no ordinary form of 
treatment has any particularly beneficial effect, and 
the Government of India has therefore been well 
advised to devote one of its scientific memoirs? to 
the subject, under the editorship of Lieut.-Col. 
Bannerman, M.D., I.M.S., who has had much experi- 
ence of plague. Various forms of anti-plague serum 
were the subjects of trial, the Roux-Yersin, Lustig, 
Haffkine, Terni, and Brazil, the details of the pre- 
paration of which are given, and tables of the results 
obtained. Col. Bannerman concludes from a_ study 
of the circumstances and of the case-mortality of 
the various series of cases treated with the dif- 
ferent sera that (1) the Roux-Yersin serum did 
not affect the case-mortality in the slightest degree, 
(2) in three out of the four trials made with Lustig's 
serum the case-mortality of the serum cases was 
higher than among those receiving ordinary treat- 
ment, (3) with Haffkine’s serum there is no certain 
evidence of its efficiency, (4) with Terni’s serum there 
is a difference of o.gt per cent. only in favour of the 
serum-treated cases, and (5) with Brazil's serum, 
though there is a difference of 2.85 per cent. in favour 
of the serum-treated cases, it is problematical if this 
can definitely be ascribed to the serum. 

As regards case-mortality, therefore, these trials do 
not suggest that serum therapy in plague is of much, 
if of any, value, but clinically there is an amelioration 
in the symptoms, and the cases when treated with 
serum live for a longer period than without it. We 
might add that the series of cases treated with Terni’s 
and with Brazil's serum (110 and 7o respectively) are 
too small to warrant any definite conclusions. Banner- 
man from these results considers that it will be 
necessary to commence anew the study of the serum 
therapy of plazue, and with this we cordially agree. 
At the same time we cannot help thinking that it 
would be desirable to make a much more extended 
use than has been done of the intravenous method 
of administration of the serum. 

R. T. Hewterr. 


1 Setentific Memotrs of the Government of India, Nv. 20, 1905. Serum 
Therapy of Plague in India. Reports by Mr. W.M. Haffkine, C.1.E., and 
various Officers of the Plague Research Laboratory, Bombay. Edited witb 
an Introduction by Lieut.-Col. Bannerman, M.D., B.Se., I.M.S., Director, 
Plague Research Laboratory, Bombay. 
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SEA COAST PROTECTION. 


CONFERENCE of local authorities having 

districts situated on the seaboard of England 
was held in London on February 6 on the subject 
of the defence of the coasts against erosion by the 
sea, and the national responsibility in regard to the 
matter. This conference was convened by the chair- 
man of the Herne Bay District Council. The matter 
had been taken up by the sea-side towns on the east 
coast in 1903, and a deputation was then appointed 
to wait on Mr. Balfour, but nothing came of this. 
The conference recently held consisted chiefly of re- 
presentatives of towns on the south coast, and a 
resolution was adopted ‘‘ That representatives of this 
conference be appointed to approach the Prime 
Minister and President of the Board of Trade, to 
request the Government to introduce into Parliament 
a Bill declaratory of the aforementioned principles 
and defining ways and means whereby some relief 
towards, or allowance in respect of, the cost and 
maintenance of protective works might be contributed 
by the Government.’’ The report of the meeting that 
appeared in the public journals does not say what 
“the aforementioned principles *’ consist of. 

The members who attended this conference con- 
sisted almost entirely of representatives of sea-side 
towns, where promenades and similar works have 
been constructed for the purpose of enhancing the 
attractions of these placcs. 

The Engincer, in an article on this conference, 
points out that to protect cfliciently long stretches 
of purely agricultural land, the sea margin of which 
consists of friable and easily eroded material exposed 
to the inroads of the sea, would (as shown in the 
book on “The Sea Coast,’’ published by Messrs. 
Longmans and Co.) involve a capital and maintenance 
expenditure out of proportion to the advantages 
secured, the value of the land preserved during the 
life of the protective works not being equal to one- 
third of the outlay required for protecting it. 

In the case of sea-side resorts or other localities 
where the coast-line is of considerable value, the 
Engineer points out that while the preservation of 
the littoral is an absolute necessity, the benefits to 
be derived by protection are almost wholly local, and 
the owners of agricultural land not worth the cost 
of protection would have a perfectly legitimate 
grievance if Imperial funds were spent for the benefit 
of their wealthier neighbours. It may also be added 
that all inland towns would have an equal right to 
protést against contributing towards money spent on 
these sea-side towns, where promenades and other 
works have been constructed to attract visitors, and 
thereby have enormously increased the value of the 
property of those whose land is adjacent. 

There was one part of the subject of coast erosion 
alluded to at the meeting which might with more 
reason be pressed on the attention of the Govern- 
ment, that is, the prevention of the removal of sand 
and shingle from the beach, which now forms a 
natural protection to the shore. As the law now 
stands, the Board of Trade, on being applied to, will 
order a local inquiry where complaint is made of 
injury done by such removal, and if as the result of 
such inquiry it is shown that such removal is in- 
jurious, the Board can, under its statutory powers, 
issue an order forbidding any further removal. The 
cost of these inquiries, however, is considerable. 

In some cases the Government itself is the offender, 
shingle being taken for making concrete for its coast 
works. In many cases the focal authorities, who are 
now asking for State relief, have been the worst 
offenders in this respect, by placing their sea walls so 
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as to shut in the natural shingle banks behind the 
walls or using the material from them for their works. 

The Government might justly be asked to obtain 
such an alteration in the existing law as would male 
any removal unlawful unless it could be shown that 
such removal would not in any way be injurious to 
adjacent property, and making it the duty of the 
coastguards to report where any removal of shingle 
or sand is taking place. 


NOTES. 

Tite present year will witness the filtieth anniversary 
of the foundation of a great branch of chemical industry 
which, perhaps more than any other discovery in applied 
chemistry, has reacted upon the science itself to its lasting 
benefit. Half a century ago the first artificial colouring 
matter obtained from a coal-tar product was discovered 
and manufactured by William Henry Perkin under the 
trade name of ‘‘ Mauve." The subsequent development of 
the coal-tar colour industry has been one continuous series 
of triumphs, and the colossal scale on which organic com- 
pounds of great complexity are now manufactured, olten 
in a state approaching chemical purity, cannot but strike 
the future historian of scientific industry as one of the 
most marvellous achievements ol applied organic chemistry 
of the present age. The marvel is enhanced when it is 
borne in mind that the whole of this industrial develop- 
ment, which has been made possible by the intervention 
of pure science at every stage, has taken place during the 
last half-century, The founder of the industry, Dr. Perkin, 
is happily still with us in full vigour, and a movement is 
now being organised to celebrate the jubilee of the dis- 
covery and to do honour to the discoverer. Preliminary 
meetings have been held under the auspices of the Chemical 
Society and a provisional committee formed, which com- 
mittee has prepared a scheme for submission to a public 
meeting for adoption at the Mansion House on February 26 
at 3 p.m., when the Lord Mayor has consented to take 
the chair. That the importance of the movement is being 
appreciated in this country is shown by the fact that, in 
addition to all the leading chemists and manufacturing 
chemists, the committee already comprises the names of 
Lords Halsbury, Rayleigh, Alverstone, and Avebury, the 
Right Hons. R. B. Haldane, A. J. Balfour, and Joseph 
Chamberlain, and representatives of the universities, Royal 
Society, the City companies, &c. The appreciation, more- 
over, is not limited to Perkin’s own countrymen, and 
it is known that when the scheme has been formally 
adopted at the Mansion House meeting on February 26 
other countries, and especially Germany, the present head- 
quarters of the industry, will participate in the movement. 
Those who are interested in the scheme are invited to 
attend the meeting. The secretary ta the committee is 
Prof. A. G. Green, of Leeds University, from whom par- 
ticulars can be obtained. 


A portrait of Dr. H. C. Sorby, F.R.S., subscribed lor 
privately, and presented by the subscribers to the Uni- 
versity of Sheffield, in commemoration of Dr. Sorby’s 
scientific work and lahours as one of the founders of the 
university, was unveiled on Monday, in the presence of 
a large assembly of leading citizens and other admirers 
of his devotion to scientific research and to the cause of 
higher education in Sheffield. .\lderman Franklin, as presi- 
dent of the university council, opened the proceedings, 
and the portrait was unveiled by the Lady Mayoress. Mr. 
simeon  ianelland Prot. \\Wey ales blickews Ru Seemwyho 
organised the movement for the presentation, in asking 
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the University to accept the portrait, referred to Dr, 
Sorby's long association with Sheffield—he might, in fact, 
be regarded as the Dalton or the Priestley of Sheffield— 
and to his sixty years of active work for the advancement 
of science and the extension of natural knowledge. The 
state of Dr. Sorby's bodily health prevented him from 
being present at the ceremony, but he expressed his appre- 
ciation of the honour in a letter to Alderman Franklin. 
The portrait is a replica of one painted hy Mrs. M. L. 
Waller, and now hanging in the rooms of the Sheffield 
Literary and Philosophical Society. 


Tue gold medal of the Royal Astronomical Society has 
this vear been awarded to Prof. W. W. Campbell, of the 
Lick Observatory, lor his spectroscopic researches on the 
motions of stars in the line of sight. The medal was pre- 
sented at the eighty-sixth anniversary meeting of the 
society on February 9, when the American Ambassador, 
Mr. Whitelaw Reid, received the medal on behalf of Prof. 
Campbell, who was unable to he present. Mr. Whitelaw 
Reid, in accepting the medal on Prof. Campbell’s behalf, 
said he would certainly value the decoration as highly as 
a soldier or statesman would value one sent him by a 
Sovereign. The United States is proud of every advance 
in art or science made by her sons—prouder of these than 
of triumphs in trade or in war—and it will be gratified 
that this high recognition for service to one of the noblest 
of sciences came from a land to which they are so closely 
related.—It may be remarked that this is the third con- 
secutive year that this medal has been awarded to an 
‘American astronomer. In lact, Mr. Choate, the late 
American Ambassador, in receiving the medal for Prol. 
Lewis Boss last year, remarked that it seemed quite one 
of the annual duties of the Ambassador to proceed to the 
rooms of the Royal Astronomical Society to receive the 
gold medal Out of the list of the last thirteen medallists, 
no less than seven hail from the United States. 


ACTIVE steps are being taken at York to ensure the 
success of the meeting of the British Association to be 
held there next August. Last Saturday, at a large and 
distinguished assembly, over which the Lord Mayor of 
York presided, the arrangements in connection with the 
forthcoming visit were advanced a further stage.  .\ re- 
ception committee representative of the city and county 
was elected, and it was resolved to raise a fund of not 
less than 2500!. for the necessary expenses of the meeting. 
In an appropriate speech, the Lord Mayor moved ‘* That 
this meeting agrees cordially to welcome the British 
Association to York this year from Angust 1-8, and in 
doing so attuches special interest to the [act that the 
Association began its existence in York seventy-five years 
ago.’’ The Dean of York seconded this resolution (which 
was curried unanimously); and in supporting it Dr. 
Tempest Anderson referred to local connections with the 
association, the first officials of which included some of the 
leading members of the Yorkshire Philosophical Society. 
The local reception committee appointed on Saturday is an 
unusually strong one: the president is the Lord Arch- 
bishop of York; chairman, the Lord Mayor (Mr. R. H. ¥. 
Wragge); vice-chairman, Dr. Tempest Anderson; 
treasurer, Sir J. Sykes Rymer; and secretaries, Mr. R. 
Perey Dale and Mr. C. E. Elmhirst. Pro-Chancellor 
A. G. Lupton (University of Leeds) and Prof. W. M. 
Hicks (University of Sheffield) both spoke at the meeting, 
and expressed the desire of their universities to assist in 
making the forthcoming meeting of the association # 
success. 


FEBRUARY 15, 1906| 


Sin Wiriiam Crookes has been elected a corresponding 
member of the physical section of the Paris Academy of 
Sciences in succession to the tate M. Bichat. 


Tre second congress of the German Réntgen Society 
will be held at Berlin on April 1-2, under the presidency 
‘of Prof. Eberlein. 


Tue largest steel ingot ever made was cast at Man- 
chester on February 1. It weighed no less than 120 tons, 
and was cast on the Whitworth system of fluid com- 
pression. The 120 tons of molten steel were subjected to 
A pressure of 12,000 tons in order to make the ingot 
homogeneous and sound throughont. 


In order to lessen the smoke and soot nuisance in the 
town of Helsinglors, the municipal authorities have 
appointed an engineer, Mr. Ed. Cedercreutz, first to ex- 
amine and test the boiler and furnace installations in the 
town, and then to propose suitable means for diminishing 
the above mentioned source of annoyance. 


1x honour of the late Prof. Edouard Grimaux, who by 
reason of his numerous chemical researches, and par- 
ticularly his contributions on the atomic theory, has taken 
a high place among French men of science, it is proposed 
to erect some form of memorial in his native town olf 
Rochefort-sur-Mer. Contributions to the memoriaf fund 
are to be addressed to the Mavor of Rochefort, M. E. 
Marianelli. 


Tue Society of German Portland Cement Manufacturers 


wilt hold its twenty-ninth general meeting in Bertin on | 


February 16-17. On the agenda list are the following 
papers, amongst others :—Report from the society’s fabor- 
atory, Dr. Framm, of Kartshorst; report of the sea-water 
commission, Dr. Eng. Rudolf Dyckerhoff, of Améneburg ; 
report of the committee for examining the change of 
volume and the time of binding of Porttand cement, Dr. 
Miilier, of Riidersdorf; hydraulic binding appliances, 
Dr. Goslich, of Ziillchow; rotating furnaces, Dr. 
Michaélis, sen., of Berlin; the acidity of water and_ its 
removal, Mr. H. Wehner, of Kissingen. 


On January 28, at Stensjéhofm, near Ryssby, in Sweden, 
the agricultural chemist Prof. Atexander Miller died in 
his seventy-eighth year. A native-born German, Miiller 
received his early education in Chemnitz and Freiburg, and 
at the University of Leipzig. In 1851 he was appointed 
lecturer in chemistry at the Trade School in Chemnitz; 
from there, in 1856, he was appointed director of the 
agricultural experimental section of the Landbruks 
Academy in Stockholm, and consulting agricultural adviser 
for Sweden and Norway. In this capacity Miiller dis- 
played great ingenuity in conducting numerous practical 
experimental investigations for the welfare of Scandinavian 
agriculture. The earliest of his published researches dealt 
chiefly with dairy methods, hygienic questions, and the 
proper working of various soils. In later years he 
occupied himself mainty with questions relating to the 
cleansing of towns, and, indeed, published a number of 
Papers on this subject. 


By the death on January 13, at the early age of forty- 
six, of Prof. A. S. Popow, physical science in general, and 
Russian science in particular, has lost one of the pioneer 
band of physicists in the field of wireless telegraphy. 
After studying at the St. Petersburg University from 1877 
to 1883, Prof. Popow was appointed first an assistant, and 
Tater professor of physics in the Mining School for Officers 
at ISronstadt, whilst he also delivered lectures at the 


NOw1oon, VOL 73)| 


NA LOT 373 


Technical High School for the Russian Marine from 1890 
to 1901. His zeal for work was extraordinary ; although 
he devoted himself strenuously to experimental work in 
different branches of electrotechnics, he also found time to 
superintend the electrical station at Nijni Novgorod, 
whither he betook himself each summer. His work in 
1895 was particularly rich in results, for in the summer 
of that year he succeeded in signalling over tong distances 
by means of electromagnetic waves, and also invented an 
apparatus for graphicatly indicating and recording storms, 
which in 1896 was introduced into the meteorological 
observatory of the St. Petersburg Forest Academy, whilst 
the Parisian firm of Dacretoit constructed a receiving 
station for wireless telegraphy according to Popow’s plans, 
which have been taken as a model for the installation 
throughont the Russian Marine. In 1905 Popow was 
appointed professor of physics at the electrochemical insti- 
tute in St. Petersburg, and on September 28, 1905, on the 
declaration of the academic freedom of Russian universities, 
he was elected director of the institute. Popow’'s intef- 
lectual gifts, his attachment to scientific research, and 
geniality of intercourse at alt times, secured for him the 
warmest sympathy and respect from both colleagues and 
students. 


In reply to the request made by Prof. S. P. Thompson 
in last week’s Nature (p. 340) for the dates of birth and 
death of William Nicol, the inventor of the Nicol prism, 
two correspondents state that Nicol was born about 1768 
and died in 1851 at Edinburgh, where he was a teacher 
of physics. (See the ‘‘ Century Cyclopedia of Names "” 
published by the Times, p. 737-) 


It is announced by Science that there is a movement 
being started to present to the City of Philadelphia a 
statue of Dr. Joseph Leidy. Dr. Leidy, who was born in 
that city in 1823, and died there in 1891, added much to 
its scientific eminence, and as president of the Academy of 
Natural Sciences, professor of human and comparative 
anatomy and zoology in the University of Pennsylvania, 
and president of the Wagner Free fnstitute of Science, 
accomplished much for these institutions. 


Tue Cairo correspondent of the Times states that Mr. 
T. Barron, the geological surveyor to the Anglo-sudan 
Administration, died on January 31 at El Koweit. While 
in the Survey Department of the Public Works Ministry 
in Cairo, Mr. Barron rendered excellent services in revising 
the geology of the country between Cairo and Suez. in 
1904 Mr. Barron’s services were lent to the Sudan Govern- 
ment, and part of the work with which he was then 
entrusted included the investigation of the tignite deposits 
of Tchelga, in north-west Abyssinia. He eventually joined 
the Sudan service. 


Dr. C. G. SeLriegmaxs, Hunterian professor 
delivered the first of his three lectures on Monday in the 
theatre of the Royaf College of Surgeons, and took as 
his subject the ‘* Physical Anthropology and Ethnology of 
British New Guinea.’’ Alter directing attention to the 
general features of New Guinea, Dr. Seligmann proceeded 
to classify the natives of British New Guinea into four 
main stocks, Papuo-Melanesian in the south-east, Motuan 
around Port Moresby, Eastern Papuan in the hinterland 
or mountainous region, and West Papuan in the large 
western area, much of which is still unknown, The 
lecturer pointed ont that there were linguistic and other 
resemblances between his Papuo-Melanesian stock and the 
island Melanesians, particularly those of the Solomon 
Islands. There is an area of brachycephaly on the west 
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of the Papuan Gulf for which it is very difficult to account ; 
members of this stock seem to form part of the population 
south of the Fly River. The average stature rises in pro- 
ceeding from the centre of the Gulf eastwards. There 
suspect Australian influence, even in 
Straits Islands.—The lectures are open to the 
public; the second was given yesterday, and the con- 
cluding one will be delivered to-morrow (Friday) at five 
o'clock. 


is 


no reason to the 


Torres 


Pror. S. H. Reynoips, University College, Bristol, in- 
forms us that the rock fall at Cheddar on the night of 
Sunday, February 4, is not a matter of any very great 
moment, though much has been made of it in the papers. 
the 
northern or dip slope side of the gorge, which here follows 
the strike of the rocks. The fallen rock itself 


The point at which it tool place is a quarry on 


detached 


from the quarry face ulong the bend of a master joint, 


1.—The recent rock-fall at Cheddar. 


and estimates of its amount from 


to 
500,000 tons; but an experienced quarry owncr has assured 
Prof. Reynolds that 20,000 tons is about the amount of 


vary 70,000 tons 


the fall. Though this may seem a very large amount, the 
fall is entirely confined to the face of the quarry, and the 
general features and beauty of the gorge are absolutely 
unaffected by it. 


Is the annual report on British New Guinea for 1903, Sir 
F. Winter described a people on the Musa River, named 
Agaiambo; according to the newspaper reports of the 
period they are web-footed dwarfs; subsequent information 
went ta show that they had been wiped out by a_ hostile 
tribe. The latest report, for 1904-5, shows that this latter 
item) was incorrect, for ten members of the tribe have been 
measured by Captain Barton, and their photographs sent 
to Sydney. Unfortunately, much of the latest information 
is contradictory of the earlier report; the \gaiambo are 
stated to kneel in their canoes or sit on their heels, and 
to this circumstance their physical 
attributed ; but Sir F. Winter says that 
over, it is difficult to see how sitting on the heel could 
produce, as alleged, a protrusion of the hevl. There is no 
evidence to show that the tribe is web-footed; they are not 
dwarfs; the man seen by Sir F. Winter stood as high as 
an ordinary native; what was peculiar about him was that 
the lower extremities were badly developed, so that his 
hips were 3 lower than those of the ordinary 
native. This feature seems to be borne out by the later 
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evidence. There is no reason at present to suppose that 
they are of different stock from their neighbours; they are 
said to speak the same language as the Barigi, with whom 
they barter produce. 


IN a paper on library aids to mathematical research, 
published in the Proceedings of the Royal Society of 
Edinburgh, Dr. Thomas Muir has touched upon a sub- 
ject of ever-growing iniportance that has not vet received 
the systematic attention in this country which it needs. 
It deals with the requirements of the scientific investigator 
classed under the two general main categories of books and 
books about books. The paper is confined to the single 
subject of mathematics, with reference to Scotland in par- 
ticular, Dr. “there can be no 
doubt, however, that other subjects ure in as bad a plight, 
and that the whole question of library aid is worth serious 


buts Muir remarks, 


and prompt attention from all scientific men.’? Com- 
mencing with ‘books about books,’’ or summaries of 
existing literature, and excluding the ‘‘ Bibliotheca 


Mathematica, "’ which is different in scope, Dr. Muir finds 
that the mathematician is adequately provided for as re- 
gards past literature by Poggendorff’s ‘* Handworterbuch ” 
and the Royal Society catalogues, und as regards current 
literature by the ‘* Jahrbuch tuber die Fortschritte,’’ the 
Amsterdam ‘‘ Revue semestrelle,"’ and the ‘' International 
Catalogue of Scientific Literature.’’ But when it comes 
to the books themselves, the present state of affairs is 
eminently unsatisfactory. Confining his attention to the 
sixty-seven serials, mainly mathematical, included in the 
list published in the ‘‘ International Catalogue, .\”’ for 
1903, Dr. Muir tabulates the state of affairs in the libraries 
of the University and Roval Society of Edinburgh and 
the University and Philosophical Society of Glasgow. He 
finds that only thirty-four of the sixty-seven periodicals 
are to be found in the combined libraries of southern 
Scotland, and many sets are incomplete, but that a con- 
siderable duplication exists in the libraries in question. 
Austrian mathematics is unrepresented. An annual ex- 
penditure of 100l. would suffice to purchase and preserve 
all the serials on the list, but even without any expenditure 
whatever the whole object could be attained by cooper- 
ation between the several libraries and gradual elimination 
of the of duplication. Dr. Muir considers that 
mathematical research at present can only be pursued in 
Scotland with difficulty and uncertainty, and that research 
in mathematical history practically an impossibility. 
What Dr. Muir says regarding Scotland applies with still 
more force to libraries elsewhere. If he had extended his 
study, for example, to Wales, he would have found three 
separate libraries in the three university colleges each with 
only some tol, or so per annum for purchase and binding 
of books and periodicals. 


Causes 


is 


THE opening article in the January number of Himmel 
und Erde devoted to the discussion of the question 
whether the attributes of organisms can be due to physical 
causes. In coneluding this article, the author, Dr. Y. 
Franz, of Breslau, points out that, although a physical 
origin of life is highly probable, its demonstration is a 
matter of almost insuperable difficulty. 


is 


In the Janvary issue of the Museums Journal, Mr. J. 
Minto the relation of provincial museums to 
national inptitutions.  A\fter pointing out that local 
museums cannot at the present day grow with the requisite 

| rapidity and properly discharge their educational functions 
if dependent solely upon donations, the author expresses 
himself as follows :—‘‘ It will take years to do away with 


discusses 
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the idea of museums still entertained by many members 
of committees, as store-houses of curiosities, and to under- 
stand that museums must form part of the educaticnal 
machinery of the nation.”’ 


We reproduce from an article on the Florida Keys, pub- 
lished in the National Geographic Magazine for February, 
an exceedingly interesting photograph of an alligator’s 
nest, showing a large number of eggs, from some of 


which young alligators have been hatched. In common 


Fic. :.—An alligator’s n- st, with newly-hatched alligators, in Fl rida. 
From the Vational Geographic Magazine. 


with the caimans of Central and South \meriea, the 
Mississippi alligator lays a number of eggs amid brush- 
wood, which are carefully covered over with débris, and 
guarded during the period of incubation by the parent. 
In due course the young alligators are hatched, and soon 
make their way to the water, the nest, at least in the 
case of some of the Brazilian caimans, being opened by 
the female parent in order to facilitute the escape of her 
progeny. 


Ix an instructive article entitled ‘‘ Saving California's 
Fruit Crops,’ published in the Century Magazine for 
February, the author, Mr. W. S. Harwood, dwells on the 
important services Mr. Compere has rendered to fruit- 
growers in America, and thus throughout the world, by 


his efforts to discover insects which will hold in check 
some of the most injurious insect fruit-pests. Mr. 
Compere’s idea is that every injurious insect has an 


enemy in some part of the world, if only it can be found. 
He discovered, for instance, in Spain, a region where the 
codling-moth lives, but where the ravages of the worm 
to which its eggs give birth were slight. Investigation 
showed that this was due to an ichneumon-fly, by which 
the pest was kept in check. Naturally it was assumed 
that what held good for Spain would also be efficient in 
California, and a number of ichneumon-pupa were accord- 
ingly packed and dispatched to the States. When the 
flies hatched they at once set to work on the codling- 
moth caterpillars, with the result that a swarm of young 
ichneumons has been produced, and it is hoped that in 
course of time the codling-moth pest may become a thing 
of the past. Another plan is to send a small tree of the 
species affected by a particular pest to the country where 
the enemy lives, whence it is returned to its native home 
provided with a stock of destroyers. 


To the American Naturalist for January Lieut.-Colonel 
C. D. Durnford contributes an article (also published 
synchronously in this country in the .lxuals and Magazine 
of Natural []istory) on the flight of flying-fishes. In this 
it is maintained that the ordinary ‘‘ aéroplane theory "’ of 
the flight of these fishes is based on an absolute mechanical 


NO. 1894, VOL. 73] 


ALT ORE 


avo 


impossibility, and that the real explanation is to be found 
in an intensely rapid vibration of the wing-like pectoral 
fins—a vibration which is revealed to the eye when the 
movement slows down as the fish touches the crest of a 
wave. In another article in the same journal Messrs. 
Dexler and Freund furnish some interesting information 
with regard to the mode of life of the dugong, noting also 
the various methods employed in the capture of these 
animals in Queensland. It is confirmed that dugongs do 
not voluntarily leave the water, while it is suggested that 
they seldom enter brackish, and are incapable of living 
in fresh water. Much interest attaches to the existence 
of a slimy coating for the protection of the eye, a similar 
coating also occurring in whales, although in the latter 
instance it is of an oily nature, in order to prevent its 
being too easily washed away by the sea-water. 


Ix Macmiullan’s elmer, MWe, Jel, 1, 
Puxley describes the unhygienic conditions which largely 
obtain in the production and distribution of milk, and 
suggests the precautions which should be taken to ensure 
a wholesome milk supply. 


Magazine for 


MESSRS, SANDERS AND CrowuturstT, Shaftesbury Avenue, 
W., have submitted for our inspection a series of excel- 
lent lantern slides, and an album, entitled ** Wild Birds 
at Home,’ of sixty beautiful reproductions of photographs 
taken with the ‘* Birdland ” camera, which has been made 
specially for natural history photography. A comparison 
of these life-like pictures—which are faithful represent- 
ations of the actual environments of the birds depicted, 
untouched in any way by engravers—with the woodcuts 
which comparatively few yeurs ago were the only illus- 
trations available for works on natural history will demon- 
strate vividly the astonishing advances in pictorial illus- 


Fic, 1.—Gannets on the wing. From a photograph taken with the 
‘* Birdland ** Camera. 


tration made possible by instruments like the ‘ Birdland ”’ 
camera in the hands of patient observers. Photographs 
of this high excellence both encourage and assist the study 
of animal life. 


Tne Journal of Hygivne for January (vi., No. 1) contains 
papers by Prof. Muir and Mr. Browning on anti-immune 
bodies and complementoids and on the action of comple- 
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ment as agglutinin, by Mr. MacConkey on a method for 
hastening the liquefaction of gelatin by the B. clouceac, 
by Dr. Boycott on the bacteriology of para-typhoid fever, 
and by Dr. Haldane on a portable apparatus for gas 
analysis. Dr. Sandilands writes on epidemic diarrhcea 
and the bacterial content of food, suggesting that flies may 
be the active agents in conveying this disease, no mention, 
however, being made of Dr. Nash’s previous work in this 
direction. Prof. Ronald Ross directs attention to the 
occurrence of flagellated protozoan parasites in the mos- 
quito (C, fatigans), which he suggests may invalidate 
Schaudinn’s work on the development of the hemosporidian 
Halteridium danilewskyi in this insect. Dr. Hamilton 
Wright also contributes a reply to Dr, Travers’s criticism 
of preventive measures against beri-beri, which appeared in 
a former number of the Journal. 


A sevect list of works prepared at the Royal Botanic 
Gardens, Kew, by members of the staff, or in collaboration 
with them, has just been published as No. 1 of the Kew 
Bulletin, 1905. The list is extensive, as it goes so far 
back as 1859, when Grisebach’s ‘‘ Flora of the British 
West Indies ’’ began to appear, and it includes Dr. Watt's 
‘* Dictionary of Economic Products of India’’ and the 
Annals of Botany. It is to be hoped that this number 
is a precursor to the resuscitation of the Bulletin. 


From the Department of Agriculture, Nairobi, a leaflet, 
No. 10, has been issued on the insect and fungoid pests 
reported during the year 1904-5. The larvae of a moth, 
Spodoptera exempta, destroyed the vegetation near 
Nairobi; a ladybird, Epilachna similis, is mentioned as 
doing great damage to maize and wheat; and several 
beetles and other insects were observed. Amongst fungi, 
wheat-rust proved fatal to the prospects of the wheat crop, 
dwarf beans suffered from rust and anthracnose, and the 
crop of chick-pea, Cicer was completely de- 
stroyed by a uredo-fungus. 


arietinum, 


THE historic quotation connected with Darwin’s examin- 
ation of the primrose might well be repeated with refer- 
ence to a posthumous paper on the oxlip by the late Prof. 


Errera, edited by Miss J. Wéry for the Receuil de 
Pinstitut botanique, Brussels (vol. vi.). The paper fur- 
nishes a good illustration of Prof. Errera’s talent for 


drawing deductions from simple experiments or observ- 
ations. It was found that although the number of long- 
styled and short-styled plants was about equal, a bunch 
of flowers collected at random nearly always contained more 
of the long-styled, this being due to the slightly larger size 
of the flowers; the balance is maintained by the direct 
fertilisation of a larger number of short-styled flowers. 


We have received the report of the Meteorological 
Service of Canada for the year 1903. At the chief stations 
observations are taken day and night at equal intervals 
of time not exceeding four hours; at other stations they 
are taken three times daily, except in the case of those 
recording only rainfall and the general state of the weather. 
For the purpose of weather forecasts the country is 
divided into ten districts; the general success of fully or 
partially verified predictions amounted to 8 per ‘cent. 
The results for the numerous stations are very carefully 
prepared, and include observations in Newfoundland, 
Labrador, and Bermuda, together with a chronicle of the 
chief characteristics of the weather in each month. Maxi- 
mum shade temperatures of 99° were registered at Alberni, 
British Columbia, in June, Melfort, N.W. Territories, and 
St. Alban’s, Manitoba, in July; minimum, —67°, at Good 
Hope, N.W. Territories, in February, 
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Tue U.S. Monthly Weather Review for September last 
contains an account of the Japanese ineteorological service 
in Korea and Manchuria. At the beginning of the Russo- 
Japanese war, Prof. Wada, who had been connected with 
the meteorological service of Japan since 1879, was 
entrusted by the Japanese Government with the organ- 
isation of a similar system in Korea and Manchuria, and 
is now completing the work as chief of that service; up to 
the present time fourteen stations have been established. 
A first-class observatory has been established at Chemulpo ; 
the other stations, including Mukden, Fusan, and Port 
Arthur, are mostly of the second order. All the coast 
stations issue daily weather predictions, which are made 
known by means of flags; the central observatory issues 
storm warnings when an atmospheric disturbance is ex- 
pected on or near the coasts of Korea and Manchuria, and 
day and night signals are immediately displayed at all 
stations. : 


In view of the fact that acetylene gas is used in 
Germany to a very large extent, it is proposed to form a 
guild of acetylene apparatus owners for the purpose of 
collecting, arranging, and distributing information on 
methods of preparation and storing and on the uses of 
acetylene. 


It has long been known that the province of the 
Pechora is rich in mineral treasures. Quite recently 
it party of Russian and Belgian engineers examined the 
basin of the Ussa, and made rich finds of naphtha and 


copper ores. In fact, it is stated that the quantity of 
naphtha to be obtained from surface deposits in the 
Pechora district exceeds that present in the Caucasus, 


and is of a better quality, whilst the tonnage of easily 
workable copper ores is given us many millions. But for 
the working of these treasure-fields a large sum of money 
will be required, inasmuch as even the most primitive 
roads and methods of easy communication are practically 
unknown; also the population, and consequently the supply 
of labour, is extremely small. However, it is reported 
from St. Petersburg that energetic efforts are being made 
to obtain the necessary capital. 


In the Lancet for December 16, 1905, Dr. P. W. Latham 
describes a new method of directly transforming a-benzoyl- 
amino-p-hydroxycinnamic acid into tyrosine, by heating 
it with potassium cyanide, which acts as a reducing agent, 
and subsequently boiling the product with aqueous barium 
hydroxide. A theory, based on these observations, is 
advanced as to the method of formation of tyrosine in the 
animal body. 


In a note published in the Annalen der Physik (series 4, 
vol. xviii., p. 860), Prof. B. Walter recommends the use 
of a material called ‘ picein,’? manufactured by the New 
York-Hamburg Indiarubber Company, as a cement for 
joining together pieces of physical apparatus; it is prefer- 
able to sealing-wax on account of the ease with which it 
can be worked, and the fact that it does not become brittle. 
As it is insoluble in water and alcohol, it can be used in 
contact with solutions prepared with these solvents, for 


example in absorption cells. 


WE have received a reprint of a memoir by Prof. Augusto 
Righi, published in the Memorie of the Royal Academy of 
Sciences of Bologna (series vi., vol. ii., p. 151), in which full 
details are given of the method used in ascertaining the con- 
nection existing between the atomic weight of an element 
and the amount of secondary radiation it emits when sub- 
jected to the 8 and y rays of radium; the results have 
already been noticed in Nature (vol. Ixsii. p. 350). 
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In the Atti det Lincei (series 5, vol. xiv., ii., 207) Prof. 
A. Righi describes a number of experiments which were 
made with the purpose of ascertaining the influence of 
the rays of radium on the resistance of certain solid and 
liquid dielectrics. A miarked increase in the conductivity 
under the influence of the rays was observed in the case 
of liquid vaseline and olive oil, but with benzene, petro- 
Jeum ether, and carbon bisulphide a much smaller effect 
was found. When solid colophony was subjected to the 
action of the rays, a change of conductivity could not be 
detected. 


A WORK upon steam turbines, by Messrs. T. Stevens and 
H. M. Hobart, giving the miost recent results in practice 
and having a concise account of the latest types, will be 
issued by Messrs. Whittaker and Co. in March. 


Messrs. SwAn SONNENSCHEIN AND Co., Ltp., have now 
published the ‘* Public Schools Year-book ’’ for 1906, 
being the seventeenth issue of this important annual. 


Among other useful chapters which the volume contains, in 
addition to full particulars of 117 public schools, those 
dealing with engineering, medicine, agriculture, and horti- 
culture as professions are of particular value to parents 
desiring occupations for their boys. 


Mr. Francis Hopcsox has published the third volume 
of the second series of the Proceedings of the London 


Mathematical Society. The volume runs to 482 pages, 
and includes papers read before the society during the 
period December 8, 1904, to November 9, 1905. As the 


papers read at meetings of the society are briefly described 
in our ‘‘ Societies and Academies ’’ columns, there is no 
necessity for a detailed statement of the contents of the 
volume, though it may be added that, in addition to the 
papers, the volume includes records of the proceedings at 
meetings and an obituary notice of the late Mr. Robert 
Muckermbyeerot. Mi. J. Mi bor RS: 


OUR ASTRONOMICAL COLUMN. 


Comet 1905¢ (GrAcopiINI).—Herr A. Wedemeyer gives 
a continuation of his daily ephemeris for comet 1905¢€ in 
No. 4074 of the Astronomische Nachrichten. The follow- 
ing is an extract therefrom :— 


Ephemeris 12h. M.T. Berlin. 


1906 a. (true) 6 (true) log » log a Bright- 
h. m 5 ae ness 

Feb 18 ... 0 49 32 a p20meenO OLO2 5. O/T 22 a21Or 
20memmipe 2) 3... = TIS 5yeO04 24)... OF1237 a 2°48 
22ers 45 ... —1O027 0019040... O°1355 «2. 2°13 

CRU ce, Sl BAY PALS = EB) ono CNN aoa CCU an, WES 
20eeles5 OC... — Jedi (G'0034)... O°1G02 =. 1°58 
2oeledd 37... —sOeeAmeOlO2l a. O'1725 0,138 


Brightness at time a Ascot eee 


It will be noticed that the comet has rapidly decreased 
in brightness, and, as its magnitude when discovered was 
only about 10-0, has become a more difficult object. On 
February 18 it will set about 2} hours after sunset in the 
south-west. 


CoMET 19064 (Brooks). —Several observations of comet 


1906a are recorded in No. 4073 of the -lstronomische 
Nachrichten, in which also appear a set of elements and 
an ephemeris calculated by Herr M. Ebell. 


The magnitude of the comet on January 28-31 was 


about 100, and Prof. Hartwig, observing with the Bam- 
berg heliometer on the latter date, recorded that the comet 
was round, had no tail, and had a central nucleus which 
appeared to be about one magnitude fainter than a 9-3 
magnitude star. 

The latter part of Herr Ebell's ephemeris is given 
below :— 
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12h, 


1906 a (true) 6 (true) log > log A Bright- 

h ms. ness 

Feb. 16 ... 12 4 44... +8435 ... 071909... 9°9742 .. 0°99 
Ti 7meeLONS SG edilenemctoand 

i... 9 13 22... +8415 .. O711955 9°9817 .. 094 
19... 8 12 51... +83 8 

BO) om 9) BE WO con Fhe C1} soo Sen 99912 ... 0°88 

Although near to the pole, the comet is not an easy 

object, owing to its small magnitude, which is now 

decreasing. 


OpsERVAtiONS OF ERos.—The results of a number of 
observations of Eros, made at the <Arcetri Observatory 
between July 26 and August 25, 1905, appear in No. 4073 
of the Astronomische Nachrichten. 


Variations in the magnitude of the asteroid were 
observed as follows:—July 28, mag.=11-4; August 7, 


mag.=16-4; August 23, mag.=12-0. 
Gane 19656 and igose were also observed at Arcetri, 
and the results are given in the same journal. 


CATALOGUE OF STARS wiTtIN Two DEGREES OF THE 
Nortu Porre.—Publication No. 2 of the Vassar College 
Observatory is devoted to a catalogue of 408 stars all of 
which are within 2° of the North Pole. The coordinates 
and magnitudes have been determined from eight plates 
taken by Prof. Donner, of the Helsingfors (Finland) 
Observatory, by Dr. Caroline E. Furness. A previous 
publication (No. 1) dealt similarly with the stars situated 
within 1° of the pole, and to this the present volume forms 
a sequel. The positions are given for 1888-0, and in cases 
where the star is common to both, references are given to 
the 3.D.M. and Carrington catalogues. The present work 
is published by the Carnegie Institution, and forms No. 45 
in the publications of that body. 


THE FirRE NEAR Mount WiLson OBseRvatory.—Writing 
to Popular Astronomy, No. 2, vol. xiv., Prof. Hale corrects 
the recent report concerning the forest fire on Mount Lowe, 
and states that, us the fire did not come within several 
miles of the Solar Observatory, the observers there were 
never in any fear that the buildings or instruments might 
be injured. 


THE INcREASING PERIOD oF B LLyR-®.—In an article pub- 
lished in No. 367 of the Observatory, Dr. Alex. W. Roberts 
makes an interesting suggestion concerning the diminish- 
ing rate of increase in the period of 8 Lyre. 

Having discussed a number of previous observations, he 
has deduced a formula which gives the period of this 
variable at any date, the epoch being 1900.0, The sug- 
gested cause is that in 8 Lyrae we have a binary in which 
the component stars are slowly receding from each other 
under tidal forces, and if this is so it provides direct 
evidence in support of Prof. Darwin's theory regarding the 
evolution of planetary and stellar systems. 


Tue Unitep States NavaL Opservatory.—Rear-Admiral 
Chester’s report of the operations of the United States 
Naval Observatory for the fiscal year ending June 30, 
1905, shows that the staff is again to be congratulated 
on the amount of work performed. Nearly 950 observ- 
ations, including 218 of Saturn’s satellites, were made with 
the equatorial, and 9179 observations were made with the 
meridian instruments; the latter included nearly 4000 
observations of Gill's ‘‘ zodiacal stars’? and an equal 
number of ‘‘ standard stars.”’ 

The A.G. Zone Catalogue of the stars between —13° 5 
and —18° 10' is nearing completion; all the stars have 
been observed, and most of the observations have been 
reduced to 1900-0. 

With the photoheliograph, photographs of the sun were 
obtained on 166 days, and showed spots and faculze on the 
solar disc on 162 days. Whilst engaged upon this work, 
Mr. G. H. Peters made some valuable observations regard- 
ing the focal variation due to temperature. A new triple 
lens of 73 inches aperture and 65 feet focal length, giving 
a solar iniage of about 7 inches diameter, has been pro- 
cured, and was to be used for solar photography after 
its employment on the 1905 eclipse expedition to Spain. 

The branch observatory at Tutuila, Samoa, was, on the 
date of the report, rapidly approaching completion. 
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RECENT REPORTS OF GEOLOGICAL 
BICUR WIE NS" 
Cleavage. 

HE subject of rock cleavage is one of perennial interest ; 

only a short time ago were Dr. Becker's views noticed 
in these columns, views founded upon experiment and 
analysis. Now, Dr. Leith (1) lays before us his reading of 
the same problems after attacking them by the way of 
micra-sections and field observations. ihe author makes 
the term ‘‘rock cleavage ’’ very comprehensive; he re- 
cognises among cleavable rocks two broad divisions, which 
he calls respectively protoclase, or original cleavage rock, 
and mietaclase, or secondary cleavage rock. The former 
class includes such structures as bedding in sediments and 
flow structure in lavas; the latter class is considered under 
the heads “fracture cleavage’’ and ‘' flow cleavage.” 
Fracture cleavage is conditioned by the existence of in- 
cipient or cemented and welded parallel fractures, and is 
independent of the parallel arrangement of the mineral 
constituents. Flow cleavage is conditioned solely by a 
parallel arrangement of the minerals. The one is a pheno- 
menon of the zone of fracture, the other of the zone af 
flowage in the lithesphere. Fracture cleavage is made 


to include, whelly or in part, those structures that have 
close-joint-cleavage, 


been variously described as 


F19. 1.—Porphyritic constituents developed alter rock flowage has ceased. 
Chloritoid crystal. (Bulletin 239.) 


cleavage, strain-slip-cleavage, slip cleavage, ausweichungs 
cleavage, rift and fissility in part (the term is retained for 
closely spaced parallel partings). Flow cleavage includes, 
wholly or in part, the ultimate cleavage of Sorby, 
‘cleavage "' of most authors, slaty cleavage, schistosity, 
and parallel structures in certain gneisses. llaw cleavage 
is a molecular phenomenon, and the dominating factor in 
its production is re-crystallisation. Much space is devoted 
to the study of the behaviour of the more impartant rock- 
forming minerals in relation to the direction of the cleavage 
in rocks, and many thin slices have been examined to 
determine how far there existed a parallelism between the 


1 (t) Bulletin 239, 1905, ‘* Rock Cleavage." By C. K. Leith. 
me Balletie 243, 1905, ‘Cement Materials and Industry." By E. C. 

ckel. 

(3) Bulletin 252, 1905, “‘ Preliminary Report on the Geology and Water 
Resources of Central Oregon.” By I C Russell. 

(4) Bulletin 235. 1904, ‘' A Geological Reconnaissance across the Cascade 
Range." By G. O. Smith and F. C Calkins. 

{5) Bulletin 242, 1904, ‘*Geology of Ihe Hudson Valley between the 
Hoosic and the Kinderhook.” By T. N. Dale. 

(6) Bulletin 254, 1904, '‘ Report of Progress in the Geological Re-survey 
of the Cripple Creek District, Colorado.’ By Waldemar Lindgren and 
F. L. Ransome. 

(7) Bulletin 237, 1905, ** Petrography and Geology of the Igneous Rocks 
of the Highwood Mountains, Montana.” By L. V. Pirsson. 

(8) Twenty-fifth Annual Report of the U.S. Geological Survey, 1903-4. 

(q) Indiana, Depariment of Geology and Natural Resources, Twenty- 
ninth Annual Report, tg04._ By W. S, Blatchley. 

(ro) Canaca: Summary Report of the Geological Survey Department cf 
Canada for the Calendar year ron (1905). 
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cleavage of the rock and dimensional and vector properties 
of given mineral species. 

The bulletin is evidently the result of a great deal of 
work, and contains a clear statement of the author’s views ; 
the illustrations are excellent, and it must be read by all 
interested in the subject, but it cannot be said greatly to 
advance our knowledge. 


The Geology of Cements. 


Several reports have appeared from time to time dealing 
with the raw cement materials of individual States; in 
Bulletin No. 243, E. C. Eckel (2) summarises the available 
information for the United States as a whole. ** The 
object has been to treat the subject from the geological 
rather than from the technical standpoint, although the 
technology of the cement manufacture is also discussed 
with sufficient fulness for the purpose of the report.’” 
While mainly a compilation, and bearing the impress of 
composite authorship, there is in this velume an air of 
freshness about the facts and of uniformity about their 
presentation which is doubtless due to the circumstance 
that Mr. Eckel personally visited every district in which 
cement is being produced, and examined nearly every plant 
in operation. Nor were the undeveloped deposits of cement 
material neglected. 

The bulk of the report is devnted to Portland cement 
materials in the several States; the geological characters 
and relationships of the limestones, clays, and natural 
cement rock are clearly explained, abundant analyses are 
shown, and the peculiar local condjtions of transport and 
fuel, as well as the available markets, are briefly discussed. 
The cement materials are derived from rocks of the most 
diverse geological age, ranging from Cambrian up to recent 
miarls and alluvial silts. Short sections are given to the 
“natural *’ cement resourers and ta the Puzzolan cements. 
We noticed in the section on the grinding of raw materials 
no reference to the influence of the degree of fineness upon 
the temperature required fur a suitahle clinker. 


General Geology. 

The average British geologist, if his range of vision is 
not quite limited by the importance of the exposure in his 
own back garden, if he can momentarily turn from pebble- 
picking and the unravelling of zones, may enjoy by 
following Prof. Russell across central Oregon, a pleasant 
and profitable, if somewhat tantalising, hour. The region 
included in this preliminary report (3) comprises the country 
between the Snake River on the east and the Cascade 
Range on the west, and thus takes in the extreme northern 
part of the Great Basin. 

The predominant rocks of central Oregon are volcanic ; 
an older series of rhyolites and andesites is succeeded by 
a younger series of basaltic rocks, which are again 
followed in the Pauline Jake district by andesitic outbursts. 
The oldest of the rocks dates from early Tertiary times; 
the youngest may be only a few centuries old. 

The sedimentary rocks are represented by soft clays, 
sands and volcanic dust of Tertiary age. The most con- 
spicuous elevations in central Oregon are of volcanic 
origin; many are old worn-down craters and peaks, but 
young volcanoes, particularly as the Cascades are 
approached, are exceedingly abundant. ‘‘ Their cones, so 
recent in numerous instances that erosion has not yet 
broken their crater rims, are so numerous that 50 or 
iore may frequently he counted in a single view, while 
a change of a few miles in the position of the observer 
brings perhaps as many more within the range of vision.” 

Many interesting features in the water supply and drain- 
age af the country are described in these pages, but none 
exceeds in interest the fascinating story of the Deschutes 
River, about the point where it is joined by its tributary 
the Crooked River. First we find that the Deschutes in 
Tertiary times had eroded a great valley twenty to thirty 
miles wide in parts; then most of this valley was filled te 
a depth of mare than zoo feet by water-borne volcanic 
dust and ltapilli with a little sand and clay; this was 
followed by a sheet of basalt some So feet thick. Displaced 
in this way from their old courses, the Deschutes and its 
tributaries cut fresh channels and made canyons in the 
new material 800 feet deep and about one mile wide, until 
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once more an outburst of basaltic lava filled up the canyons 
to a depth of at least 500 feet. Still in their old courses, 
but displaced from their channels, the streams had again 
to commence re-excavation. At the present time they have 
cut through more than 500 feet of the hard basalt without 
reaching its bottom. The two periods of canyon cutting 
probably belong to the ** Sierran”’ epoch of Le Conte. 


Hot springs, desert conditions, glaciation, and the in- 


Fic. 2.—View of double-crested moraine on south-side of Hayden Glacier, looking west. 


(Bulletin 252.) 


fluence of domestic animals upon river erosion form the 
subjects of notes. The illustrations are beautiful, and 
helpful to the text. 

The region about the northern fimit of the Cascade 
Range was traversed by Messrs. G. O. Smith and F. C. 
Calkins (4) in a rapid reconnaissance. The older rocks 
encountered are grouped together as pre-Cretaceous, com- 
prising (1) ofd-looking schists along the 
Columbia River and fower Okanogan 
Valley; (2) supposed Carboniferous 
sediments with volcanics in the more 
northern part of the Okanogan Valley ; 
{3) strata similar to the fast mentioned 
exposed in the base of the upper Skagit 
River; (4) some old sediments and a 
great volcanic mass near Hamilton; 
and (5) a great assemblage of strata 
ranging from Paleozoic to Jurassic 
lying to the west and north of Mt. 
Baker. 

An extensive development of the Cre- 
taceous is indicated from the Hozomeen 
Range on the west to the Simifkameen 
Range on the east; the name 
“ Pasayten formation ’’ is proposed for 
this in place of Prof. Russefl’s term 
Similkameen,. sandstones and shales 
predominate ; contemporaneous igneous 
rocks appear to be absent. Tertiary 
sediments occupy a much smaller area 
than do the Cretaceous, but volcanic 
rocks, presumably of this age, are of 
some importance. Later formations are 
represented by glacial and river gravels, 


and by the andesitic lavas of Mt. 
Baker. 
As compared with their immense importance in the 


southern Caseades, the part played by volcanic rocks in 
the houndary section appears very subordinate. Plutonic 
rocks are greatly dcveloped, the prevailing type being a 
“ srano-diorite.’”” The volcanic rocks range from soda- 
rhyolite, dacite, acid and basic andesites, to basalt. The 
dvke rocks include a soda-svenite from south of Bighorn 
Peak, and a diorite (7) in which apatite occurs in broad, 
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irregular plates as one of the last products of crystallisation. 
The authors conclude that volcanic and plutonic rocks alike 
may have been derived from a homogeneous magma, low 
in alkalies, with soda predominating over potash; hence 
they may belong to the same province as the rocks of the 
southern Cascades and the Sierra Nevada. 

Dr. Dale has written a short account of the strati- 
graphy of a strip of the Hfudson Valley (5) between the 
Hudson River on the west and the 
Rensselaer Plateau and the Taconic 
Range on the east. The difficulties in 
the way of delimiting the age and re- 
lations of the several formations are the 
rarity and bad preservation of the 
fossils, the repeated minor overfolding, 
and the prevalence of Glacial drift. 
An excellent map accompanies the 
paper on the scale of r& inch to the 
mile; fossil localities and good outcrops 
are clearly indicated hy a system of 
coloured spots—a plan worthy of imita- 
tion. 

The formations represented are Lower 
Cambrian, Beekmantown shale with 
Dictvonema and Clonagraptus, the 
Hudson shale and ffudson schist (Ordo- 
vielan= Trenton}, and the Silurian 
Rensselaer Grit=Oneida, Medina. 

Three crustal movements are recog- 
nised in the area :—(a) at the close of 
the Lower Cambrian, Upper and Middle 
Cambrian are missing; (b) the Taconic 
or Green Mountain movement which 
folded the Ordovician beds; (c) a post- 
Devonian or Carboniferous movement 
which folded the Silurian Grit of the 
Rensselaer Plateau. Minor osciflations 
are indicated by conglomerates which occur in the Lower 
Cambrian, in the Hudson shale, and in the Rensselaer Grit. 

Although only ten years had elapsed since Cross and 
Penrose made a careful study of the Cripple Creek district, 
the people of Colorado asked for a re-survey on account 
of the great development of underground working in the 
interval; this re-survevy has been undertaken by Messrs. 


Fic. 3.—View in Opal Canyon, Crooked River, Crook County, showing basalt of inner canyon in 
contact with stratified beds of outer canyon. 
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Lindgren and Ransome, who have now issued a report of 
progress (6) in advance of the laboratory examinations. 
The oldest rocks in the district are the muscovite and 
fibrolite schists; these are closely associated with fine- 
grained granitic gneiss. Both gneiss and schist are cut 
by a reddish granite. .\ second type of granite is the 
coarsely porphyritic Pikes Peak type. As a result of the 
recent work, the views of Cross upon the rocks erupted 
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from the Cripple Creek volcanic centre are somewhat 
modified; the various rock iypes recognised by him are 
shown to be linked by intermediate forms; they are clearly 
all divergent eruptive facies of one general magma, 
characterised by containing from 9 per cent. to 15 per cent. 
of potash and soda, the sada being always somewhat higher 
than the potash; no true andesite is recognised. Most of 
the ore has come from the central area of phonolitic 
breccia. 

The bulk of the telluride ore-bodies is in fissure veins, 
either simple or complex, being closely spaced and linked 
together, constituting what is called a ‘‘ sheeted zone.” 
The fissures radiate from a point to the north of the area; 
they are uniformly narrow, therefore the amount of gangue 
and ore is comparatively smail. Quartz, fluorspar, and 
other minerals usually line the walls of the fissures; the 
rich tellurides are generally the last minerals to form. The 
authors consider that the unoxidised ore deposits represent 
the product of one period of general mineralisation not 
appreciably modified by any secondary enrichment. The 
last exhalation of the Cripple Creek volcano seems to be 
a mixture of nitrogen with about 20 per cent. of carbon 
dioxide and a small amount of oxygen. The gas increases 
in quantity with the depth, and in some cases interferes 
seriously with mining operations. 

An interesting description of the petrography of the 
llighwood Mountains of Montana (7) is given by Prol. 
Pirsson. This region is occupied by a greatly eroded group 
of valeanoes which were in activity at some time sub- 
sequent to the Lower Cretaceous; several necks (stocks) are 
exposed, and now stand up as prominent peaks. High- 
wood Peak, the highest point in the group, is composed 
of syenite (pulaskose) and monzonite (shoshonose); in 
East Peak the rock is a basic lencite syenite. The Shonkin 
stock is shown to consist of Missourite, passing by inter- 
mediate stages into shonkinite. The Arnoux stock is 
important as the source of a new variety, Fergusite 
(fergusose), a rather coarse-grained, psendo-leucitic angite 
rock, consisting of orthoclase, nepheline, and diopside; it 
appears to bear a similar relation to the leucitites that 
missourite does to the leucite basalts. In describing the 
petrographic characters of the necks, dykes, and extrusive 
flows, the new nomenclature is used concurrently with the 
old, so that the conservative reader need nat be dismayed 
hy ‘! Trachyphyro-Highwoodose,’’ ‘‘ grano-shoshonose,’’ or 
what not. The author concludes with some suggestive 
remarks on magmatic differentiation. 

The annual report of the United States Geological 
Survey (8) is, as usual, a record of excellent organisation 
and of abundant energy in all departments. 

The twenty-ninth annual report on the geology and 
natural resources of Indiana (9) contains a monograph of 
some 650 pages, by Prof. Blatchley, on the clays and clay 
industries of the State, the reports of the inspectors ol 
mines and natural gas, a paper on the utilisation of convict 
labour in making road material, an account of the petro- 
leum industry in Indiana in 1904, and a paper on the 
insect galls of Indiana. 

The section on clays is very much like similar reports 
with which we are becoming daily more familiar; it is an 
excellent report of its kind. It describes in detail the clay 
resources of each county, with geological information and 
analyses; suggestions are given as to available clays and 
shales that are as yet unworked, and advice is given as to 
the best way of dealing with them. The use of bricks for 
road-making is strongly advocated, and the full specifi- 
cations for the construction of brick pavements jn the city 
of Terre Haute are given; these may prove of interest to 
those in this country who favour this type of road—the 
brick roads in Terre Flaute have given great satisfaction. 
The report is illustrated with photugraphs and maps, and 
with full statistics of the various branches of the clay 
industry. : 

The paper on insect galls, by Dr. Cook, is little more 
than a catalogue of the galls known in the State. It is 
provided with a simple introduction to the subject and a 


bibliography, and with numerous outline sketches and 
photographs. It should be appreciated in the State. We 


are not aware that the papers mentioned above are issued 
separately; if this is nat the case it seems unfortunate, lor 
they appeal to such divergent interests. 
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The summary report of the Geological Survey of 
Canada (10) for 1904 indicates considerable activity in all 
quarters of the Dominion. A striking illustration of the 
usefulness of the survey lies in the discavery of a coal 
seam ro feet thick in a bore-hole 2340 feet deep in Cumber- 
land, Nova Seotia. This bore-hole was sunk through a 
thick cover of unproductive rocks at the suggestion of Mr. 
llugh Fletcher, of the Geological Survey staff, after he 
had worked ont the structural geology of the district. 

In the Purcell Range, Dr. Daly records an enormous 
sill of hornblende-gabbro, 2500 feet thick; this he calls 
the ‘* Moyie sill,” from its occurrence at a point where 
the Moyie River crosses the international boundary. This 
great mass of basic rock has been thrust into the pre- 
Cambrian Kitchener quartzite, with the result that its 
upper portion, some 200 [eet thick, has been converted 
into an acid biotite-granite by assimilation of the siliceous 
sediment. This has come ubout principally through the 
agency of ‘ gravitational differentiation ’’ following the 
shattering of the quartzite hy the heated contact. 

Prospecting [or iron by means of the magnetometer 
(Thalen-Tiberg form), an innovation in Canada, seems to 
have had good results in Charlotte County, New Bruns- 
wick. Dr. Barlow contributes some notes on the occur- 
rence af corundum in the intrusive complex of Robillard 
Mountain at Craigmont. ‘The corundilerous rocks are of 
syenitic or gabbroid type; scapolite and nepheline olten 
accompany or replace the prevailing felspars. Some of the 
syenite contains as much as 34 per cent. of corundum. 


j. Ae 


THE PERIODICITIES OF SUN-SPOTS? 


VERYBODY knows how to interpret the curve by 
means vf which the intensity of radiation of a body 
is expressed in terms of the wave-length or frequency, 
and everybody recognises the utility of such a curve. It 
allows us at once to distinguish between the line spectrum 
and the spectrum of bands or the continuous spectrum, 
und brings out regularities which would be difficult to 
recognise in the original disturbance. In practice we 
employ the spectroscope to give us the data [rom which 
the curve of intensities is constructed. But what the 
spectroscope cun do for a luminous disturbance, calculation 
can do for any quantity which fluctuates about a mean 
value. We are able, therefore, to construct in every case 
au curve which in all respects is analogous to the graph 
which connects the period and intensity of radiation. This 
curve I call the periodograph, and refer to the diagram 
embodying the curve as the periodogram. There is a 
periodogram of rainfall or barometric change, and_ these: 
curves would, in my opinion, if constructed for different 
localities, yield us most important and characteristic in- 
formation about climate. 

During the last three years I have been occupied in 
calculating the periodogram of sun-spot variability. The 
results have been communicated to the Royal Society, and 
the following is a summary of abstracts which are pub- 
lished in the Proceedings of that society. The first paper 
deals with a detailed examination proving that the process. 
1 employ furnishes an analysis which is identical with the 
experimental spectrum analysis supplied by the grating. 
In the second paper the method is applied to the statistics 
of sun-spots. 

The data used were Wolf and Wolfer’s sun-spot 
numbers, which give us sufficient information from the 
year 1749 to the present time. I have in addition used, 
wherever possible, the measurements of areas which for 
each synodic revolution of the sun have been collected’ 
by the Solar Physics Committee of the British Board of 
Education from the vear 1832 onwards, and the areas 
measured from photographs at the Greenwich Observatory: 
for each day of the year since January 1, 1883. 

The whole of the observations were treated collectively, 
but the complete interval of 150 vears was also divided 
into two nearly equal portions, which were separately 
examined. At first sight, the results obtained by a com-. 

1 Abstract of two papers, entitled, (z) ‘' The Periodogram and its Optical 


Applications"; (2) ‘' Tbe Periodicity of Sun-spots.” Read before the Royal 
Society on December 7, 1905. 
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parison of the two intervals of 73 years were exceedingly 
puzzling. While the observations beginning with abont 
1826 showed a nearly homogeneous variation of 11-125 
years, this period seemed almost entirely absent between 
1749 and 1826. Its place was during that interval taken 
by two important groups of periodicities, one of which 
had a periodic time of about 9:25 years, while the second 
had an average period of 13-75 yeurs. The latter period 
was represented more nearly by what in spectroscopy is 
called a ‘‘ band,”’ extending [rom 13-25 to 14-25 years, but 
some of this want of definiteness may be due to the de- 
ficiency in observational data. For some time 1 was 
inclined to draw the conclusion that such periodicities as 
we observe are comparatively short lived, and replaced by 
a number of others which in their turn die ont. .\ more 
detailed investigation, however, convinced me that the 
perioaicities are, as regards the interval of time elapsing 
between successive maxima, extremely regular, occurring 
with what may prove to be astronomical accuracy. The 
key of the solution is, I believe, to be found in the over- 
lapping of a number of periods, all of which are regular 
as regards time, but vary considerably as regards intensity, 
so that one or other may for a certain number of years 
become inactive. Their real existence is proved by the fact 
that whenever they reappear after a period of inactivity, 
the phase of the renewed periodic action fits in exactly 
with the continuation of the old period. 

A periodicity of about 4-78 vears runs through the whole 
of the observations. Its amplitude being about one-sixth 
of that of the eleven-year period is too great to be 
accounted for by accident. It appears separately in the 
series of Wolf's numbers, ranging from 1749-1826 and 
from 1826-1900. It also appears in the series depending 
on the measurement of areas. Vhe phases of the period 
as determined [rom these series are in good agreement, and 
even while I was inclined to question the permanency of 
the eleven-year period [ never felt any doubt that during 
the whole length of 150 years this period has been acting. 
Its time, determined as accurately as possible from the 
combined records, was 41 years, but { believe that if 
greater weight were given to the more recent and more 
complete observations the number would be slightly re- 
duced. As regards the main period, which has certainly 
given its character to the sun-spot statistics during the 
greater part of the last century, I find the time as deter- 
mined [rom the observations since 1826 alone to be 11-125 
years. This agrees well with Wolfer’s estimate of 11-124, 
and Newcomb's investigation, which led to 11-13 as the 
most probable number. 

If to the most accurate series of measurements of sun- 
spot areas which begin in 1832 we apply a process the 
result of which is the elimination of the chief period, and 
draw a curve representing what is left, we find decided 
maxima during the years 1836, 1845, 1853, 1862, and 
1870, the intervals being alternately 9 and S years, or 
8-5 years on the average. The periodogram based on 
Wolf’s numbers for the complete interval 1749-1900 shows 
a decided maximum of intensity for a periodicity of 8.25 
years. Adopting this period provisionally, and disregard- 
ing all observations since 1826, we may use Woll’s series 
Previous to that date for the determination of the phase 
of the period in question, and thus forecast the maxima 
for the subsequent interval. We thus obtain 1836.3, 
1844-7, 1852-9, 1861-2, 1869-4, ir almost exact agreement 
with the above. The slight disagreement of phase would 
be corrected by assuming the time to have been 8-32 years. 

A periodicity of about 13-5 years shows as a maximum 
of intensity in the periodogram for the complete interval. 
In connection with it the following facts seem remarkable. 
There are in Wolf's records three cases of successive 
maxima having an interval of hetween 13 and 14 years. 
They are :—1626-0-1639-5, 1816-4-1829-9, 1870-6-1883-9. 
Also the interval between 1639-5 and 1816-4 is thirteen 
times 13-61, and the interval between 1829.9 and 1870.6 is 
three times 13-57. Thus the maxima all fit in with a 


period of about 13-6 vears, which with varying intensity 
seems to have run through the whole record of observ- 
ations. 

Not wishing to lay too great a stress on what may 


prove to be merely a numerical coincidence, | return to the 
three periods which have been determined with some 
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accuracy. It was only after the periodic times had been 
independently determined that the following remarkable 
relationship between the numbers was discovered. ‘Taking 
frequencies into consideration, we are led to form the 
reciprocals of the periodic times, and thus find 


OUT 


25 =0-0898q 
1 8.32 


=0-12019. 
Adding up we find 
1 4-76 =0-21008. 


Hence the sum of the frequencies of two of the periods 
agrees within the possible errors with the frequency of the 
third period. But it is also found that the two first 
numbers are very nearly in the ratio of three to four, so 
that we may also express the three periodic times as sub- 
periods of 33-375 years. hus 


§ X 33-375 = 11-125 
SRI ei 
7X33-375= 4-708 


How far this connection is accurate or approximate it is 
impossible to say at present, but the fact that the three 
periods which have been traced with a considerable degree 
of certainty should also bear a remarkably simple relation- 
ship to each other is worthy of note. 

lf we accept a period twice as long as that given above, 
we might account for other periodicities of which at 
present the times are only approximately determined; thus 
4 X66.75 would lead us to 13-34, in fair agreement with 
the period of 13-57 years which has been mentioned above. 
But the difference is greater than it shonld be, and at the 
present I do not wish to put forward the longer. 

ARTHUR SCHUSTER. 


MAIC I AVE, JULES TOURS” ALNIOY AURIC ISLS OILIOXG Wy (ONG 
WARNE, NOMS TRILL JOSS) 


NI®- CONARD has embodied the result of several years’ 
work on the waterlilies in the sumptuous volume 
before us. The monograph opens with an_ historical 
account of the plants as they were known to the ancients, 
and then deals with the group from a modern botanical 
point of view. 

An interesting part of the memoir deals with the 
morphology and development of the plants, and the reader 
will find much that is worth reading therein. It must be 
confessed, however, that, taken as a whole, this portion 
occupies a somewhat large number of pages in proportion 
to the amount of valuable information it contains. ihe 
structure of the root is given at some length, but one 
would have liked to see a comparative treatment given 
that embraced not only the roots of different species, but 
also those of an individual plant at various stages of the 
life-history. Possibly such an investigation might throw 
light on the nature or origin of the ‘‘ Liorrhizic” 
character of the roots in the waterlilies. Mr. Conard 
gives a good account of the formation of the intercellular 
spaces and the diaphragms so characteristic of the order, 
and he mentions an interesting occurrence of stomata an 
the under surface of the aérial leaves that rise above the 
level of the water in Nymphaea odorata var. minor. 

The occurrence of stipules is a point of some note, and 
it may be remarked that their absence from the early 
leaves of the seedlings detracts from their phylogenetic 
significance in the group. 

A short sketch of the development of the flower is in- 
cluded in the monograph, and we think it might have 
been considerably extended with no small advantage. The 
flowers, as is well known, occupy a remarkable position 
in waterlilies, where they apparently replace a leaf. The 
author was led to adopt a suggestion made by Caspary 
as to the morphology of the flower which explains the 
anomaly and at the same time appears to fit the facts of 
development. The anterior sepal, which appears first, and 
often well below the others, is regarded as morphologically 
representing the bract, whilst the two lateral sepals are 


1‘ The Waterlilies. A Monograph of the Genus Nymphza.” By 
Henry §. Conard. Pp. xtiit279. (Published by tbe Carnegie Institution 
of Washington, 1905.) 
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in like manner formed at the expense of the two prophylls. 
A similar explanation, it may be remarked, has been 
advanced, also on good grounds, to explain the otherwise 
anomalous character of the flower and inflorescence in 
Adoxa moschatellina, 

The chief part of the work is devoted to the taxonomy 
of the group and to the description and delineation of the 
different species. Distribution and hybridisation are briefly 
considered, and a short chapter on the culture of the 
waterlilies is added; the work closes with an excellent 
bibliography. 

The illustrations are numerous, and many of them are 
finely executed in colour, whilst the paper and printing 
leave nothing to be desired even by the most fastidious 
bibliophile. The book certainly deserves a place on the 
shelves of those who are interested in a group more 
beautiful than most, and perhaps inferior to none, of the 
plants that are cultivated for the beauty alike of their 
form and of their colour. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 
Campripcr.— The general be.rd has nominated the 
following as electors to professorships :—Prof. W.  .\. 


Tilden to the professorship of chemistry, Sir W. 1. Niven 
to the Plumian professorship of astronomy, Sir .\. Geikie 
to the professorship of geology, Prof. J. J. Thomson to 
the Jacksonian professorship of natural philosophy, Sir 
W. Ht. Broadbent to the Downing professorship of medi- 
cine, Dr. L. Fletcher to the professorship of mineralogy, 
Prof. Larmor to the professorship of exp: rimental physics, 
Sir W. H. White to the professorship of mechanism and 
applicd mechanics, Prof. Schafer to the professorship of 
physiology, and Dr. J. F. Payne to the professorship of 
pathology. 


Mr. A. R. Brown, of Trinity College, has been elected 
to the Anthony Wilkin studentship in ethnology and 
archivology. This is the first election which has been 


made to this recently founded studentship. 


Tue Goldsmiths’ Company has voted a further sum of 
15581, in addition to its previors endowment of the Gald- 
smiths’ College at New Cross, to defray the expenses of 
putting the buildings in complete working order. 

Usxprr the auspices of the Society for the Technical 
Education of Women, founded a few vears ago by Mrs. 
P. N. Arian, a technical high school for women was 
opened in St. Petersburg on Januury 28. The new high 
school has two faculties, one for engineering and build- 
ing subjects, and the other for electrochemistry, and prn- 
vides a four-veur course in each, which courses it is 
intended shall be of the same educational standard as those 
in the same subjects in the present technical high schools. 

Wr have 
“ Souvenir 


received a copy of a well illustrated 
“of the opening last year of the new engincer- 
ing and metallurgical laboratories of the University of 
Shefheld. In view of the illustrated article published in 
NattreE for July 20, 1995, describing the new buildings 
at Sheffield, it is unnecessary to do more than direct 
attention to the excellence and great extent of the provision 


mide in this new university for teaching the higher 
branches of applied science. It is possible from the 
numerous well executed pictures in the souvenir to 


form’ a good idea of the laboratories and their equipment 
without a visit to Sheffield. 


Selence announces further munificent gifts to higher 
education in the United States. Mr. John D. Rockefeller 
has given 290,000]. to the University of Chicago. Of this 
sum, 200,0001. is for the permanent endowment, 70,o000!. 
to cover the current expenditures or deficit of the various 
departments of the University to July 1, 1907, and the 
remaining 20,0001. is to provide a fund, the interest of 
which is to go to the widow of the late President Harper 
during her lifetime. By the will of the late Mr. Marshall 
Field, Chicago receives 1,600,0001. for the endowment and 
maintenance of the Field Columbian Museum. The _ be- 
quest is on condition that within six years from the death 


No. 1894. VOL. 73] 


of Mr. Field there shall be provided a satisfactory site 
for the permanent home of the museum. By the will of 
the late Mr. W. C. Putnam, the Davenport (Lowa) 
Academy of Sciences becomes prospectively one of the 
most richly endowed institutions of its kind in the world. 
Mr. Putnam left an estate of 140,000]. with provisions 
for limited incomes to relatives, the remainder of the 
revenues to be paid to the academy, and the entire estate to 
go to that institution at the death of the surviving brothers 
and sisters. 


Unper the leadership of Dr. Chiari, a member of the 
Austrian Government, a petition was recently laid before 
the Austrian Minister of Education in which the teaching 
of chemistry in the technical high schools was given the 
most prominent place. The petition affirmed that the 
present conditions of the chemical laboratories in the high 
schools had repeatedly been the subject of severe criticism 
in technical cireles; that neither the space provided, 
the existing equipment nor the tenching staff was at all 
adequate to the requirements of modern chemistry. The 
backwardness of Austrian chemical laboratories could not 
but most seriously affect the chemical industries; indeed, 
in na other branch of commerce was a direct and intimate 
connection with the high schools so absolutely essential. 
The schools had been neglected, and consequently it was 
found that instruction in general technical chemistry and 
the intensive study of those branches of technical chemistry 
which were particularly suited to .Austria had not received 


that amount of attention which they needed. A scheme 
involving the erection of a new chemical institute in 


Vienna was laid hefore the Government last year. The 
petiticners desired a speedy settlement of the existing mis- 
understandings on this subject, as they considered the 
building of such a chemical institute the first condition to 
an increased interest in Austrian chemical industries. 


A copy of the address delivered hy Sir Alexander R- 
Binnie at the recent distribution of prizes to students nf 
the Merchant Venturers’ Technical College, Bristol, has 
been received. The address dealt in broad outline with 
education and with what it in a certain sense implies, the 
acquisition of knowledge. Answering the question, Ilow 
do we obtain knowledge? Sir Alexander Binnie said it can 
only be obtained through those senses with which human 
beings are endowed. First, knowledge includes sensations 
directly conveyed, that personal knowledge. Then 
there is knowledge of the world conveyed in books, that 
is, the teaching of authority; and there is a third, an all 
impertant division of knowledge, derived partly through 
observation, und partly through the mysterious property 
called mind. Observation and reasoning lead, especially 
in the line of science, to certainties greater, often more 
sure and more truthful, than those received through the 
senses. Luter in the address Sir .Wexander Binnie urged 
that in all these matters of education it is necessary to be 
careful; arrogance and self-conceit are quite out of place. 
There are limitations to all, but in the study of nature, and 
the great truths that nature reveals, the human mind is 
enlarged and its conceptions are elevated. In all the 
knowledge acquired during the vears that human beings 
are permitted to indulge in that wonderful spectacle which 
nature presents, a preparation is being undergone, and it 
is to be hoped an advancement from a lower to a higher 
grade of mind. 
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Royal Society, December 7, 1905.—‘‘ The Determination 
of the Osmotic Pressures of Solutions by the Measure- 
ment of their Vapour Tressures."’ By the Earl of 
Berkeley and E. G. J. Hartley. Communicated by 
W. €, Do Wihetham, IFRS. 

The authors find that Ostwald and Walker’s ‘* bubbling ’” 
method of determining the lowering of the vapour pressure 
nf solutions is unsatisfactory. They therefore use a form 
of apparatus such that dry air is allowed to pass over 
the solution, while the Jatter is continuously stirred, and 
then over the solvent. By placing two vessels containing 
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the solution in series, the constancy of weight of the second 
vessel indicates that the air has been saturated up to the 
vapour pressure of the solution. The total quantity of 
vapour given off by the solution and solvent is absorbed 
by sulphuric acid, and the gain in weight of the latter 
should equal the loss sustained by the two former. With 
solutions in water, it is pointed out that, un account of 
the condensation of solvent in the tube leading to the 
sulphurie acid, this never quite obtains. ‘The loss of weight 
of the solution in conjunction with that of the solvent 
give, however, the data for calculating the osmotic pressure. 
It is shown that Arrhenius’s formula, when applied to 
concentrated solutions, does not connect the trne osmotic 
pressure with the lowering of vapour pressure; and a more 
correct relation is deduced from a consideration of the 
hydrostatic pressures about a column of solution which is 
closed at the lower end by a semi-permeable membrane, 
and is partially immersed in the solvent. It is found that 
the osmotic pressures of cane-sugar solutions when calcu- 


luted by way of vapour pressures and when observed 
directly agree to within 5 per cent. of one another over 
a range of 20 to 110 atmospheres. 

January 25.—‘‘ Artificial Double Refraction, due to 


-Eolutropie Distribution, with Application to Colloidal 
Solutions and Magnetic Fields.” By Dr. T. H. Havelock. 
Communicated by Prof. J. Larmor, Sec.R.s. 

The sections of the paper are summarised as follows :— 

(1) The formal investigation of artificial double refraction 
in colloidal solutions as due to a deformation of the medium 
consisting of a change in the packing of the colloidal 
particles. 

(2) The possibility that such deformation inay be produced 
by mechanical stress as arising from the possession of a 
certain amount of rigidity by such solutions. 

(3) The analogy between the effects so produced and the 
double refraction due to a magnetic field. 


Linnean Society, January 18.—Prof. W. A, Herdman, 
F.R.S., president, in the chair.—Coloured transparencies 
from flowers in natural colours: T. E. Waltham.—The 
life-history of Margaritifera Panasesae: A. WW. Allen. The 
paper was interesting as the result of close observation in 
the field, though practically all had been observed by 
other observers in various parts of the world, and of various 
nationalities.—Some endophytic alge: <A. D. Cotton. 
The observations referred chiefly to Endodcrma wride, 
Lagerh., which occurs abundantly in the tissues of Nito- 
phyllum Hilliae, Grev., a deep-water alga, only obtainable 
by dredging. The anthor also gave the result of his study 
of Streblonema intestinum, Holmes and Batters, based upon 
Reinsch’s preparations in the Wew  herbarium.—The 
organ of Jacobson in Sphenodon: Dr. A. Broom. 

February 1.—Prof. W. A. Herdman, F.R.S., president, 


in the chair—The Percy Sladen Trust Expeditinn in 
H.M.S. Sealark to the Indian Ocean: J. Stanley 
Gardiner. Accounts of the work and results of the ex- 


pedition were given by Mr. Gardiner in Nartre of April 13, 
August 10, October 5, November 9, December 21, 1905, 
and January 25 of the present year. 


Anthropological Institute, January 23.—Prof. W. Gow- 


land, president, in the chair.—Annual meeting.— 
Annual address: copper and its alloys in antiquity: 
President. Smelting had its origin in the camp fire, from 


which the first primitive furnace, a hole in the ground, 
used even now in parts of Japan, naturally evolved. The 
lumps of copper discovered in *‘ founders’ hoards ’’ had 
clearly been smelted in this way. The hole was first filled 
with charcoal, over which was placed the ore, then another 
layer of charcoal, then more ore, and so on; the dranght 
was obtained by the wind or by primitive bellows. The 
smelted copper was not run off, but, at the moment of 
solidification, was pulled out of the fire and broken into 
pieces on a large stone. This system is still practised in 
Korea, while the implements used by primitive man have 
their counterpart at the present day in the tools used by 
the native smelters in some parts of Africa. Turning to 
the question of bronze, Prof. Gowland stated that in his 
opinion this was made directly from a copper ore containing 
tin, long before the two metals were mixed. In Hungary 
4 copper ore containing antimony takes the place of a 
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copper-tin ore, and the implements found there frequently 
contain antimony in considerable amounts. He defined 
bronze as an alloy of copper and tin containing not less 
than 2 per cent. of tin; lead, arsenic, zinc, A&c., being 
present in very small quantities. YVhe president was of 
opinion that there was no evidence of a true Copper age 
in Europe, excluding only Cyprus, which was, of course, 
exceptional. Copper implements were only used by primi- 
tive man as adjuncts to stone implements, which were 
more efficient as weapons, and when found are only copies 
of stone implements, or when made in the Bronze age 
take the form of the implements of that period. In its 
simple form a copper celt could only be made in an open 
mould, and therefore only fiat celts could be made of 
copper. The opinion often maintained, that the intention 
of the makers of bronze weapons was to make an imple- 
ment in the propurtion of 9:1, was shown by analysis to 
be incorrect, as also was the theory that the art of temper- 
ing bronze was lost, as it could now be hardened by 
hammering as well as, if not better than, it was done in 
the Bronze age. The lecturer also clearly proved that 
metallic tin was not necessary to the manufacture of 
bronze, and bronze celts made by him by melting metallic 
copper with tin ore, and from metal obtained by smelting 
a mixed ore of copper and tin in a primitive furnace in 
the metallurgical workshop of the Royal School of Mines, 
were exhibited. He also showed conclusively that the 
opinion held by many of the existence of a universal Copper 
age in Europe, intermediate between the Bronze and Stone 
periods of culture, was not warranted by the facts of the 


ease, 
Geological Society, January 24.—Dr. J. FE. Marr, 
F.R.S., president, in the chair.—The igneous and 


associated sedimentary rocks of Llangynog (Caermarthen- 
shire): T. C. Cantril! and H. H. Thomas. The sedi- 
mentary rocks associated with the igneous masses com- 
prise Lower Old Red Sandstone, Didymograptus-bifidus 
beds, and Tetragraptus beds of the Ordovician. They 
occur in two anticlines, overfolded, and complicated by 
thrusts. The igneous rocks occur in three well defined 
areas, which belong to the same petrographical province. 
Both interbedded and intrusive rocks are represented; the 
latter include diabases and a large porphyry mass. The 
extrusive rocks occur in the following order :—(1) augite- 
andesites; (2) rhyolites; and (3) augite-andesites. The 
extrusive rocks are interbedded with fluxion-breccias and 
with tuffs; they are associated with the lower members 
of the Tetragraptus beds, and are consequently of Lower 
Arenig age; while the intrusive rocks have been injected 
into the extrnsive rocks, and have also affected the Tetra- 
graptus beds.—The Buttermere and Ennerdale granophyre : 
R. H. Rastall. From the facts put forward it is con- 
cluded that the intrusion is an example of an acid-magma, 
which has crystallised under the set of conditions that 
gives rise to a perfect development of granophyric struc- 
ture. The masses appear to be of the ‘‘ cedar-tree ’’ lacco- 
lite type intrusive about the junction of the Skiddaw 


Slates and the Borrowdale rocks. Besides the normal 
acidic rock, there are some marginal patches of more 
basic character, showing obvious genetic relationship. 


These basic forerunners afford evidence of differentiation 
of the magma before intrusion an example of Prof. 
Brogger’s deep-magmatic differentiation. Considered as a 
whole, the character nf the magma shows closer affinity 
to the tonalite group than to the true granites. The more 
basic types include dolerites, quartz-dolerites, and a rock 
type intermediate between quartz-dolerites and granophyres. 
There is also a development of peculiar rock types as the 
result of the re-mixing of previously differentiated partial 
magmas of an acid and a basic character respectively. 


Challenger Society, January 31.—Dr. R. N. Wolfenden 
in the chair.—Four deep-water Caridie from the west coast 
of Ireland: S. W. Kemp. -Alcanthephyra purpurea, a 
species showing so great variatinn that it is now possible 
to rank six other ‘‘ species‘ as its synonyms; A. debilis, 
a very rare species with about 100 luminous organs; 
-Egeon brendani, and Leontocaris lar, spp. nn.—Report 
on the Chastognatha of the Siboga expedition in the Dutch 
East Indies: Dr. Fowler. Of sixteen species, only one 
appeared to be new. Among those tiken only in deep 
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hauls were Sagitta macrocephala and S. sctesios, known 
only from deep water in the Atlantic, and Nrohnia hamata. 
The species captured at the surface supported the alleged 
uniformity of the Indo-Pacific epiplankton. .\ systematic 
revision of all species hitherto described left twenty-four 


as valid. A revision of all captures of Chictognatha 
hitherto recorded appeared to show one (fcxaptera) as 


cosmopolitan and pantothermal, others us eurythermal, and 
having a wide but not a universul range, others as con- 
fined to a limited area and stenothermal. .\s_ regards 
depth, four have been only recorded from the meso- 
plinkton; two at the surface in pvlar waters seek the 
mesuplankton in warm seas; others are confined to the 
epiplankton. .\ccording to temperature, species appear to 
fall into five classes:—cold water species with a maxi- 
mum of about 12° C., temperate species, warm water 
species with a minimum of about 16° C., species with a 
wide range of temperature, and a single pantothermal 
species. The writer also presented a note on .\ntarctic 
and sub-Antarctic Chietognatha taken un the Discovery 
and Challenger expeditions; these established Arohnia 
hamata as truly bipolar, from 81° 30’ N. to 77° 49’ S., 
and completed the cosmopolitan record of hexaptera; they 
also enabled the N. limit of hamata at the surface, and 
the S. limit of serratodentata, to he determined approxi- 
mately. 


Chemical Society, February 1.—Prof. R. Meldola, F R.S., 
president, in the chair.—Hydroxylamine-a8-disulphonates : 
T. Haga. These salts, obtained by hydrolysis of Fremy’s 
m-sulphazilates, are decomposed by sodium amalgam, and 
are proved by the nature of this change to be hydroxyl- 
amine-a8-disulphonates. This is believed to be the first 
indisputable case of the occurrence of fundamental struc- 
tural isomerism among inorganic compounds.—Studies in 
the camphane series, part xxi., benzenediazo-p-semi- 
carbazinocamphor and its derivatives: M. O. Forster. 
Compounds of this class have been obtained from diazotised 
aniline, p-toluidine, &c.; they are characterised by the 
readiness with which dilute alkalis resolve them into 
camphoryl ~-carbamide and the corresponding phenylazo- 


imide.—The relations between absorption spectra and 
chemical constitution, part i., the chemical reactivity of 
the carbonyl group: .\. W. Stewart and E. C. C. Baly. 


It is pointed out that in certain cases the phenomena ol 
tautomerism furnish an explanation of the exceptional re- 
activity of the carbonyl group. From spectroscopic evidence 
it appears that in the a-diketones a vibration is going on, 
which, to a certain extent, resembles that which was found 
in the ease of ethylacctoucetate and its derivatives. The 
nature of this vibration cannot be easily expressed in the 
ordinary structural formul:c without the possibility of mis- 
conception, but it may be indicated somewhat as follows :— 
The vibration is hrought ubout by some change in the 
relations between the carbon and oxygen atoms, and in 
sume respects resembles the transition from the ketonic to 
the enolic form and back again. Using this analogy, it 
may be postulated that the two extreme phases of the 
vibration can be represented by the formule 


—C.O —C:0 
| | 

—C.O —CoO 
ie ne 


ray 


It is proposed to call the general phenomenon isorro- 
pesis,’’ and to call ‘* isorropic "’ those radicals the activity 
of which is thus preduced.—The relation between absorp- 
ticn spectra and chemical constitution, part ii, the 
quinones and a-diketones: E. C. C. Baly and A, W. 
Stewart. In this pauper it is shown that isorropesis in 
a-diketones results in the absorption of light in the visible 
blue region, so that the substances are intensely yellow. 
This is evidenced by camphorquinone and diacetyl. These 
observations strongly support Armstrong's theory that the 
colour of certain benzene derivatives is due to the 
quinonoid linking, for they show that the colour is caused, 
not directly by this linking, but by the isorropesis between 
the unsaturated atoms where this linking exists.—The re- 
lation between absorption spectra and chemical constitu- 
tion, part iii, the nitranilines and the 
E. C. C. Baly, W. fl. Edwards, and \. W. 
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nitrophenols : | 


In this paper are described the absorption spectra of com- 
pounds having the quinonoid linking and containing a 
nitrogen atom in place of one or both of the quinone 
oxygen atoms. In the discussion, Prof. Armstrong said 
that Mr. Baly had put aside entirely the view which had 
long been held that ketonic interactions were conditioned 
by the combination of various substances with the carbonyl 
group, and had adopted an entirely iatra-molecular view 
of change, whether chemical or physical. He still adhered 
to the opinion that three absorbing centres were required 
to produce visible colour, i.e. that iodoform, not methylene 
iodide, might be taken as typical of coloured substances. 
Fhe colour of compounds such as diacetyl might be 
accounted for on the assuniption that polymeric molecules 


were present, formed by the association, through the 
residual affinity of the oxygen atoms, of the ketonic 


groups, ¢.g. 
CH. C—Cein 
OO 
6 0 
fic CCus 


This explanation might perhaps also apply to metanitro- 
phenol and metanitraniline. We remarked subsequently 
that the blue colour of water might be accounted for 
from this point of view, but not by Mr. Baly’s hypothesis. 
—The action of light on  benzaldehydephenylhydrazone : 
PF, D. Chattaway.—The union of chlorine and hydrogen : 
C. H. Burgess and 1). L. Chapman.—Note on _ the 
molecular weight of epinephrine: G. Barger and A, J. 
Ewins.—The critical temperature and value of MI./O of 
some carbon compounds: J. C. Brown. The value of 
M1./O rises very slightly with the increase of CIl, in the 
aliphatic alcohols, acids, and esters, but is very constant 
for the aromatic hydrocarbons.—Slow oxidations in the 
presence of moisture: N. Smith.—Fischer's salt and its 
decomposition by heat: P. C. Ray.—.\ction of quinones on 
o-diantines, o-nitroaniline, #-nitroaniline, and  2-nitro-p- 


toluidine. A preliminary note. Some oxidation products 
of the hydroxybenzoic acids, ij.: .\. G. Perkin. When 
gallic acid dissolved in 76 per cent. sulphuric acid is 


oxidised by means of potassium persulphate, a colouring 
matter very similar to ellagic acid is produced. This sub- 
stance, to which the name flavellagic acid is assigned, is 
probably hexahydroxydiphenylmethylolid.—Contributions to 
the chemistry of oxygen compounds, part i., the compounds 
of tertiary phosphine oxides with acids and salts: R. H. 
Pickard and J. Kenyon.—The rapid electro-analvsis of 
metals, preliminary note: H. J. 5. Sand. 


Mathematical Society. February §&.—Sir W. D Niven, 
vice-president, in the chair.—The  Eisenstein-Sylvester 
extension of Fermat’s theorem: Dr. Jl. F. Baker. 
Sylvester gave in 1861 an expression for the residue, to 
modulus p, where p is an odd prime, of the integer 
(yp-t—1)/p. The result admits of .simple proof and of 
extension to the case where the modulus is not prime, and 
the expression obtained for the residue is shown to be one 
of a definite number of possible representations.—.\ chapter 
of the present state in the historical development of the 
elliptic functions: Prof. Hl. Hancock. The paper deals 
chiefly with the contributions of Cayley and Eisenstein to 
that method of developing the theory of elliptic functions 
which is usually associated with the name of Weierstrass. 

The reduction of the ternary quintic and septimic to their 
canonical forms: Prof. .\. C. Dixon and Dr. T. Stuart. 
The method employed in the reduction is Sylvester’s ex- 
tended dialytic method of elimination.—The scattering of 
sound by spheroids and discs: J. W. Nicholson. The 
diffraction of plane sound waves by a very small spheroid 
has been discussed by Lord Rayleigh. The paper is 
occupied with the development of formule suitable for 
expressing the scattered waves in the case where the axis 
of the spheroid is parallel to the direction of the incident 
disturbance, and the dimensions of the spheroid are 
sufficiently small compared with the wave-length for an 
approximation proceeding by powers of the ratio of the 
equatorial radius to the wave-length to be valid.—A pre- 
liminary communication on purtitions of numbers in space 
of two dimensions was made by Major P. A. MacMahon. 
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Roya! Dublin Society, January 16.—Dr. W. E. Adeney 
in the chair.t-Secondary radiation from compounds: Prof. 
J. A. McClelland and F. E. Hackett. The secondary 
radiation of 8 particles emitted by substances when they 
are acted upon by the 6 rays of radium has been pre- 
vionsly measured by one of the authors for a large number 
of elementary substances. In the present paper a number 
of chemical compounds have been tested experimentally, 
and the secondary radiations from the compounds have 
also been calculated on the assumption that the secondary 
radiation is an additive atomic property. The close agree- 
ment between the calculated and the experimental value 
shows that the assumption is fully justified. This result 
is then used to determine the secondary radiation from a 
number of elements not available in sufficient quantity in 
the pure state to enable them to be studied directly. The 
relations previously established between the secondary 
radiation and the atomic weight are found to hold for all 
the additional elements thus investigated.—Electromagnetic 
mass: Prof. A. W. Conway. ‘The electromagnetic inertia 
of an invariable system of electric charges is considered. 
A quadric is obtained such that if the force has the direc- 
tion of the radius vector, the ‘‘ mass”’ in that direction 
is as the inverse square of the length, and the direction 
of the acceleration is the perpendicular on the tangent 
plane. The mean mass of any such system is 4/3 C-?, the 
work necessary to assemble it from a state of infinite 
diffusion.—Note on the sublimation of sulphur at ordinary 
temperatures: R. J. Moss. Twenty-five years ago some 
fragments of ordinary stick sulphur were enclosed in a 
glass tube, which was then exhausted by a Sprengel pump 
and sealed. After the lapse of twenty years indications of 
the formation of a crystalline sublimate became apparent ; 
during the past five years the crystals have increased in 
number and in size to a marked extent; some of them are 
now 0-2 mm. in length, and the sublimate is deposited on 
one side of the tube throughout its whole length. The 
crystals are apparently rhombic, and are much more 
complex than those deposited from sulphur solutions. 


EDINBURGH. 

Royal Society, February 5.—Prof. Cium Brown, vice- 
president, in the chair.—TYhe relation between normal 
“take-up ’’ (or contraction) and degree of twist in twisted 
threads: T. Oliver. The paper was chiefiy devoted to 
the properties of two-ply twisted yarns. The effect of 
twisting together two already twisted single threads was 
studied theoretically, and special attention was directed 
to the lengthening in the carly stages of the second twist- 
ing due to the opening out of the single threads as the 
second twist was applied in the opposite direction to that 
of the first twists. Formulz were deduced connecting the 
change of length with the amount of twist, and these were 
then compared with the results of experiment. The com- 
parison was satisfactory, the discrepancies being such as 
might naturally be expected when due consideration was 
given to the necessarily imperfect nature of the assump- 
tions on which the theoretical calculations were made. 
For example, the beginning of the contraction in the 
second twisting, when experimentally tested, occurred at 
a later stage than was indicated by the theoretical formula, 
a discrepancy which conld be explained by the extremely 
probable supposition that the yarn had acquired a “‘ set ”’ 
in one direction during the first twisting.—Some experi- 
mental results in connection with the hydrodynamical 
theory of seiches: P. White and \W. Watson. These 
experiments were undertaken at the suggestion of Prof. 
Chrystal, and the results obtained gave striking confirm- 
ation of several of his theoretical conclusions. The seiches 
were generated in a rectangular trough 5 feet long and 
4:5 inches wide. Various bottom contours were obtained 
by means of blocks of wood cut to the desired form, such 
as parabola, concave or convex, semi-parabola, symmetrical 
rectilinear slope, and the quartic form which Prof. Chrystal 
had found to lead to a simple solution. The seiches were 
started by the to-and-fro motion of a strip of wire gauze 
placed at the position of a node of the required seiche, and 
kept in proper periodic motion by means of an attached 
heavy pendulum the length of which could be adjusted. 
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! By this method seiches of nodalites as high as the fourth, 
fifth, and even seventh, had in certain cases been obtained. 
The periods of these were easily determined, but the posi- 
tions of the nodes and ventral segments could not be 
determined with the same accuracy. Within the errors 
of observation, the agreement with theory was generally 
very close. It was found that with the conyex parabolic 
bottom the seiches were not so persistent as in the case 
of the concave bottom, but that the trinodal was more 
persistent than the uninodal. With the quartic contour of 
bottom the seiches were remarkably persistent up to that 
of the fourth nodality. 

Paris. 

Academy of Sciences, February 5.—M. H. Poincaré in 
the chair.—On the existence of insoluble potassium com- 
pounds in the trunk and bark of the oak: M. Berthelot. 

On the rotatory powers of hexahydrobenzylidene and 
cenanthylidenecamphors and their corresponding saturated 
derivatives, compared with the rotatory powers of benzyl- 
idene and benzyleamphors: .\. Haller and F. March. 
These compounds were chosen for comparison since they 
contain the same number of carbon atoms, the substituting 
groups, benzylidene, hexahydrobenzylidene, and cenanthyl- 
idene, containing gradually increasing numbers of hydrogen 
atoms. Details are given of the methods of preparation 
of the various compounds, and of their physical properties. 
Yhe conclusion is drawn that in benzylidenecamphor and 
its analogues, as in the benzylcamphors, it is the un- 
saturated character of the benzene ring which exerts its 
action on the elevation of the rotatory power of the 
asymmetric molecule to which it is attached.—Contribution 
to the chemical study of sea-water: Th. Schleesing. A 
discussion of the results of chemical analyses of samples 
of sea-water taken at various points in the Mediterranean. 
Yhe water of the Mediterranean differs [rom that of the 
Atlantic only by its degree of salinity, the mineral con- 
stituents of the two oceans being nearly identical.—Quasi- 
waves of shock, and the distribution of temperature in 
these quasi-waves: P. Duhem.—The provisional elements 
of the comet 1906a: E. Maubant. The calculations are 
based on observations made on January 29, 30, and 31.— 
Observations made on the sun at the Observatory of Lyons 
with the 16 cm. Brunner equatorial during the third 
quarter of 19¢5: J. Guillaume. The results of observ- 
ations on forty-four days are summarised in three tables 
giving details of the spots, their distribution in latitude, 
and the distribution of the facula in latitude.—A problem 
in the calculus of variations: Erik Holmgren.—tThe 
general solution of the problem of equilibrium in the theory 
of elasticity, in the case where the displacements of the 
points of the surface are given: A. Korn.—Some results 
of the triangulation of the Pelvoux-Ecrins massif: Paul 
Helbronner. The present paper deals with the rectifi- 
cation of the heights of some of the important peaks.— 
The condensation of the acetylenic nitriles with alcohols. 
A general method of synthesis of B-substituted B-oxyalkyl 
acrylic nitriles: Ch. Moureu and |. Lazennec. The 
nitrile R—-C=C—CN is treated with alcoholic potash; the 
product is poured on to ice, extracted with ether, and 
submitted to distillation in a vacuum. The compound 
R—C(OC,H,J=CH—CN is thus obtained. In the case of 
the aromatic compounds, this substance is easily hydro- 
lysed by heating with dilute sulphuric acid, furnishing 
the ketone R—CO—CH,—CN ; with fatty compounds the 
hydrolysis is more difficult, and generally results in further 
changes.—Attempts at reduction in the diphenylamine 
series: H. Duval. A study of the effects of stannous 
chloride and zine dust in alkaline solutions on azo-diamino- 
diphenylmethane.—Cyclohexylacetone ; P. Freundler. The 
only method, out of several tried, which has given the 
desired ketone is the condensation of the iodide of hexa- 
hydro-benzyl-magnesium with acetaldehyde. The secondary 
alcohol thus obtained is oxidised to the ketone with chromic 
acid mixture. The yields are not good.—The absorption 
of alkaline carbonates by the mineral constituents of the 
soil: J. Dumont.—Observations on the preceding note: 
L. Maquenne.—The passage through the spinal ganglions 
of bundles arising from the motor roots and leading to the 
dorsal nerves in the Batrachians: P. Wintrebert.—The 
action of hordenine sulphate on soluble ferments and on 
micro-organisms: L. Camus. The sulphiute of hordenine 
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retards the action of pepsin, trypsin, and rennet, but is 
without action on invertine, mialtase, and lipasidin. It 
exerts an antiseptic action on bacilli.—The proportions of 
chloroform contgined in arterial blood during anasthesia 
und the effects produced: J. Tissot. There appears to be 
no direct proportion between the amounts of chloroform 
present in arterial blood and the anasthetic effects pro- 
duced.—Contribution to the study of the patholagical 
anatomy of epithelial cancers of the prostate: MIM. Motz 
and Majewski.—Trepinning and ventricular puncture in 
brain diseuse: O. Laurent. 
breccias in the mountains to the south-east of Mt. Blane : 
M. Kiliam and P. Lory.—Results of magnetic observations 
made at the Observatory of Athens during the years 1go0o- 


1903: D. Eginitis.—Note on an earthquake shock at 
Ebro: P, Cirera. The instruments at the Observatory 
of Ehro registered a shock between 3.47 p.m. und 6 p.m. 


on January 31. 
disturbances 


The magnetograph showed corresponding 


NEW Soutu WaALEs. 

Linnean Society, November 29, 1905.—Mr. T. Steel, 
president, in the chair.—Further notes on hybridisation in 
the genus Eucalyptus: J. H. Maiden. This paper briefly 
recapitalates recent work on the subject, directs attention 
to the fact that the credit of the discovery of natural 
hybridisation in this genus helongs to George Caley, whose 
observations were made in New South Wales before i810, 
and indicates the guides which pvint to a natural hybrid. 
—Miscellaneous notes (chiefly taxonomic) on Eucalyptus, 
part ii: J. Hl. Maiden. Reasons are given for the con- 
tention that the blue or flooded gum of coastal New South 
Wales (E, saligna, Sm.) cannot in reality be separated 
from the Bangulay (&. botryoides, Sm.), and the name 
var. botryoides ts proposed for the latter.—On an un- 
described species of Cryptocarya fron: eastern Australia: 
R. T. Baker.—Studies on Australian Mollusca, part ix. : 
C. Hedley. The marine molluscan fauna of New South 
Wales enlarged hy the addition of new species of 
Eulimella, Diala, Actwon, Mitromorpha, Rissoa, Bornia, 
and Cyamiomactra.—Descriptions of three new Australian 
species of the genus <Austrogomphus (Neuroptera : 
Odonata): R. J. Tillyard. (1) .\) pleomorphic  slime- 
bacterium ; (2) the probable identity of the opsonins with 
the normal agglutinins: R. Greig Smith. 


is 


DIARY OF SOCIETIES. 


THURSDAY, FEBRUARY 15. 

Rovat Society, at 4.30.—The Influence of Increased Barometric Pressure 
on Man, No. t: Dr. L. Hill, F.R.S, and M. Greenwoad.—On the 
Existence of Cell-communications between Blastomeres: C. Sbearer.— 
Innervation of Antagonistic Muscles. Ninth Note: Successive Spinal 
Induction: Prof. C. S. Sherrington, F.R.S.—The Chemical Constitution 
of Protoplasm as shown by the Rate of Tissue Disintegration: Dr. H. M. 
Vernon.—The Development of rhe Head-Muscles of the Common Fowl 
(Gallus domesticus), together with some Reniarks on the Head. Muscles 
of Reptiles: Prof. F. H. Edgeworth.—Observations on the Labyrintb of 
Certain Animals : Dr. A. A. Gray. 

CHEMICAL SociETyY, at 8.30.—Cuprous Formate: A. Angel.—The Solu- 
bility of Triphenylmethane in Organic Liquids with which it forms 
Crystalline Compounds: H_ Hartley and N.G. Thomas —The Spon- 
taneous Crystalltsation of Supersaturated Solutions: H. Hartley —Tbe 
Preparation and Properties of some New Tropeines: H. A.D Jowett 
and A. C. O. Hann.—Studies in Asymmetric Synthesis, Part IV., The 
Application of Grignard's Reaction for Asymmetric Syntheses: A. 
Mc Kenzie. 

LINNEAN SOCIETY, at 8.—The Structure of /sis Aippuris: J. J. Simpson. 
—Note on the Ge rgraphical Distribution of the Genns Shortia, Torr. 
and Gray: B. Daydon Jackson.—A.xhzé/tron : ltevelopmental Cranes 
in Zoogla:a (with Lantern Slides): Dr H. Charlton Bastian, F.R.S 

Society OF ARTs, at 4.30.—The Navigable Waterways of India: R B 
Buckley, C.S.1. 

InstiruTion of MininG aND METALLURGY, at 8.—Pyritic Smelting: 
R. C, Alabaster and F. H. Wintle.—The Acme Combined Concentrating 
Table: L. H. L. Huddart —Stadia in Careful Work: A. H. Webb.—The 
Detailed Mapping of Stoping Areas: H. R. Steeman —Sinking, Develop 
ment and Underground Equipment of Deep Level Shafts on the Rand: 
A. E. Pettit. —The Hydraulic Filling of a Coal Seam at Lens, Pas de 
Calais, France: L. E. Hill and M. Butt. 

FRIDAY, FEBRUARY 16. 

Rovat Instirution, at 9.—The Passag ge of Electricity through Liquids: 
Woe) D. Whetham, F.R.S. 

InstTituTION OF MecranicaL ENGINEERS, 
Boilers: G. J. Churchward. 

GeroLocicaL Sociervy, at 3.—Annual General Meeting. 

SATURDAY, Fesruary 17. 

AssoctaTION OF TEACHERS IN TECHNICAL INSTITUTES (Regent Street 
Pujytechnic), at 7.30.—The Teaching of Mathematics to Engineering 
Students; G. E, st. L. Carson.—The Teaching of Mathematics to 
Building Trade Students : H. Bustridge. 
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at 8.—Large Locomotive 


‘The existence of limestone | 


AMIONDAY, 

SN or ARTS, at 8.—Modern Warsbips : 

Victoria insTITUTE, at 4.30.—The Bible Pedigree of the Nations of the 
World: M. L. Rouse. 

TUESDAY, FEepruary 20. 

Rovat Institution, at 5.—Food and Nuttition: Prof. W. Stisling. 

{InsTITUTION OF CiviIL ENGINEERS, at 8.—A Plea for Better Country 
Roads: G. R. Jebb.—Country Roads for Modern Traffic: J. bk. 
Blackwall. 

RovaL STatisTicaL Society, at 5.—Wages in the Engineering and 
ebipbeiidian Trades in the Nineteentb Century: A. L. Bowley andG. H. 

ood, 

ZOOLOGICAL Society, at 8.30. 

WEDNESDAY, FEBRUARY 21. 

Society of Arts, at 8.—Fisheries of the North Sea: Walter Garstang, 

GEOLOGICAL Society, at 8.—The Constitution of the Interior of the karth, 
as revealed by Earthquakes: R. D. Oldham,.—The Tarannon Series of 
Tarannon: Miss Etbel M. R. Wood. 

Roya, Microscopicat Society, at 8.—On an Improved Metbod ot 
taking Stereophotomicrograpbs and of Mounting the Prints: H. Taverner, 
—Enxhibition of Slides of Oribatidz, presented by N. D. F. Pearce. 

Rovat METEOROLOGICAL Society, at 7.30.— Report on the Phenological 
Observations for 1905: E. Mawley.—Discussion of the General Features 
of the Pressure and Wind Conditions over the Trades-Monsoon Area: 
W. L. Dallas.—The Dispersal or Prevention of Fogs: Dr. W. B 
Newton. 

SociotocicaL Society (School of Eccnomics and Political Science, 
University of Lundon, Clare Market, W.C.), at 8.—A Practicable Enugenic 
Suggestion: W. McDougall. 

THURSDAY, FEUrvary 22. 

Rovat Society, at 4.30.—Prolable Papers: On the Coefficient of 
Viscous Traction and its Relation to that of Viscosity: Prof. F. T. 
Trouton, F.R S.—An Account of the Pendulum Observations made at 
Kew and Greenwich Observatories in 1903: Major G. P. Lenox-Conyng- 
ham.—And other Papers. 

{InsTITUTION oF ELECTRICAL ENGINEERS, 
Controllers: C. W. Hill. 

FRIDAY, FEBRUARY 23. 

Roya InstizuTIoN, at 9.—Thbe Internal Architecture of Metals: 
John O. Arnold. 

Puysicat Society, at 5. 

Institution oF Civil. ENGINEERS, at 8.—The Graphical Determination of 
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Sir William White, K.C.B., 


at 8.—Crane Motors and 


Prof. 


the Deflection of Beams: C. H. Sumner. 
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regarded by many people as something quite chic and 
up to date! 

In conclusion, Mr. Cunynghame may claim to have 
presented us with a very clear and well expounded 
introduction to the important subject of which his 
bools treats. (Ge Isl. 1B. 


TWO EGG-BOOKS. 

(1) Ootheca Wolleyana: an MHlustrated Catalogue of 
the Collection of Birds’ Eggs formed by the laie 
Johu Wolley. Edited by \Mfred Newton. Part iii., 
Columbz to \eze. (London: R. H. Porter, 1903.) 
Pricessiaees. 

(2) Eggs of the Native Birds of Britain and List of 
British Birds, Past and Present. By W. J. Gordon. 
Pp. 64; 398 illustrations. (London: Simpkcin, 
Marshall and Co., Ltd., 1905.) Price 3s. 6d. 

I N the first of these two books Prof. Newton makes 

good progress with the catalogue of the un- 
rivalled collection of eggs to which it is devoted, 
dealing in this instance with the pigeons, game-birds, 
rails, cranes, bustards, waders, gulls, and auks. 

Needless to say, it is written in the same style as its 

two predecessors, consisting almost entirely of Mr. 

Wolley’s original notes, with such comments as the 

editor considered it advisable to intercalate here and 

there. To review the fasciculus is impossible within 

the limits of our space, and we can only refer to a 

few points of special interest. One of these relates to 

the eggs of the knot, of which a presumed specimen, 

Jaid in confinement, was given to the author by 

Lord Lilford; the correctness of this identification has 

been recently confirmed by the discovery of ‘* wild” 

specimens. Equally interesting is the record of the 


first known egg of the stint, obtained by Middendorf | 


in Siberia in 1843. The culminating interest of this 
fasciculus is, however, concentrated on the superb 
series of eggs of the great auk possessed by Mr. 
Wolley, which included no less than seven actual 
specimens, together with several casts. The first of 
the originals the author bought in 1846 for 
twenty-eight shillings; it may, perhaps, be now worth 
ten times as many pounds! Coloured figures (two of 
each) of the seven auks* eggs and of one of the casts 
form the illustrations to this fasciculus: and in the 
execution of these plates Mr. H. Grénvold has sur- 
passed himself, having succeeded not only in showing 
the colouring and markings to perfection, but also in 
imitating to a nicety the very grain and texture of 
the shell. The eight specimens show very clearly the 
range of variation to which the colour and markings 
ot the eggs of the species were subject. 

Mr. Gordon's little book, which is, of course, a 
work of quite a different class from the last, is a well- 
intended attempt to place before the public, at a very 
low price, a satisfactory means of identifying the 
eggs of those birds which nest in the British Isles, 
or did so until within a comparatively recent period. 
That the author has taken great pains in grouping 
and photographing these eggs is perfectly evident, and 
if the colouring of the figures is in some instances not 
quite so true to nature as might be desired, this can 
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searcely be considered his fault, while, if the low price 
at which the book is published be taken into consider- 
ation, it would be almost unfair to lay the blame on 
the lithographer. We cannot have perfection com- 
bined with cheapness in matters of this sort, and, 
considering its price, the book is a very creditable 
production. 

In including extinct species of British birds in the 
fist at the end of his work, Mr. Gordon has, we think, 
been ill-advised, as the majority of these are very 
imperfectly known, and they are not likely to interest 
the class of readers to whom this volume will appeal, 
Still, the inclusion is evidence of broad views on the 
part of the author. Both Prof. Newton and Mr. 
Gordon, we are glad to find, remain staunch con- 
servatives in the matter of nomenclature, both as 
regards the use of generic terms in a wider and more 
comprehensive sense than is now, unfortunately, the 
fashion, and above all in eschewing the detestable 
“Pica pica’ system. In both these respects, we 
venture to think, Mr. Gordon’s work (the other does 
not, of course, appeal to the same class) will be far 
more acceptable to the general public than would 
have been the case had the author been induced to. 
yield to the prevalent (and we trust fleeting) fashion 

Re mle: 


OUR BOOK SHELF. 


Enginecring Chemistry: a Manual of Quantitative 
Chemical Analysis for the Use of Students, 
Chemists, and Engineers. By Thomas B. Still 


man. Third edition. Pp. xxii+s5o7. (Easton, 
Pa.: The Chemical Publishing Co.) Price 4.50 
dollars. 


-\t the present day chemical knowledge is so im- 
portant a factor in the successful conduct of nearly 
all technical work that such books as Stillman’‘s 
“Engineering Chemistry’ appeal to a very large 
audience, and so well has the professor of analytical 
chemisiry in the Stevens Institute done his work 
that the third edition will be as warmly welcomed as 
its predecessors. In it much of the work has been 
revised, the most modern standard methods intro- 
duced, and a considerable amount of new matter 
added, those portions on lubricating oils and the 
technology of the blast furnace being especially 
noticeable. 

In so excellent a work criticism always seems un- 
gracious, but there are a few points the author would 
do well to correct in the next edition. For instance, 
on p. 169 the author gives as a typical analysis of 
London coal gas 


aiydrogen 27-70 
Methane ... ies 50-00 
Carbon monoxide 6-80 
Ethylene... 13-00 
Nitrogen ... 0-40 
Oxygen Hee 0-00 
Carbon dioxide... 0-10 
Aqueous vapour... 2-00 

100-00 


and calculates that it would have a heating value of 
870.15 B.T.U.’s gross. 

Such an analysis is so absurdly wrong that it can 
only have been inserted by error, the main con- 
stituents more nearly approximating to hydrogen 
50 per cent., methane 36 per cent., and ethylene 4 per 
cent. 
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Moreover, the author on p. 183 says that London 
coal gas has an illuminating value of 16 to 17 
candles, and a calorific value of about 668 B.T.U.’s, 
whieh is much more nearly true for the gas supplied 
by the Gas Light and Coke Co. The error is of 
importance, as an engineer working at the problem 
of the gas-engine and consulting records of efficiency 
made with London gas might be seriously misled. 

In dealing with water gas, no mention is made 
of the more modern processes such as the ‘‘ Dellwik,”’ 
now so largely used for the production of blue gas 
for welding, as well as for diluting coal gas. 

It is admitted in the preface that the article on 
practical photometry has not been brought up to date, 
and this is a pity, as more than seven pages are 
devoted to the Bunsen photometer and the manipula- 
tion of candles, naw praetieally extinct in all but 
name as a standard of light, whilst a couple of pages 
on pentane standards would have been of real value. 

In spite of a few blemishes, the whole work is so 
good that no engineering ehemist ean afford to be 
without it. 


Die Photographie im Hochgebirg. By Emil Terschak. 
Second edition. Pp. xxiii+o2. (Berlin: Gustav 
Schmidt, 1903.) Price 2.50 marks. 

EvERYONE who is of a roving disposition, and takes 
his camera to Switzerland or the Tyrol, or any other 
region where mountain climbing is pursucd, should, 
if he wishes to gain by the experience of others, read 
this book. It is written by a photographer to photo- 
graphers, and is not only very interesting to read, but 
coniains a great amount of very useful photographic 
information of a particular kind. 

The successful photography of mountain scenery, 
of ice, snow, and clouds at high altitudes requires 
not only forethought, but much experience. As it is 
necessary to carry all the apparatus that is required, 
the equipment must be well attended to, and sinee 
also one does not necessarily wish to climb high 
altitudes to take again a particular view that has not 
turned out photographically successful, one must be 
sure of securing a good negative at every exposure. 

The first edition of this book appeared in 1900, but 
the author has since gained much more useful know- 
ledge, which he has embodied in the present edition. 
The book is clearly printed in Roman characters on 
good paper, and the illustrations are numerous and 
well reproduced. 


The Royal Medical and Chirurgical Society of London. 
Centenary 1805-1905. Written at the request of 
the President and Council by Dr. Norman Moore 
and Stephen Paget. Pp. 337. (The Aberdeen 
University Press, Ltd., 1905.) 

Tuovcn not the oldest of the medical societies of 
London, the Royal Medieal and Chirurgieal Society 
holds a position second to none, and the present 
volume of chronicles will not only be welcomed by 
its Fellows as giving a history of their society, but 
forms a useful record of the art and science of 
medicine during the nineteenth century, with com- 
ments by the compilers. A noteworthy feature of the 
volume is the list which is given for each vear of the 
principal papers read before the society, both pub- 
lished and unpublished, extracts being given fram the 
more important ones. Thus, for the year ies SC 
find Hilton’s unpublished aecount of Trichina spiralis 
in human muscle, whieh ante-dated Paget's discovery 
of this parasite. Short bibliographies of all the presi- 
dents and a full index complete this interesting 
volume, whieh contains several illustrations of the 
various premises occupied by the society and a photo- 
gravure frontispiece of William Saunders, the first 
president. RY i. HEwrenr. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. ] 


Tidal Researches. 


Ix Naivre for January 11 (p. 248) appear some criticisms 
upon my paper entitled ** Cotidal Lines for the World.” 

The critic savs:—* The construction of these charts is, 
unfortunately, but vaguely indicated."’ In reply to this 
it may be said that the charts embody all data known 
to me at the time of their construction, and to such data 
references as copious as space seemed to permit are given. 
What is meant by cotidal lines is given in § 17. Notions 
relating to the local modifications or peculiarities of 
cotidal lines have been given in considerable detail by 
means of lemmas and examples. In the construction of 
these lines, large detailed charts showing soundings 
wherever known were employed, and these depths were 
carefully considered in each step of the process. The 
ranges of tide written along the shore-lines simply re 
present data, and in no way depend upon any theory of 
hypothesis. The same is essentially true of the cotidal 
lines where observations or data are sufficient. Wherever 
harmonic constants are available, the length of the series 
analysed is of secondary importance in the construction of 
cotidal lines, the results from two months being about as 
satisfactory us those from twenty years. 

lf we are not permitted to extend cotidal lines outward 
from the shore, we might about as well draw them upon 
the land as upon the water, for in either case they would 
only serve to point out the shore values. The reviewer 
thinks well of Berghaus’s chart, and so do 1. However, it 
is difficult to believe that a philosophical critic could long 
rust content with cotidal lines extending but a short dis- 
tance off shore, and forming no connected or consistent 
system. Of course, the attempt, on my part, iat covering 
all seas does not imply that all charts are equally good. 
In some instances the data were very meagre, and atten- 
tion was directed to this fact more than once in the paper. 

It seems strange that any serious misunderstanding could 
exist in reference to the method employed in inferring the 
times when the water particles are at elongation In par- 
ticular directions. Does anybody doubt the conclusions 


reached in § 5, part iv. A? If these conclusions are 
wrong, let us hear the correct ones. If $$ 60-65, 


part iv. .A, are not clear as they stand, it seems as if 
§ 24, part iv. B (to say nothing of a reply to former 
triticism, Nature, April 23, 1903), ought to remove all 
obscurity. 

Perhaps the following remarks may be of some service 
in this connection :— 

Unless the free period of a body of water, or of some 
portion of this body, approximately agrees with the period 
of the tidal forces, the tide in the body proper must be 
small, and generally smaller than the theoretical equil- 
ibrium tide for the bedy in question. But in many parts 
of the oceans the tide is several times greater than that 


which could be raised by the forces, even if we could 
suppose sufficient depths and sufficiently complete 
boundaries for enabling equilibrium tides to occur. Hence 


regions the dimensions of which approach critical values 
must exist in the oceans and account for the principal 


tides. If the aérial vibrations accompanying a musical 
tone act upon a series of resonators suited ta various 


pitches, the one or more constructed for the given tone 
will respond to it, while all others will be practically 
sitent; that is, the dominant impressed motions belong to 
resonators having critical dimensions, and not to the 
resonators in general. 

That stationary oscillatiuns of unexpectedly large ainpli- 
tude exist in the oceans there is abundant evidence. In 
fact, a glance at the charts under criticism will show 
regions of large ranges over each of which the time of 
tide varies but little. As a nodal line is approached the 
range diminishes, and the time of tide changes rapidly in 
a comparatively short distance. Moreover, the dimensions 
of the oceans are such that areas having nearly critical 
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lengths can be readily discovered; these respond well to 
the forces, and their tides must be the ruling semi- 
diurnal tides of the oceans. The charts prove the existence 
of large stationary oscillations. To doubt this fact would 
be scarcely more reasonable than to doubt the existence of 
the tide itself. The large ranges of tide imply critical 
lengths, and critical lengths imply that the phase is con- 
trolled by the resistance to the movement. 

In a second approximation it may be possible to take 
into account the actual departures from critical lengths, to 
make some numerical estimates of the resistance, and to 
fix more accurately the modes of oscillation having regard 
to the deflecting force of the earth’s rotation. In my paper 
the latter effect has been considered only in reference to 
arms or bodies of water tidally dependent upon larger 
bodies. 

As soon as my critics develop their tidal theories 
sufficiently far for making definite suggestions, I shall be 
pleased and bound to give such developments careful con- 
sideration. In the meantime, I believe that nothing is 
gained by criticism which does not constantly revert to 
such facts as have been brought out through observations 
upon the tides. These constitute the final test of all 
theories. R. A. Harris. 

Washington, D.C., January 26. 


Ir is Mr. Harris’s theory with which we were, and 
continue to be, at variance. We were unable to gather 
the part played by this theory in the construction of his 
series of cotidal charts, and hence our statement that this 
construction was but ‘‘ vaguely indicated’’; but we are 
glad to be assured that the theory has only been employed 
in regions where observational data were entirely wanting, 
and has not been allowed to vitiate, as we feared, results 
obtained direct from observation. 

In reference to the phase theorem which we selected for 
special comment, Mr. Harris now states that ‘ the 
large ranges of tide imply critical lengths, and critical 
lengths imply that the phase is controlled by resistance.”’ 
The latter part of this theorem we are not prepared to 
admit unless it be further contended that the critical con- 
ditions implied are mathematically exact, especially in 
consideration of the comparatively small frictional in- 
fluences which can be brought to bear on the motions of 
the sea. Any departure from the ideal critical state, and 
we contend that such departures must inevitably occur in 
a complex system like that of the ocean, will render the 
determination of phase dependent on such departures as 
well as on frictional influences, and we differ from Mr. 
Harris in regarding the former rather than the latter as 
the more powerful controlling influence in regard to phase. 
Whence can the large resistances to motion, implied in 
Mr. Harris’s theory, arise? Sh Sh Ish 


Atomic Disintegration. 


AccorpINnG to the investigations on radium, especially by 
Prof. Rutherford, there can be no longer any doubt that 
the formation of helium from radium is due to spontaneous 
disintegration of the radium atom, and it is the same 
with the other radio-active elements. Most competent 
investigators have not hesitated to apply the same point 
of view also to all the other elements. 

The enormous amount of energy set free in the form- 
ation of helium—about 10° great calories for a gram-atom 
of helium—must render hopeless any attempts to reverse 
this process. Considering the conformity of the other 
gases of the helium type—neon, argon, krypton, and 
xenon—it seems probable that they owe their existence to 
a similar disintegration of atoms. It is not surprising, 
therefore, that all attempts have failed to obtain a chemical 
compound of those gases, and J do not think such attempts 
likely to succeed in future. That, as yet, those gases, 
excepting helium itself, have not been recognised as pro- 
ducts of atomic disintegration may be due to their difficult 
test. 

Now it seems to me there is nothing contrary to the 
view that disintegration of atoms is an trreversible process, 
strictly analogous to dissipation of heat. 

Considered in this way, there exists a parallelism not 
only as regards the first law of: thermodynamics—conserv- 


NO. 1895, VOL. 73] 


ation of energy—-with the principle of conservation of 
matter, but also regurding the second law—dissipation of 
energy, on the one hand, and atomic disintegration on the 
other. And as it has been stated by Clausius that the 
world’s entropy tends towards a maximum, we may say 
that likewise the quantity of free helium and the similar 
“ Edelgase ’’ tends towards a maximum. 

This parallelism in material and energetical law appears 
to me well worthy of notice. W. MEIGEN. 

Freiburg i/Br. 


Phosphorescence of Pyro-soda Developer. 


SoME time ago (January, 1904) you were good enough 
to publish a note on the ‘* Phosphorescence of Photographic 
Plates,”’ and the following additional particulars of this 
phenomenon may be of interest. The developer used is 
the ordinary pyro-metol-soda solution. 

[If a bromide plate is exposed in the camera, developed, 
washed for a few moments only, and then placed in 
aluminium sulphate solution in the dark, the picture be- 
comes luminous and shows forth as a negative, the high 
lights being dark, whilst the shadows are bright, the 
darkest ones phosphorescing most strongly. If, however, 
the plate (after having been exposed and developed) is 
washed thoroughly for half an hour by means of a jet of 
water under pressure, no phosphorescence is observed on 
treating it with Al,35O, solution, from which it appears 
that a trace of the developing solution is necessary to cause 
phosphorescence in the plate. 

If a few spots of unused developing solution are placed 
in the bottom of a porcelain dish and Al,350, solution is 
added (in the dark), the mixture will phosphoresce. But 
if the developer has been used for developing exposed 
plates, then its power of phosphorescence is weakened, and 
if the same portion of solution is used repeatedly for 
developing, and tested periodically for phosphorescence 
between the developments, it will be found that its phos- 
phorescing power is diminished after each development, and 
that it finally vanishes altogether. This explains the pro- 
duction of the phosphorescing negative. The most strongly 
lighted part of the film is that which will destroy the 
phosphorescing power of the developer it has absorbed, and 
the unlighted portion or shadow is that in which the 
absorbed developer will be least changed, and therefore 
most strongly phosphorescent. 

The addition of various substances to the aluminium salt 
modifies its phosphorescing power, and some prevent it 
altogether, even when added in very small quantities. 
Among those substances which strongly counteract the 
phosphorescence may be mentioned the salts of thorium, 
uranium, copper, lead, bismuth, iron, tin, cobalt, nickel, 
chromium, zinc, cadmium, mercury, platinum, and silver 
in the order named, while the salts of potassium, sodinm, 
ammonium, lithium, calcium, barium, strontium, mag- 
nesium, and manganese seem to have little influence one 
way or the other. 

The only substance found which has the effect of much 
increasing the brilliancy of the phosphorescence is gold. A 
solution of AuCl, alone, in fact, gives a more brilliant 
phosphorescence than Al,3S5O,. The gold is reduced to 
the black metallic form, and while this reduction is pro- 
ceeding light is emitted. Other reducing agents, however, 
do not appear to emit any light during the process of re- 
duction of AuCl,. The influence of the other metals on 
the phosphorescing power of the gold solution seems to be 
practically the same as for aluminium. 

Other aluminium salts, such as the nitrate, phosphate 
(dissolved in HCl), chloride, &c., phosphoresce with pyro- 
metol developer, but none so brilliantly as the sulphate. 

T. A. VauGutTon. 

Ley Hill House, Sutton Coldfield, February 13. 


Emission of Light by Kanal-strahlen Normal to their 
Direction. 

In a former publication (Physik. Zeitschrift, vi., 892, 
1905) I have proved that the stream of positive ions which 
form the Kanal-strahlen show the Doppler effect. In these 
rays we have, therefore, a positive charge, and at the same 
time velocity, and also, as a result of the vibrations of the 
negative electrons, emission of light. Therefore cts 


exerting a pressure on the ions against the translation 
resulting from radiation; besides this foree an electro- 
magnetic foree—of second order of the ratio of velocity of 
translation to velocity of light—may arise from the moved 
charges of the ions and act on the vibrating electrons. 
The experimental research of the light of Kanal-strahlen 
emitted normally to their direction has given the following 
results. The observations have heen made on hydrogen ; 
the velocity of the Kanal-strahlen was o°9.10% and 1°2.10° 


em. sec.~’. The spectrograms were taken with a prism- 
spectrograph and with a coneave grating of 1 metre 
radius. 


The total radiation of the line speetrum (Ha, Hf, . . .) 
is partially polarised, and the electrical vibrations parallel 
to the direction of translation have u greater intensity than 
the vibrations at right-angles to the direction of trans- 
lation. The difference of intensities is very small. 

The lines of hydrogen (when observed normal to the 
INanal-strahlen) are displaced towards the red, when com- 
pared with the lines emitted by the slow ions in the 
negative glow. The displacement seems to be proportional 
to the wave-length, and also proportional to the square 
of velocity. The displacement of the centre of HB is 
approximately o-8 Angstrém unit for a velocity of 1°2,10% 
cm. sec.—!, 

Besides this displacement there is observed a broadening 
of the lines; it scems also to be proportional to the syuare 
of velocity, and to increase somewhat with decrease of 
wave-length. The observations as to the splitting up into 
components of the broadened line, and also as to the 
polarisation of its edges, are not concordant enough in the 
different spectrograms, and are therefore not ready for 
publication. J. Stark. 

Géttingen, January 6. 


Inversion-point of the Joule-Kelvin Effect. 


Ix diseussing the Joule-Kelvin effect for a fluid like 
hydrogen, which shows an inversion point ahove which 
heating takes place on free expansion, it is usually assumed 
that this point is unique. Thus, for example, Olszewski 
has fixed it experimentally at —So°.5 C. An examination 
of the consequences of any of the usually assumed equa- 
tions of state (such as Van der Waals’s or Dieterici’s) 
easily revels the fact that it must in reality be a function 
of the pressures to which the gas is subjected. But this 
is not all. If these consequences are examined for the 
inversion point corresponding to an infinitesimal change 
in pressure, it is seen that all the equations of state (which 
at the same time indieate a critical point) demand that 
there shall be treo inversion points (if any) for any given 
pressure, and that, moreover, for sufficiently high pressures 
mo inversion point will exist. Different equations of state, 
while unanimous in the above respects, indicate very 
differént temperatures at which inversion should oceur. 1 
desire to point out, therefore, that a complete determin- 
ation of the inversion points corresponding to various 
pressures affords an exeeedingly sensitive means of dis- 
criminating between characteristic equations and of 
indicating the direction in which these require modification. 

This matter is discussed in detail in a paper shortly to 
be published. ALFRED W. Porter. 

University College, W.C., February 10. 


A Definition of Temperature, 


-\ ropy containing heat is in a condition from which jt 
tends to release itself (by radiating or condueting away 
heat), and this tendency only ceases when the body has 
passed into a heatless condition. The temperature of a 
hody is the measure of its tendeney at any instant to 
recover this heatless state (cf. Maxwell, ‘ Theory of 
Heat,’’ 10th ed., p. 32), This suggests a mechanieal 
analogy ; a body containing heat is analogous to an elastic 
medium in a state of strain, from which it tends to release 
itself in virtue of its restitutional forces; the magnitude 
of the restitutional force when a body is in a given strained 
condition measures its tendency to release itself from that 
strain, and so is analogous to the temperature of a body 
when in a given thermal condition. The guantity of work 
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stored up in producing this strained condition, and which 
can be given out again when the body returns to its un- 
strained condition, is analogous to the quantity of heat the 
body contains when at a given temperature; it is quite 
easy to show that we can completely represent the thermal 
condition of a body by means of a model consisting merely 
of an elastic rod subjected to a tension. A temperature, 
therefore, is analogous to a tension or pressure. We are 
now in a position to give a real physical meaning to the 
‘“ temperature ”’ of a body, and so enable it to be measured 
in absolute units like a mass or a length. Let us take 
a molecular body devoid of all heat motion and plunge it 
into a medium the temperature of which is T. ‘Then the 
medium will exert an intermittent pressure or force on 
the molecules, thus setting them into motion and generating 
heat motion in the body. lt can easily be shown that this 
foree cannot be infinite, or a cold body placed in a hot 
medium would imstantly acquire the temperature of the 
medium, whereas it always takes a definite time to do so. 

The maximum force which the medium exerts on a 
molecule at rest when placed therein is the numerical 
value of its temperature. Hence we arrive at the follow- 
ing definition of temperature :— 

A molecule at rest when placed in a medium possessing 
temperature is subjected to an intermittent pressure; the 
greatest value of this pressure is the correct measure of 
the temperature of the medium im the neighbourhood of the 
molecule, nother method of stating the same thing is to 
say that the greatest force required to hold a molecule at 
rest when placed in a medium is the measure of the 
temperature of the medium. Still another statement is to 
say that the temperature of a medium is the magnitude 
of the force tending to drive heat motion into an absolutely 
cold body plaeed therein. A temperature, therefore, 
should be measured as a pressure in dynes per sq. em. 
All the ordinary laws of thermodynamics, the flowing of 
heat from bodies of higher to bodies of lower temperature, 
Waterston’s hypothesis, &c., follow quite simply as a con- 
sequence of this definition, as the reader ean doubtless 
work out for himself. GEOFFREY Martin. 

Kiel, February 1o. 


Chinese Names of Colours, 


In reply to the letter of Mr. Alfred H. Crook eontained 
in your issue of January 11, 1 would say that it is possible 
that the explanation of the Chinese ecolour-name is to be 
found in the violet coloured halo which is very eommonly 
noticed by Alpine climbers surrounding moving objects. 
Dr. Ellis attributes it, 1 believe, to fatigue of the eye (see 
discussion in Nature, May, 1897). 

RectnaLp A. FESSENDEN. 


Ix your issue of January rr, Mr. Alfred H. Crook, of 
Hong kong, asks why the Chinese should call a bright 
purple (almost a mauve) ‘*‘ snow green,’’ and he adds that 
the term ‘‘ green’’ is sometimes applied to the colour of 
the sky, which I take to mean blue. The following is a 
possible explanation :— 

One of the commonest places in nature to find purplish 
hues is in shadows, and shadows on the snow, when the 
sky is elear, are decidedly purple. If purple is to be 
classified among the colours, it will go with the blues, 
hence “ snow green’? as meaning ‘' snow blue '’ would 
not be such a misnomer as might at first sight appear. 

Pittsburg, Pa., February 7. ALFRED SANG. 


Sounding Stones, 


Mr. ALFRED TINGLE (January 4, p. 222) and Mr. Carus- 
Wilson (January 11, p. 246) may be interested to know 
that at the caves of Ellora, near Aurangabad, one of the 
pillars in the rock-cut temples has the same property of 
sounding under a blow. 

The pillar is a massive one close to, or part of, the 
doorway leading to an inner shrine, and if struck with the 
clenched fist emits a deep note. 

So far as 1 recollect, this property was confined to a 
portion of the pillar. W. G. Barnett. 

Poona, January 29. 
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THE NILE QUEST. 


“ee story of the seareh for the sourees of the 

Nile is the longest and must interesting in the 
annals of geographical exploration. it dates from 
the earliest days of geography; it has ever presented 
new problems; and the quarrel over the boundary 
between the Congo Free State and British East 
Africa, in the Upper Nile basin, is the latest example 
of political muddles due to geographieal ignorance. 
The sourees of the Nile roused speculation in the 
earliest days of Egyptian geography, owing to the 
mysterious rising of the Nile at the driest and hottest 
time of the year. The view that the river rises owing 
to the melting of equatorial snows was for long 
aeeepted; but it is now known to be the 
effect of the rainy season on the 
Abyssinian Mountains, as the contribu- 
tion from the equatorial snowfields is 
insignificant, and even the great reser- 
yoir, the Victoria Nyanza, gives only 
a minor addition to the Egyptian 
floods. The story of the Nile is of 
especial interest to British students of 
geography, as the larger share to the 
solution of its problems has been con- 
tributed by British explorers, and prac- 
tically the whole of the Nile basin, with 
the exception of Abyssinia, is now under 
British administration. 

The story of the exploration of the 
Nile is here well and interestingly told. 
Sir Harry Johnston is known for his 
literary skill, and for the artistic sense 
whieh leads him to denounce (p. 161) 
“the unspeakable barbarism of the 
British Administration ”’ in cutting down 
the fine trees that once grew beside the 
Ripon Falls; and his distinguished 
suceess in the administration of Uganda 
has given him an espeeial personal 
interest in the sourees of the Nile, and 
full aeeess to the latest information. 
His volume is worthy of a plaee among 
the excellent geographieal handbooks in 
Dr. Seott Keltie’s ‘‘ Stories of Explor- 
ation.”’ Sir Harry Johnston begins his 
narrative in the times when, as he tells 


us (p. 18), 2500 vears ago, Phaenicians 
or Sabzans worked the goldfields of 
Rhodesia, and with the story of 


Diogenes, told to Marinus of Tyre in 
the first century, and preserved to us by 
the record of Ptolemy in the second 
eentury. He continues the history to 
reeent surveys made under the British 
and <Anglo-Egyptian administrations. 
The story is so long and so full that in 
318 pages the author is able to give only 
brief sketches of the various expeditions. 
But he gives an exceptionally complete list 
them, and his short, critical sketches are a most 
useful introduction to the original literature. The most 
valuable part of the boolk is its aceount of the minor 
expeditions, and especially of those earried on from 
Khartoum from 1840 to 1860. The author writes with 
wide sympathy for the explorers of all races and all 
nations, and he gives foreign workers their full share 
of praise, including Mademoiselle Tinné, ‘‘ the 
graeious demi-goddess ”’ of the Egyptian Soudan, and 

1 “The Nile Quest, a Record of the Explcration of the Nile and its 
Basin.” By Sir Harry Johnston, G C.M.G., -B., in “The Story 
of Exploration,’ edited by Dr. J. Scott Keltie. Pp. 365 (London: 
Alstcn Rivers, Led.) 
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Fic. 1.—A Hima of Mpororo, near Karagwe. 


Georg Sehweinfurth, “ one of the greatest of Afriean 
explorers.”’ He een d’Abbadie against the unjust 
attacks of Beke, and reminds us that Paez and 
Lobo were predecessors of Bruce. He describes the 
journey of Marehand (p. 245) as ‘“‘ one of the most 
splendid feats in Afriean exploration.”?> The author 
perhaps somewhat underrates the early contributions 
of the Portuguese; but he reprints a copy of Dapper’s 
map of 1680; so he enables the reader to judge for 
himself as to the extent of the faets then known 
about tropical Africa, and as to the nature of the 
mistakes made by European cartographers in their 
interpretation of the verbal reports of the untrained 
Portuguese travellers. D’Anville’s s map, which ts much 
praised by the author, is less aecurate in regard to the 


From ‘'The Nile Quest. 


of | Upper Nile and the Victoria Nyanza than Dapper’s,. 


though issued nearly a eentury later, and nearly a 
century and a half later than some of the authorities 
whom Dapper copied. The Portuguese mistake 
of giving several outlets from Tanganyika, whieh 
Sir Harry Johnston says shows that the Portuguese 
were ‘‘ignorant of the simplest principles of hydro- 
graphy,’’ was a similar mistake to that made by his 
own hero, Speke, in giving too many outlets from 
the Victoria Nyanza. The author quotes with praise 
Seott-Elliot’s ‘‘ very neat and truthful little map of 
the eastern and southern flanks of Ruwenzori, a map. 
which until quite reeently has been somewhat over- 
looked by those who have compiled charts of this 
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region" (p. 269). The ethnographical and zoological 
references in the book show high expert knowledge, 
but it may be noticed, perhaps with surprise, that on 
pp- 297 and 298 he accepts the theory of the marine 
origin of the fauna of Lake Tanganyika. 

The iflustrations in the book are numerous and 
excellent, and it is illustrated by two fine maps by 


Fic. 2.—In the Libyan Desert. 


Bartholomew, showing the orographic features, and 
the characteristics of the surface and vegetation in 
north-eastern .\frica. If, WYo (Ge 


SGU IMOUS NE (ON JEIEUE IPOS, IOS TRIE ITS 
WO FOBUEION NEIBCI TR Al. 

INCE Batmer’s important discovery in 1885 that 

it is possible to calculate the wave-lengths of the 
first nine lines of the hydrogen spectrum by mezans 
of a simple formula, the existence of series of lines, 
obeying simple mathematical laws, has been estib- 
lished in the case of the spectra of several other 
elements, notably by the researches of Rydberg and 
of Wayser and Runge. .\mong the various attempts 
that have beca made to account for these scries of 
lines, and, in general, for the different spectra, the 
most promising scems to be that of Prof. F, von 
Lindemann, of Munich, who in some recent papers! 


1 ‘*Zur Theorie der Spectrallinien,” S7tcwugsher. Wath. phys. Classen 
der Kel. Bayer. Ahad. 1901, Xxxi« 441% 1903, Xxaiil., 273 a lecture, 
printed in the Sveddentsche Monatshefte for Septemher, 1905, of which a 
translation is published in the .Wozzs¢ for January of this year, contains a 
popular summary of the earlier work and an outline of results not yet 
published in detail. 
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has more fully developed an idea that he was first led 
to enunciate in 1888, after the publication of Lord 
Kelvin’s Baltimore lectures on molecular dynamics. 
Prof. von Lindemann’s method consists,’ not in 
deriving an empirical relationship between the wave- 
lengths or frequencics of the spectral lines, but in 
investigating mathematically the possible waves which 


From “ The Nite Quest.‘ 


a hypothetical atom can send out into the luminiferous 
ether, 

His assumptions are the simplest possible. His 
atom consists of a certain amount of elastic isotropic 
matter of definite shape. The mathematical theory 
of the different kinds of vibrations of which such a 
body is capable is well understood, but the actual 
working out for any special case is difficult because 
it depends on functions which have to be discovered 
for each shape, and are, generally speaking, new to 
mathematicians. Phe wave-lengths of each kind of 
vibration sent out into the ether appear always as 
roots of a transcendental equation involving those 
functions. Such an equation has an infinite number 
of roots, each when real corresponding to a definite 
line. One equation thus corresponds with a ‘series ”” 
of lines. The theory gives for one body a number 
of such equations, and therefore a number of such 
‘*series ? of lines, which togcther form the whole 
spectrum. This agrees with observed facts. 

Prof. von Lindemann investigates, in the first paper 
quoted, the case of a spherical atom, filled throughout 
with matter of a definite density and elasticity. In 
this case, which is comparatively a simple one, the 
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calculation can be carried fairly far, but it is found | three numbers, and that therefore these lines will be 


that the spectral lines so deduced obey a law of dis- 
tribution simpler than any that has yet been found 
by experiment to characterise any substance. Although 
atoms are usually assumed for physical calculations 
to be spherical, such a shape apparently is not really 
possessed by the atom of any substance; but by using 
the result established in this case, a simple relation- 
ship is shown to be necessary between the wave-lengths 
of the spectral lines of two similar elements and their 
atomic weights. 1f these two elements are conceived 
as being built up of the same material, having the 
same form, density, and elasticity, and only their 
size different, the wave-lengths of corresponding 
spectral lines of the two elements are shown to be 
proportional to the cube roots of their atomic weights; 
given the lines of one of the elements, those of the 
second element can be calculated from the equation 


A_ 3/W 

mie Ay NE 
where A and ¥ are the corresponding wave-lengths, 
W and W’ the atomic weights of the two elements. 
The elements of the following groups are found to 
obey this rule with a greater or degree of 
approximation :— 

(1) Zine, cadmium, and mercury. 

(2) Magnesium, calcium, barium, and strontium. 

(3) Silver, copper, and gold. 

As an illustration, the following series of lines of 
magnesium and calcium may be given. The 
arrangement and wave-lengths are those adopted by 
IXayser and Runge. 


less 


Magnesium. Me=24"4 Calcium. Ca = yoo. 

Sub or- Subor. 
dinate #2 Observed Calculated Observed Difference 2 dinate 
Series. Series 
_ : 2 . “BSS 

I Haeeec35 40 «6«4526°teed5271 °° = 1:00) — 

E r , 365362 -1'772 — — 

: ee To 30509 Peay 48. +7742 5 I 

rt 6 2852'22 3363:1 3361':92 -o'S2 6 7 

I 7 2736-14 3226°2 3225'74: +0°46 67 I 

{ 8 2673°15 31520 315208 -o08 §& 1 

I 9 2633°13' 31048 310187 +2°93 9 I 

I 10 2605°40 3072°1 _ _— = _ 

iI 3 5183°S4 61021 6102°99 -o'So — —_ 

It 4 333683, 3934°5  3933°83 +067 — — 

II 5 294221 3477'2 347498 +232 5 i 

11 -6 2781°35| 3279°S 3274°88 +4°92 6 II 

IL 7 2698°44 3181-8 3181-40 +040 67 11 

I 8 2649°30 3123°9 ' 3117774 +616 8 11 


From the similarity of their spectra, the elements 
in each of the foregoing groups appear to be similarly 
constructed, and the probability of this is strengthened 
by the analogy of their chemical properties. On the 
other hand, chemical analogy does not necessarily 
imply similarity of form in the elements, as is shown 
in the case of the alkali metals (lithium, sodium, 
potassium, rubidium, ca@sium); these elements, in 
spite of their close chemical similarity, do not exhibit 
the simple relationship connecting wave-length and 
atomic weight found in the groups already named. 
Either these elements may be considered as built up 
of different kinds of matter, or if of the same material 
as possessing different shapes. 

Assuming that matter is uniform, the shape of the 
atom may be varied, and instead of the simple sphere 
the case of an elongated ellipsoid of rotation, formed 
by revolving an ellipse round its major axis, may be 
considered. The mathematical theory shows that the 
spectral lines of such a luminous ellipsoid depend on 
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capable of arrangement in groups according to three 
principles. These numbers are obtained as the roots 
of certain transcendental equations, and are to be 
calculated from the lengths of the axes of the ellipsoid, 
its density and elasticity, a calculation, however, which 
on account of its difficulty is hardly practicable. The 
first of the three numbers determines a group of 
corresponding lines, a so-called series; the different 
possible values of the number determine a certain 
sequence of such series. The second number deter- 
mines in each series a subordinate group of lines, and 
the third number a single definite line in each sub- 
group. The manner in which this third number 
enters into the calculation shows, moreover, that the 
frequencies of the single lines in the subgroups will 
exhibit among themselves constant differences, differ- 
ences, that is, depending solely on the nature of the 
given ellipsoid. .\ type of distribution of the spectral 
lines is thus afforded by the theory which corresponds 
with the well known law of distribution established 
by Rydberg and by Kayser and Runge in the case 
of the alkali metals. The atoms of these metals 
(Li, Na, K, Cs, Rb) may therefore be considered as 
elongated ellipsoids of rotation, the axia} lengths 
being fully defined in the case of each element, and 
different in the different elements. 

A flattened ellipsoid of rotation, the so-called 
spheroid, is by calculation found also to give rise to 
groups, series, and subgroups, but the law of constant 
differences is not so generally applicable. The roots 
of the transcendental equations are, in this case, 
partly imaginary, so that several groups consist of 
a single strong line, others of a limited number of 
lines. Such a grouping is actually found in the case 
of the metals gold, silver, and copper. Hydrogen is 
also of this type, its atom probably consisting of a 
thin, round plate, which is to be considered as the 
limiting case of a flattened ellipsoid. 

In the more general type of ellipsoid, that with 
three unequal axes, the wave-lengths of the spectral 
lines also depend on three numbers, defined by certain 
equations, but in this case the lines cannot be 
arranged in series and groups, but range over the 
whole spectrum. Only when the form of the ellipsoid 
approximates to that of an ellipsoid of rotation will 
a few series arise. Such a distribution appears to 
obtain in the spectra of the alkaline earths (barium, 
strontium, calcium, and magnesium), that is, with 
elements lying intermediate in chemical behaviour 
between the alkalies and ordinary metals; the form 
here approaches that of the elongated ellipsoid of 
rotation, With zinc, cadmium, and mercury, the 
form approximates to the flattened type of the rotation 
ellipsoid. 

Perhaps the most striking consequence of the theory 
is that which follows from an alteration in the shape 
of one of the simple ellipsoids of rotation. Such a 
solid can be imagined as being gradually strained 
in such a way that it passes into the more general 
ellipsoid with unequal axes. During such deform- 
ation the spectral lines will gradually and continu- 
ously change, and the mathematical theory predicates 
that out of each single line eight others can arise. 
It appears, indeed, that the Zeemann effect, or the 
resolution of a single line into two or more other 
lines under the influence of a magnetic field, is ex- 
plicable on this hypothesis. 1t may be observed that 
the normal triplet which should result according to 
Zeemann's simple theory does not, as a matter of fact, 
occur by any means frequently, the arrangement of 
the resolved lines having been shown by recent work 
to be of a more complex character than was originally 
supposed. Such a complexity finds a simple explan- 
ation in Prof. von Lindemann’s theory of strain. 
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Two other types of solids in addition to those 
already mentioned are susceptible of mathematical 
treatment, namely, the solids derived by the rotation 
of a circle round an axis not passing through its centre. 
When the axis does not cut the circle a ring with a 
circnlar section is produced, such as an_ ordinary 
finger ring, which is open at the middle, When the 
axis cuts the circle, a solid, which Lindemann calls 
a ““Wilst ~~ or roll, amd resembles in form an 
vrange or an apple—is generated. .\ particle having 
the first of these shapes, when rendered Juminous, 
would, according to the mathematical theory, give 
rise to lines having wave-lengths dependent on four 
numbers, to cach of which a series of values can be 
given. The kind of spectrum which results can best 
be explained by imagining the spectrum due to a 
luminous particle of the elongated ellipsoidal type to 
be displaced several times in succession, the relative 
position of the lines being slightly modified in each 
shift. Such a spectrum has already been found to 
characterise oxygen and helium; the oxygen spec- 
trum, indeed, according to Runge and Paschen. 
appears as if derived from that of an alkali metal 
by a series of successive displacements. \n atom of 
the second type, with a shape similar to that of an 
apple, when rendered luminous, would, according to 
the calculations, give rise to a spectrum such as 
would be produced by successive displacements of the 
lines due to a flattened ellipsoid. The spectra of 
sulphur and selenium seem, indeed, to be of this 
type, being derived from a spectrum like that of 
oxygen by substituting single strong lines for certain 
groups of lines. The atom of oxygen thus appears to 
have the form of an open ring, the atom of sulphur 
or selenium that of a ‘* Wulst.” 

Certain interesting consequences concerning the 
chemical properties of the elements follow from a 
consideration of their shape, and have been developed 
by Prof. Lindemann, That the ring-shaped oxygen 
atom, for example, is a dyad with regard to hydrogen 
at once follows fron: the plate-like shape of the 
hydrogen atoms, two of these being necessary to close 
the two apertures of the ring. .\ distinction, more- 
over, such as is actually found to exist, is introduced 
at the outset between valency with regard to hydrogen 
and valency with regard to oxygen. Apart from 
speculations of this kind, Prof. von Lindemann’s 
work has great significance at the present moment, 
in that it demonstrates the possibility to derive those 
physical constants which most clearly define and 
characterise the individual elements from the concep- 
tion of a single kind of matter merely by introducing 
the idea of shape. It is, of course, possible that the 
atoms do not possess strictly, but only approximately, 
the simple shapes which can be treated mathe- 
matically. If this were so, slight changes would be 
introduced into the transcendental equations, and the 
deduced values, for example those in the table given, 
can be considered only as a first approximation; but 
the approximation is sufficiently close to justify the 
belief that the general type of the transcendental 
equations is correct. We ky IDE 


GOES JUONGB (OUB  IBIRUINKE TB. 
aN NOTE from the Paris correspondent of a daily 
journal stating that the proposal to adopt 
Greenwich time in France is again being brought 
forward, a desirable reform: which would bring our 
nearest neighbour into harmony in this respect with 
almost the whole of Europe, may be considered a suffi- 
cient reason for giving some facts on the subject under 
discussion. 
Without going back to the earliest proposals for 
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establishing a time-system which should be common to 
the whole world, an carly stage in the movement was 
the calling of a conference by the Government of the 
United States to be held at Washington in October, 


1884. At this meeting, which was attended by re- 
presentatives of twenty-five nations, but who, it 
must be remembered, had no power to bind 


their Governments to any plan of action, it was 
resolved that ‘‘the Conference proposes to the 


, Governments here represented, the adoption of the 


meridian passing through the centre of the 
transit instrument at the Observatory of Greenwich 
as the initial meridian for longitude.** This resolu- 
tion was voted for by representatives of twenty-two 
countries, one representative tool: the opposite view, 
and two countries, of whom France was one, abstained 
from voting. 

Following on this, a resolution was passed at the 
meeting adopting the principle of a universal dav 
which should begin at mean midnight of the initial 
meridian, a scheme containing the germ of the present 
hourly zone system. But a more practical step had 
already been taken by the managers of the American 
railways, who, in November, 1883, had adopted the 
now well-known system in which the American con- 
tinent is divided into five zones, the time used in each 
of which is respectively 4, 5, 6, 7, and 38 hours slow 
on Greenwich. Jt says much for the breadth of view 
of the .\merican railway managers, who thus rose 
above all consideration of national feeling and selected 
a zero which was likely to suit the convenience of the 
greatest number, and set an example which must have 
done much to forward the scheme. 

Since 1884 there has been no open international in- 
tercourse on the subject, but gradually the zone time 
system has made its wav. In 1892 Belgium and Hol- 
land began to use Greenwich time; in 1893 mid-Euro- 
pean time, one hour fast on Greenwich, was made the 
legal standard time in Germany and Italy; in the next 
vear the same time was adopted in Switzerland and 
Denmark, and in 1895 in Norway. Mid-European 
time had already been in use in Sweden many years, 
and on the Austrian, Hungarian, Servian, and Mace- 
donian railways since 1891, but, strangely enough, 
Vienna, the hame of Dr. Schram, who was one of the 
leaders of the movement for the unification of time, 
has not adopted any legal standard time. The meri- 
dian of Pulkowa happens to be 2 hours 1 minute 
east of Greenwich, and since the time of this meridian 
is used for telegraph work and on the railways of 
Russia, it may be considered that this country uses 
east European time, two hours fast on Greenwich, 
which is also used for some purposes in Turkey. Since 
Greenwich time was made the legal time of Spain 
in 1gao, it will be secn that almost the whole of Europe 
has fallen in line. France has not held aloof for want 
of consideration of its merits. In 1896 the proposition 
that the Greenwich meridian should be adopted in 
France was brought by M. Deville before the Chamber 
of Deputies, and being voted on was accepted by that 
body, but the matter went no further, the reason for 
which may be inferred from the proceedings at the 
mecting of the Astronomical Society of France held on 
December 2, 1896. At that meeting several of the 
leading scientific men of France were present, and 
among them M. Bouquet de la Grye, who, after ex- 
pressing his astonishment that scientific men had not 
heen consulted before such a proposition was made, 
proceeded to raise objections. It was true, said he, 
that the meridian of Greenwich had been chosen as 
initial because of the greatness of England's sea- 
power; but, he asked, how long would this continue? 
England’s supremacy in this respect might pass away 
just as had that of other nations, and what then? 
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Also he urged that Greenwich was too far north as a 
situation for an observatory to fix the standard meri- 
dian, and again, that the position of Greenwich with re- 
spect to the observatories of the Continent was not then 
accurately known. Another speaker, whose opinions 
are worthy of respect, remarked that France was not 
alone among the countries in not joining the move- 
ment, for Spain used its own time, and also—it is to 
be feared that here he made a strong point—Ireland, 
even, still used Dublin time. It was affirmed that the 
motives which influenced the French authorities in 
this matter were purely of a scientific nature, but it 
may be noted that since that meeting the proposi- 
tion has heen brought forward in other words, namely, 
that the legal standard time of France shall be 9 
minutes 21 seconds slow on the time of the 
meridian of Paris, which is not unlike the former 
proposal, except verbally, and it might be thought that 
the alteration was made so as not to hurt some sus- 
ceptibilities. However, the change has not yet been 
made. Some of the objections above quoted have 
vanished, for England’s naval power has as yet suffered 
no reverse, Spain has adopted Greenwich time, and 
the difference of longitude between Greenwich and 
Paris has been again determined, with a result which 
may be accepted as final. Jreland still continues to 
use Dublin time, it is true, but even this ought not to 
outweigh any advantages that might acerue from the 
change. lal, 125 Isl 


THE COLOMBIAN EARTHQUAKE. 


(Oe January 31, we learn from vague messages, an 

earthquake of unusual severity occurred in the 
north-west part of South America. The report stated 
that towns and villages had heen destroyed, and 
islands had sunk. The disappearance of the latter 
was, however, so gradual that the inhabitants had 
been able to escape in boats. Later information told 
us about the interruption of cables, and reported that 
in consequence of huge sea waves a long line of 
coast between Buenaventura and Tumaeo and the 
western coast of the Republic of Colombia had been 
devastated for many leagues. A ‘great catastrophe 
had evidently occurred, but until sixteen days later 
the East knew but little as to what had actually taken 
place. The seismographs in Britain and in other 
countries have, however, told a story. Later we 
shall have another story from our Consuls and our 
newspapers. 

In the Isle of Wight the record of some great 
earth adjustment commenced, as reckoned in our 
time, at 3h. 47m. p.m. Its maximum occurred some 
thirty-five minutes later. From these faets the dis- 
tance at which the mass displacement had originated 
was known, and by a simple computation, based upon 
this distance, the time at the origin would be in 
Colombian time approximately toh. 9m. a.m. Better 
that the disturbance occurred in the morning, when 
heavings of the ground could be felt and high waves 
suggesting refuge on higher ground could be seen, 
than it should have occurred when the inhabitants of 
towns and villages on a seahoard were at rest. Two 
hours later the effects of the initial impulses had 
reached their antipodes, and in the interval between 
these times every inhabitant of the world had been 
moved for at least three or four hours on a true 
ground swell. All the instruments in the world de- 
signed to reeord teleseismic motion had written 
records, the bubble in every spirit level had been 
fitfully oseillating to and fro, many magnetic needles 
had been caused to swing, balances had oscillated, 
pendulums had been accelerated or retarded—the 
whole world, not only on its surface, but in its depths 
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| had been shaken. The internal constitution of our 
planet had been disturbed, that which is hypogenic 
| may have produced its eflect upon that which was 
epigenic, there was a flicker in the life-history of the 
earth. 

At this moment it is not for us to enter into the 
whys and wherefores of the Colombian disaster. It 
suddenly eame upon the scene in the last day of 
January, but it is not yet ended, Shocks continued 
for the next five days, and although we are without 
information, they will doubtless continue for many 
days to eome. Among other things beyond these 
immediate effects on life and property, we learn that 
voleanic stress was relieved at Cumbal. Further, we 
learn that on February 10 severe shocks were cx- 
perienced in the Antilles. At 1.40 p.m. on that date 
walls were eracked in St. Vincent; similar reports 
come from Fort de France, and cables have been 
broken, 

History repeats itself, and this is particularly illus- 
trated in the seismic and volcanie history of the Central 
American and West Indian subterranean activities. 
A convulsion in the one is followed by a reaction in 
the other. The last illustration, which is only one 
of a long series, occurred in 1902, when terrific re- 
adjustments of strata in Guatemala were quickly 
followed by the holocaust of St. Pierre. The 
Colombian disaster of January 31, to which we par- 
ticularly refer, is the last of a series with which 
seismologists are familiar. We do not know for 
certain, but its origin was probably suboceanic off 
the mouth of the Esmeralda River. We can at least 
say that on the line we have indieated there is a 
rapidly descending suboceanic gully, and that cables 
crossing this line have frequently been interrupted. 
To this we may add that here we have a district 
where submerged land slopes are unusually steep, and 
where those who lay deep-sea cables tell us that 
soundings have from time to time been greatly 
changed. Out of fifteen cable interruptions which 
have taken place in the district under consideration, 
nine of them oeeurred at the time when seismo- 
graphs or instruments which would record teleseismic 
effects were set in motion in Europe. Interruptions 
to cables come in many ways, but from time to time 
we know that they have eome about by sudden 
changes in the form of ocean floors, and off the 
mouth of the Esmeralda River we know that this 
has often happened. 


NOTES. 


THe appointment of officers for the seventy-sixth meet- 
ing of the British Association, which is to be held at 
York, has now been completed. The meeting will open 
on Wednesday, August 1—when the president, Dr. E. Ray 
Lankester, F.R.S., will deliver the presidential address— 
and be concluded on \ugust §. The following are the 
names of the presidents of the various sections :—A (mathe- 


| matical and physical science), Trincipal E. H. Griffiths, 


F.R.S.; B (chemistry), Prof. Wyndham Dunstan, F.R.S.; 
C (geology), Mr. G. W. Lamplugh, F.R.S.; D (zoology), 
Mr. J. J. Lister, F.R.S.; E (geography), Sir G. Taubman- 
Goldie, K.C.M.G., F.R.S.; F {economic science and 
statistics), Sir George S. Gibb; ( (engineering), Prof. 
J. A. Ewing, F.R.S.; H (anthropology), Mr. E. Sidney 
Hartland; I (physiology), Prof. Francis Gotch, F.R.S.; 
KX (botany), Prof. F. W. Oliver, F.R.S.; L (educational 
science), Prof. M. E. Sadler. Subscriptions to the 
amount of more than jool. have been promised to the 
fund started for the purpose of founding a medal to 
commemorate the visit of the association to South 


Africa last year. The council of the association has re- 
solved to add to the fund the batance of the special funds 
raised to meet the expenses of the South Africa meeting, 
so that the total sum to be disposed of is between 1500l. 
and 160o!. It is proposed that the medal, struck in bronze, 
together with the balance of the income on the fund after 
paying for the medal, shall be awarded ‘' for achievement 
and promise in scientific research in South Africa,’’ and 
that, so far as circumstances shall allow, the award shall 
be made annually. 


Prors. F. Kontrauscu anp .\. A. MicueLson have been 
elected honorary Fellows of the Physical Society of London. 


An International Exposition, in which discoveries and 
inventions relating to medicine and hygiene will have a 
prominent place, is to be held at Antwerp in April and 
May of the present year, under the patronage of H.R.H. 
the Countess of Flanders. Communications should be 
addressed to the secretary's office, 26 Rue d'Arenberg, 
Antwerp. 


Tuer anniversary meeting of the Geological Society was 
held on February 16. Sir Archibald Geikie, Sec.R.S., 
was elected president. The medals and funds awarded, as 
announced already (p. 274), were presented. The president 
delivered his anniversary address, which deatt with the 
influence of the geological structure of English lakeland 
upon its present features—a study in physiography. 


It is stated in the Globe of February 17 that the first 
wireless telegraph station at Machrihanish, Argyllshire, is 
now completed, and cammunication has been commenced 
with other stations in Great Britain. The tower, which is 
yoo feet high, has been built to the order of the Nutional 
Electric Signalling Company, of Pittsburg, by the Brown 
Horsting Company, New York. The diameter of the 
column is about § feet, and consists of pipe-shaped tubes, 
inside of which are the fadders for ascending. 


Tue Milan Chemical Society has appointed a committee 
to undertake the compilation of a catalogue of the Italian 
chemical industries. 


Ar the invitation of the committce appointed to consider 
the foundation of a Chemische Reichsanstalt, a meeting 
was to be held yesterday in the Aula of the University 
of Berlin to hear an account of the steps which have 
already been taken by the committee, and the reasons put 
forward for such a chemical institution. 


By a decree of the German Chancellor, an advisory com- 
mittee of specialists is to be appointed to the Imperial 
Biological Institute for Agriculture and Forestry. The 
following appointments, amongst others, have now been 
made to this committee, and hold gaod until the end of 
1g10:—Prof. J. Behrens, Baden; Prof. Buchner, Berlin; 
Prof. Delbriick, Berlin; Prof. Giértner, Jena: Prof. 
Gerlach, Bromberg; Dr. Hiltner, Munich; Prof. Hollrung, 
Italle; Prof. Kellner, Leipzig; Prof. Kirchner, Wuirtem- 
berg; Prof. Ludwig Klein, WKarlsruhe; Prof. A. Koch, 
G6tlingen; Prof. Kuhn, Halle; Prof, Moller, Eberswalde; 
Prof. P. Wagner, Darmstadt; Prof. Wortmann, Geisen- 
heim. ‘The director of the Imperial Institute for Agri- 
culture and Forestry has been elected president of the 
advisory committee. 


Ox Thursday next, March 1, Mr. Francis Darwin will 
deliver the first of three lectures at the Royal Institution 
on the ** Physiology of Plants,’’ and on March 3 Prof, 
J. J. Thomson will commence a course of six lectures on 
“The Corpuscular Theory of Matter." The Friday even- 


NO. 1895, VOL. 73] 


IMA ICDS. 


[FEBRUARY 22, 1906 


ing discourse on March 2 will be delivered by Dr. R. 
Caton, the subject being ‘‘ Hippocrates and the Newly 
Discovered Health Temple at Cos,’’ and on March 9 by 
Dr. R. Hutchison, on ** Some Dietetic Problems.”’ 


Tue thirty-third annual dinner of old students of the 
Royal School of Mines was held on February 16. After 
the loyal toasts, the chairman, Prof. 8. H. Cox, was asked 
to present to Prof. J. W. Judd a service of plate with an 
address and an album containing the signatures of 400 
of his pupils and friends in all parts of the world as a 
mark of their esteem on his retirement from the office of 
dean of the school. In the address warm appreciation is 
expressed of Prof. Judd’s services to geological science 
during his tenure of the chair of geology from 1877 to 
1908, and the interest he invariably showed in the work 
and welfare of his students. Prof. Judd, in reply, alluded 
to the recently published report of the Government com- 
mittee, which, he said, has cutlined measures that will 
form a basis for the re-organisation of the school as a 
great and flourishing institution worthy of the Empire. 
The wants of a technical institution are not, he continued, 
identical with those of a university, either of the ancient 
or modern type, and it will be a calamity if the distinctive 
features of their school are lost by its being drawn into 
the vortex of a university. In proposing the toast of *t The 
School,’ the chairman also alluded to the report of the 
departmental committee, and said those associated with 
the school are desirous of preserving its identity and the 
degree of Associate of the Royal School of Mines. They 
ane and all dread being absorbed by a huge scientific 
institution, of which they will! become only a subsidiary 
branch. 


AT a meeting held at the Mansion House last June it 
was decided to commemorate the achievements of the late 
Sir Henry Bessemer by a memorial, which should have 
for its object some educational work so far-reaching in 
its beneficent influence as are the results 
invention. The memorial committee deferred the active 
prosecution of the scheme until the publication of the 
report of the departmental committee on the work of the 
Royal College uf Science, und, now that this report has 
been issued, it is possible to proceed actively with the 
memorial scheme. The committer is confident that no 
memorial could be more appropriate than one which has 
for its object the scientific advancement of the metallurgical 
and mining industries, and that none would be more likely 
to have met with Bessemer's warm approval. [t has been 
arranged that the objects of the memorial fund shall be :— 
(1) The establishment of open international memorial 
scholarships for post-graduate practical work tenable (except 
such as it is intended to allocate to the Roval School of 
Mines, the Sheffield and Birmingham Universities, the Arm- 
strong College, Neweastle-upon-Tyne, or other approved 
British institutions) in any part of the British Empire, in 
the United States of America, and in Europe. It is intended 
that these scholarships shall be of such value, and shalf 
be awarded under such conditions, that they will be re- 
garded hy students of any nation as a prize worth striving 
for, and as an incentive to the highest scientific attain- 


of Bessemer’s 


ment. (2) The equipment of mining and metallurgical 
memorial laboratories in the Royal School of Mines at 
South Kensington as the centre of the memorial. The 


land and the cost of the new buildings and maintenance 
for the school will be provided from Government and other 
sources. (3) The erection of a statue of Bessemer in the 
new Royal School of Mines at South Kensington. Sub- 
scriptions amounting to about Soool. have already been 
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received towards the large sum which will be required. 
Communications should be addressed to the Hon. Secretary, 
Bessemer Memorial Fund, Salisbury House, E.C., and all 
cheques should be made payable to the ‘* Bessemer 
Memorial Fund,’ and crossed *‘ Bank of England.” 


We have received from the Philosophical Institute of 
‘Canterbury, New Zealand, copies of four papers by the 
Jate Captain Hutton published in the Transactions of the 
New Zealand Institute for 1904. Their respective titles 
are :—'* The Formation of the Canterbury Plains,’’ *' The 
Occurrence of Grauculus melanops in New Zealand,”’ 
“‘ Revision of New Zealand Tertiary Brachiopoda,’’ and 
“* Three New Tertiary Shells.” 


No. 8 of vol. ii. of the zoological section of the Publi- 
cations of the University of California is devoted to the 
first paper of a memoir of the ‘‘ Dinoflagellata’’ of the 
San Diego district, by Mr. C. A. Cofoid. It appears that 
investigations carried on during the last few years at the 
San Diego station have brought to light amid the “ plank- 
ton’ of the Pacific a number of species of flagellate 
animalcules which cannot be referred to any known genus, 
and for which the new naine Heterodinium is proposed. 


RECENT issues of the Procecdings of the Academy of 
Natural Sciences of Philadelphia contain papers on the 
following subjects, viz.:—a_ collec- 
tion of birds from British East 
\iricames ly. VW. Stone; Hasyalian 
species of the molluscan 
Endodonta and Opeas, by 
Pilsbry and  Vanatta; Pacific 
Cerithiida, by the same authors; 
and notes on, and descriptions of, 
Costa Rican Orthopoda, by Prof. 
Rehn. In the last of these the 
author describes a very remarkable 
species of stick-insect of the family 
Phasmidze, which is referred to the 
genus Olcyphides, Griffini, with the 
name of O. viridtpes. This species, 
of which the figure is reproduced, is 
allied to Westwood’s O. venilta, of 
Bogota, but differs in the shorter 
mesothorax and metathorax, and 
the much greater elongation of the 
abdomen and limbs, as well as in 
details of coloration and _ other 
points. 


genera 
Messrs. 


Fic. 
t£idi pes. from Costa 
Kica (4 natural size), 


1.—Oleyphides 


Ix the November (1905) issue of the Nature-study Review 
Miss A. M. Fielde gives an interesting illustrated account 
eof the communal life-history of ants, primarily intended 
for the information and guide of those who keep these 
insects under observation in the cases invented by the 
author. There are, however, many observations of special 
interest. .\mong these is the statement that ants of 
‘different species—which always display deadly hostility to 
‘one another—ean be trained to live together in friendship. 
Mr. C. W. Wild discusses the study of deciduous trees in 
winter; while Mr. M. A. Bigelow ridicules the theory that 
certain groups of plants develop tubers or bulbs in order 
to escape destruction by animals. 


We have received {rom the author, Prof. F. Eulenburg, 
of the University of Leipzig, a copy of an article on society 
and nature (‘‘ Gesellschaft und Natur ’’), reprinted from 
the Archiv fur Sosialwissenschaft und Socialpolitik for 
rgn5. The subject is treated, after some introductory con- 
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siderations, from the following points of view :—(1) the 
determination of the objects of science, especially social 
science; (2) the importance and necessity of social laws; 
(3) the threefold relation of society to nature; (4) special 
problems ; and (5) the relations of social science to biology 
and practical politics. 


Tue felted beech coccus, Cryptococcus fagi, is the subject 
of a leaflet, No. 140, issued by the Board of Agriculture 
and Fisheries. The scale insects are provided with a long 
sucking tube by which they draw off the sap; they are 
stationary, and cover themselves with a white waxy secre- 
tion. The larve also drain the juices of the tree. 
Although the insects are conspicuous objects on the bark, 
and are principally found on the main trunk and larger 
branches, their waxy coverings shelter them effectively, 
and treatment with such insecticides as paraffin emulsion, 
Gillander’s cr caustic alkali wash must be 
thorough to prove efficacious. 


mixture, 


Ix the Indian Forester (March, 1905) Mr. R. S. Pearson 
stated that he had obtained satisfactory results in the 
Panch Mahals, Bombay, in rearing young teak plants by 
subjecting the seed to a preliminary treatment in pits, in 
which layers of seed an inch deep were arranged alter- 
nately with layers of soil, and the pit was flooded with 
water every other day until germination commenc ed. This 
and other experiments with seed of Jnogerssus latifolia, 
described in the November issue, appear to depend upon 
the maintenance of a regular and sufficient, but not 
excessive, supply of water. Another fairly suceessiuI 
method consists in subjecting the seed to a slight fire that 
artificially the effects of a light forest fire in a 


zone. 


produces 
dry teak 


Amoxe the contributions to the Journal of the Royal 
Horticultural Society (December, 1905), Dr. M. Cooke 
writes an article on the fungoid pests of forest trees: 
Mr. Gi. S. Boulger, dealing with the preservation of wild 
plants, adduces a number of specific instances of damage 
done by ruthless collection; and Mr. W. G. Freeman dis- 
cusses a tew of the important features of the West Indian 
fruit industry. The method of producing new potatoes out 
of season from old tubers, as described by Mr. J. J. Powell, 
is a valuable hint to private gardeners, the essential points 
being retardation and a variety that keeps well. Fruit 
growers will be interested in the publication of the report 
of the committee appointed to inquire into the fruit in- 
dustry, and in the notes by Mr. T. E. Sedgwick on methods 


of fruit preserving. 


Tie use of wood-pulp for paper-making was dealt with 
in a paper read by Mr. M. C. Phillips before the Society 
of Arts, and published in the Journal of the society last 
May. A machine for grinding wood into pulp was patented 
by Weller in 1544, but the modern method of making 
mechanical pulp has developed out of the machine con- 
structed by Ilenry Voelter in 1858 that not only dis- 
integrated but also assorted the fibre. The mechanical 
process is largely practised in Norway, Sweden, and 
Canada, and provides the bulk of journalistic paper. 
Better paper is produced by chemieal processes in which 


the wood is treated with various chemicals that remove 
the ligneous and mineral constituents, leaving wood- 
cellulose. Tilghman (1857), Ekman, and Mitscherlich 


were the pioneers in this branch of the industry. The 
paper has been reprinted by the Government of India in 
connection with the experiment of producing wood-pulp in 
that country. 
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A) Buiierix on ‘ The Mineral Constituents of the Soil 
Solution,’ by Messrs. F. BK. Cameron and J. M. Bell, has 
received from the U.S. Department of Agriculture 
(Division of Soils, Bulletin 30, 1905, pp. 70). This latest 
publication of the division over which Mr. Whitney presides 
deals with the problem that has been the subject of so 
much of the recent work on soils done by the United 
States Department of Agriculture—the composition of the 
solution formed by the water in the soil. It is generally 
recognised now that plants feed on this solution and are 
incapable of attacking the solid constituents of the soil, 
so that the compusition and mode of origin of this solu- 
tion must furnish the interpretation of many of the difficul- 
ties regarding the relationship of crops to soils. The 
Bulletin is more of a general discussion and a bibliography 
thun a record of new investigations; it sets out a brief 
of most of the work that has been done on such 
as the solubility of the minerals composing the 
soil, the hydrolysis and similar changes then taking place, 
adsorption and absorption by finely powdered materials, 
flocculation, surface reactions, and such other phenomena 
in the borderland of chemistry and physics as must play 
a leading part in the reactions going on in the soil. The 
main thesis of the Bulletin is that the soil materials hydro- 
lyse and form a solution in equilibrium with the portion 
which remains solid; this position of equilibrium will be 
continually restored or maintained whenever it is tempor- 
arily disturbed, as by the addition of manures or the with- 
drawal of substances by growing plants. We fail to 
perceive, however, that all the parade of authorities lend 
any support to the extraordinary doctrine which the 
American official soil chemists seem to have adopted as an 
article of faith—that all soils, whatever their origin or 
treatment, yield the same soil solution, and therefore 
possess the same nutritive power. Putting aside this ‘ con- 
clusion,”” whieh is brought in at the end, thongh nothing 
particular seems to have led up to it, all workers in this 
field will be glad to possess the Bulletin as a guide to the 
scattered literature on a difficult subject. 


We have 
Christiania, a 


been 


account 
matters 


received from Mr. G, Henriksen, of 
translation of his pamphlet, written in 
Norwegian, on the iron-ore deposits of Sydvaranger, in 
Finmarken, Norway. Iron ore occurs in large quantities 
in gabbro. Jt consists exclusively of magnetite. The 
deposits ure considered by the author to have been formed 
by the action of pressure on eruptive rocks. 


It is reported in the Engineering and Mining Journal 
(vol. Ixxxi., No. 4) that great development has taken place 
in gem production in Brazil. 
has led to discoveries of tourmaline which haye furnished 
red, blue, and green gems, and of beryls which have 
furnished magnificent blue and green Blanes: A large 
quantity of Brazilian amethyst has been obtained from the 
great geode, the bulk of which was shown at the Diissel- 
durf Exhibition in 1902. 


Up to time the manulacture of chilled 
rolls has remained purely empirical: and a paper by Mr. 
E. de Loisy in the Bulletin de la Societe d’ Encouragement 
(vol. evii., No. 10), describing his researches made to 
ascertain the scientific rules that should guide the iron- 
founder, is therefore well worthy 
For chilled rolls for rolling é 
composition sought should 
to 3; silicon, o7 to 
phosphorus, 0-35 to o-45. 
to pig-iron is recommended, 


the present 


of attention. 
the 
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careful 
steel sheets or wire rods 
he as follows ;—carbon, 
manganese, 05 to 1-0; and 
The addition of steel scrap 
but the proportion should not 
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be much above 15 per cent. The author gives a large 
number of analyses of chilled rolls that have lasted well 


in the rolling-mill. 


AN interesting note on prospecting in the Transbaikalian 
goldfields has been communicated hy Mr. R. Farina to the 
Institution of Mining and Metallurgy (Bulletin No. 17). 
The district has long been famous for its gold placers. 
Platinum and cinnahar are also met with. The gold veins 
vary greatly in character. Those rich in gold are very 
porous, friable, and highly oxidised. The other veins are 
of the hard white quartz type. The best time for pro- 
specting is March and .A\pril, when the snows have almost 


gone, The rocks of the country are chiefly quartz 
porphyry, granites, andesites, diorites, and gneiss. In a 


note, in the same Bulletin, on tin in Tringganu, on the 
east coast of the Malay Peninsula, Mr. C. G. Warnlord 
Lock records the oecurrence, in the alluvial tin fields, of 
monazite and xenotime in pot-holes in the granite beds 
of the streams. 


Tue journal of the Society of Chemical Industry (vol. 
xxv., No. 2) contains an interesting paper by Mr. A. H. 
Hiorns on the effect of certain elements on the structure 
of east iron. He gives a summury of previous researches 
on the subjeet, and describes some experiments made by 
himself with pure cast iron to which various proportions 
of silicon, manganese, phosphorus, and sulphur were added. 
He gives illustrations showing the appearance of polished 
and etched surfaces examined under the mieroscope. In the 
discussion, Mr. W. Rosenhain referred to the process of 
heat tinting in connection with the detection of the presence 
of phosphorus, and pointed out two very serious difficulties 
that had to be overcome before satisfactary results could 
be obtained. These were the difficulty of obtaining the 
surfaces in a perfectly clean state, and the fact that the 
actual surface very often did not represent the real struc- 
ture of the metal, because the very act of polishing tended 
to spread the softer constituents over the harder, and in 
all eases produced a definite layer of altered material. 


WE have received from Mr. G. T. Beilby a reprint, in 
pamphlet form, of his presidential address to the Glasgow 
University Engineering Society, delivered on January 11. 
in it he discusses, with a thorough mastery of his sub- 
ject and with conspicuous literary skill, some of the wider 
aspects of modern power produetion for industrial pur- 
poses, more particularly with reference to the fuel re- 
sourees of the country. Jle shows that the annual coal 
consumption of the United Kingdom is 167 million tons, 
the various channels of consumption being as follows, in 
millions of tons :—railways, 13; coasting steamers, 2; 
factories, 53; mines, 18; iron and steel industries, 28; 
other metals and minerals, 1; brick-works, potteries, glass~ 
and chemical works, 5; gas works, 15; and 
domestic, 32. Taking the consumption of coal for power 
ut mines and factorics as 52 million tons, a 
saving of some 42 million tons could be realised with time 
and enterprise. There are in Great Britain steam engines 
and boilers with a yearly output of at least 5 million 
horse-power. The coal consumed by these is not less than 
5 Ib. per indicated horse-power hour, or on the whole 
4o million tons. By the use of gas engines and steam 
turbines the coal consumption might be reduced to 13 Ib. 
per indicated horse-power hour, on the whole to 
million tons. The saving in coal, therefore, is equal to 
2S million tons, valued at q,Sco,oool. The cost of making 
the change need not exceed 50,000,000!., or, if the power 
is to be delivered as electricity, 60,000,000/. Lhe saving in 


works, 


purposes 


or 2; 
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the coal bill is equivalent to a return of 16-3 per cent. on 
the higher capital expenditure. In these estimates no 
credit has been taken for the reduction in working costs 
which would result from the installation of more efficient 
plant. In many cases this would amount to as much as 
the saving on coal. 


AccorDinG to the Teknisk Tidskrift, the development of 
the Swedish chemical industries last year was but slight, 
but the following points may be noticed :—the manufacture 
of beet sugar has been pushed further north by the 
opening of a sugar factory at Linképing; the preparation 
of ‘‘ peat spirit ’? has been a subject of wide and searching 
discussion ; the increased uses of acetylene and of acetylene- 
acetone solutions, and the process of welding with acetyl- 
ene, have much favoured the carbide industry; the manu- 
facture of paper from wood has improved both quanti- 
tatively and qualitatively; great strides are said to have 
been made in electrochemical industries; much attention 
has been given to improving methods of producing pig- 
jron—a number of Gréndal, American, and newer native 
type combustion furnaces have been built or arranged for ; 
in the manufacture of steel we are told that several innova- 
tions and changes have been witnessed, though no official 
statistics are yet available for comparisons with previous 
years—but it is to be noted that the Bessemer process is 
gradually yielding to the Martin method; an experimental 
electrical steel furnace has been arranged at Nykroppa; 
many works have introduced Bildt’s method of heating 
boilers with generator gas; suction gas plants, combustion 
and petrol motors, and steam turbines have risen in 
popularity. 


Ix connection with the shortage of rainfall for 1905 in 
the British Isles, it is interesting to note the state of 
affairs at the antipodes. With regard to the rainfall of 
South Australia, Sir Charles Todd states that throughout 
the whole of the Northern Territory, the interior of the 
continent, the pastoral country to the northwards, and as 
far south over the more settled districts as Petersburg, the 
total rainfall of the year failed to reach the average. The 
summer season (November, 1904, to March, 1905) was, on 
the whole, dry all through the settled districts and most 
of the pastoral country, many stations in the southern areas 
having only about half the annual supply. The total for 
the agricultural season (April to October) was, however, 
generally in excess of the normal fall for this period, [rom 
Wilmington and Petersburg southwards, but north of these 
stations it was rather below the average. 


THE construction of magic squares is a recreation which 
has diverted even such minds as those of Euler and 
Fermat; with kindred problems it still maintains its popu- 
larity. Frost extended the notion to three dimensions, and 
wrote a paper on ‘‘ nasik cubes’? (Quart, Journ., 1878); 
in ‘‘ The Theory of Path Nasiks ’’ (Rugby : Lawrence) Mr. 
C. Planck has quite recently developed Frost's theory, and 
given several examples. His method involves the solution 
of sets of simultaneous linear congruences, and he considers 
the problem in » dimensions. 


Ix No. 5, vol. xxii., of the Astrophysical Journal, Mr. 
R. E. Loving, of the Johns Hopkins University, publishes 
the results of an interesting research concerning the 
nature and action of the metallic are in high vacua. 
Having previously proved that the spectrum was character- 
istic of the anode only, he employed various metals as 
anodes in conjunction with the same platinum kathode, 
and on photographing the more refrangible end of the 
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spectrum found that it was not similar to either the 
ordinary are or spark spectra, but was much more like the 
latter than the former. The relative intensities of the 
lines obtained did not agree with the spark intensities or 
with those ohserved for the same lines in the chromosphere. 
Mr. Loving gives a tabular statement in which the re- 
lative intensities of magnesium, calcium, chromium, man- 
ganese, titanium, and iron lines in the ordinary arc and 
spark, the chromosphere and the arc in vacuum are 
compared. Other important points regarding the mech- 
anical action of the discharge, the action of a magnetic 
field, and the luminosity of the anode are dealt with in 
Mr. Loving’s paper. Brief reference might be made here 
to one peculiar result. The violent kathode discharge was 
found to have a marked deteriorating action on the glass 
of the tube. Alter being used for several days the glass 
was found to crack much more readily when put into a 
flame, and the fragments were so friable that they could 
easily be broken between the fingers. 


Mr. Jonx Gorpixnc axp Dr. Fermmaxn direct atten- 
tion to a peculiar mealy flavour which occasionally develops 
in milk (Journ. Soc. of Chem. Industry, December 30, 
tg0s). Experiments showed that copper is acted upon by 
milk, especially in the presence of air, and that small 
quantities go into solution in the milk (from 1 part to 
more than too parts per million). Fresh milk when thus 
contaminated is very liable to the development of a peculiar 
mealy flavour in sixteen to eighteen hours. This flavour 
seems to be due in part to the development of micro- 
organisms in the presence of copper, which both checks 
the development of the lactic organisms and plays a more 


direct part in the actual development of the flavour. 


CoLoneL FirtH axnp Dr. MacrapyeNn contribute to the 
Journal of the Royal Sanitary Institute (xxvil., No. 1) a 
record of experiments made on behalf of the Disinfectant 
Standardisation Committee from which they consider that 
the ‘‘ drop ’? method of Messrs. Rideal and Walker is the 
most practical and accurate method yet devised for the 
testing and comparison of disinfectants, and make some 
valuable suggestions for carrying it out. Profs. Kenwood 
and Hewlett also contribute a paper on the standardisation 
of disinfectants, in which they show the variations which 
may obtain in practice and the modilying effect of organic 
matter on germicidal power, and ‘urge that a large margin 
of safety should be allowed for all disinfectants. 


Tue Journal of the Réntgen Society (December, 1905) 
contains an interesting paper by Mr. Butler Burke on the 
action of radium and other bodies on gelatin, and the pro- 
duction of the so-called ‘‘ radiobes,’? which have some 
likeness to micro-organisms. At first these look like mere 
air-bubbles, but in course of time they expand or grow, 
appear to contain a nuclear structure, but in the course 
of a fortnight or so begin to break up, and later on 
disappear. They are also soluble in warm water and 
varnish at a temperature of 35° C. Mr. Burke expresses 
the opinion that they are on the border-line between crystal- 
line and organic bodies, that they cannot properly be called 
living, but correspond possibly to some simple form of life 
that existed in a far distant age. 


Unper the title of ‘‘ La Fin de la Matiére,”’ Prof. H. 
Poincaré gives in the dthenaewm for February 17 a brief 
vyésumeé of recent views of the ultimate nature of matter. 
The essential purpose of Prof. Poincaré’s article is to 
define how far the idea of mass or inertia has been com- 
promised by the results of Abraham and Kaufmann, by 
the speculations of Lorentz, and by the doctrine of 
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Prof. Poincaré careful to emphasise the 


assumptions on which recent views ure based, but if the 


elec trons. 1s 
assumptions are ccrrect the final result consists in stripping 
from matter the attribute of mass by which it is usually 
defined. Mass appears purely as the result of electrical 
action, or, in Prof. Poincaré’. own striking words, ‘* dans 
ve systéme il n'y a pas de vraie matiére, i} n’y a plus que 
des trous dans |’éther.”’ 


SomE time ago Prof. Nernst described u simple furm of 
torsion balance capable of measuring weights of a few 
milligrams with an accuracy of ooor milligram. In the 
current number of the Berichte Mr. H. v. Wartenberg 
gives an interesting application of this instrument to the 
determination of the molecular weight of silver 
The method used wus modification of the well known 
apparatus due to Victor Meyer, the vessel being made of 
iridium, coated internally with a mixture of the oxides of 
yttrium) and zirconium, This iridium was heated 
in an electric furnace to about 2000° C., the weight of 
silver used in euch ogos to 
0322 milligram. The values 


vapour. 
a 


vessel 


experiment varying from 
obtained for the 


that silver is monatomic. 


Messrs. DawBarx axp Warp, Ltp., have published in 
their ‘* Flome Worker's ” little hook by Mr. 
Joseph E. Dangerfield on “‘ Brass and Iron Founding.”’ 
The price is 1s. 6d. net. 


series a 


Tue ‘* Swincam ™ camera stand enables a camera to be 


fixed on the tripod in almost any position, so that photo- 


graphs can be taken in situations which present insur- 
mountable difficulties, with ordinary stands. A revised 


pamphlet showing some of the possibilities and performances 
of this speciality in tripod stands has been issued by the 
maker, Mr. W. Butler, Southport. 


Messrs. Wirraker axp Co. have published a second 
edition of Mr. S. R. Bottone’s *' Radiography the 
“XX? Rays.’’ The book of 
July 28, 1898 (vol. Iviii. p. 292); and it is only necessary 
to here that improvements in R6ntgen-ray 
apparatus, and matter connected with the 
therapeutic effects of the rays, are dealt with in the new 
edition. 


and 
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OUR ASTRONOMICAL COLUMN, 
Comet 1906a.—The following is taken from a continu- 
ution of the daily ephemeris for comet 1906a (Brooks), pub- 
lished by Herr M. Ebell in No. 4075 of the -lstronomische 
Nachrichten :— 


Ephemeris 12h, M.T. Berlin, 


1906 a (true) § (true) log x log 3 Bright- 
h. m. s. f ness 

Heb: 22) 225 6045 39) aes i75)G01 an 0 2047s 0 0024) oS2 
PYM cy (NE CON ae Sey WA) xg, TONPLOOML a, MONO on OPOKG 
200. On 725 0e 17 1s OMe 2 Om OrO2 OS OLGO) 
28... § 58 38 ... +68 §5 ... 0°2187 ... 0°0435 ... 0'64 
Mar 2925 5247 =) +06) te) O22 OrO5So) «ooo 
Aa 15 49) 5Olya 1 Ose LO Or2 2528, 010745) een Oasa 

It will he seen from the above that the comet is now 


travelling rapidly down the constellation Camelus towards 


Perseus, and is becoming much fainter. 
A set of parabolic elements of the orbie of this object 
has been computed hy M. E. Maubant, and appears in 


No. © (1906) of the Comptes rendus. 

CoMET 1905¢.—Phutographs of Giacobini's comet (1905¢) 
obtained at Greenwich early in January showed that the 
magnitude was about 3-0, and that this object had a tail 
about 2° in length. 
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A note in the February number of the Bulletin de la 
Société astronomique de France quotes M. Giacobini, who, 
in a letter to « correspondent, stated that the comet was 
visible to the naked eye during the whole week preceding 


January 9, and that it then had a tail about 1° in length, 
the position angle of which was 45°. The nucleus was 
estimated as being of the second or third magnitude. The 


nearest approaches of this object to the earth took place 
on January 6 and February 2, the respective distances 
being 1-102 and 1150 astronomical units. Its distance from 
the sun at perihelion was 0.2154 unit. 


Tue APPARENT ENLARGEMENT OF THE Moon at THE 
Horizox.—In the drehives de Psychologie (vol. v., No. 18, 
October, 1905) M. Ed. Claparéde publishes an interesting 
paper on the causes which produce the impression that the 
sun, moon, and other celestial bodies are larger when near 
to the horizon than when seen at the zenith. 

After discussing a number of theories propounded by 
previous writers on this subject, from Aristotle onwards, 
he examines several possible causes, and recounts the 
results of various experiments he has made whilst consider- 
ing the matter. 

Finally, he arrives at the conclusion that when we see 
the moon, or sun, at the horizon, we are surprised into 
believing it to belong to things terrestrial—to come into 
the class of objects which are by far of the greatest interest 
to us. As such we notice it with much greater attention, 


its size. When at the 


reason overestimate 
zenith the moon is of little interest in comparison with the 
terrestrial objects which belong to our daily life, and we 


and for this 


therefore think of it as relatively unimportant; conse- 
guently we underestimate its size. This correlation of 
importance and size is always common, and, as an illus- 
tration of it, M. Claparéde quotes the fact that boys are 
always astonished when they learn for the first time that 
Napoleon was below the average height. 

M. Claparéde used the illustration we reproduce, in his 
experiments with individuals. Covering one of the maons 
shown, he asked his subjects to draw the other one the 
same size, and then asked them to draw the second whilst 
the first was covered. Of twenty couples of drawings thus 
obtained, from thirteen subiects of all ages, the moon at 
the horizon was shown as the greater on fourteen, as 
equal on five, and as Jess on one. The greatest difference 
was shown on two drawings by the same boy, where the 
moon was g mm. (horizon) and 4:5 mm. (raised) re- 
spectively, the actual diameter on the copy being 4-5 nini. 


M. Claparéde’s paper may be obtuined, as a separate 
brochure, from MM. Kiindig et Fils, Geneva, price 
1 franc. 


MAGNETIC OBSERVATIONS DURING THE TotTaL ECLIPSE OF 
THE Stun.—We have received from Father P. Cirera, of 
the l’Ebre Observatory, an extract from the Comptes rendus 
giving an account of the magnetic records obtained at 
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that observatory during the total solar eclipse of August 30, 
1905, and the days immediately preceding and following it. 
Extraordinary deviations from the normal diurnal curves 
were registered in all three elements, and these are plainly 
shown on the photographic copy of the records which 
accompanies Father Cirera’s communication. 

OBSERVATIONS OF JUPITER.—Major Molesworth’s report 
of his observations of Jupiter, made at Vrincomali, Ceylon, 
during 1904-5, appears in No. 3, vol. Ixvi., of the Monthly 
Notices R.1.S., and records the times of rotation of, and 
the changes in, most of the Jovian features. 


One especially remarkable observation was that the 
following and preceding ends of the large mass of dark 
matter, known as the Great S$. Tropical Dark Area, 


appeared, on comparing the observations, to have crossed 
the whole Red Spot bay simultaneonsly. As it seems 
impossible that there could be any such instantaneous trans- 
ference of material, Major Molesworth explains the pheno- 
menon by the suggestion that the movement of the dark 
area into the belt following the bay caused the extrusion 
of an equal amount of dark material from the belt pre- 
ceding the bay. 


GRANULATIONS ON THE SOLAR SURFACE,' 
AS interesting research which promises fair to lead us 

to an increased knowledge concerning the nature of 
the sun's photosphere has recently been instituted by Prof. 
Hansky at the Pulkowa Observatory. On examining the 
splendid collection of photographs of the solar surface 
obtained by Prof. Janssen at Mendon, Prof. Hansky was 
not able to satisfy himself that the whole of the réscau 
seen on the negative was actually of solar origin; it seemed 
probable that some parts of it were produced by waves 
in our atmosphere, and on no two consecutive negatives, 


nor even on two taken simultaneously, conld the same 
granules be recognised. For this reason he attacked the 


problem at Pulkowa, bringing into operation the astro- ' 


graphic telescope in order to obtain photographs on a large 
scale. 

The solar image at the focus of this instrument has a 
diameter of 3 cm., which by the use of a concave lens 
was increased to about 54 cm. (i.e. 21-3 inches). With 
this apparatus numerous photographs were obtained during 
May and June, 1905, and showed many of the finer details 
of the granulations which cover the solar surface; but 
even on this scale it was impossible to recognise the same 
features on successive photographs. A further improve- 
ment was then made, so that the intervals between the 
exposures might be appreciably shortened—in no case had 
it been less than five minutes—and with the new arrange- 
ment adapted to the astrograph it became possible to take 
eight consecutive photographs with intervals of fifteen to 
thirty seconds’ duration. These showed the changes taking 
place in the sizes and relative positions of the granules 
very plainly, and from them the author has chosen six for 
reproauction in his circular. Fig. 1 is a copy of one of 
these reproductions, and shows the general nature of the 
photographs which Prof. Hansky is obtaining, and from 
which he hopes to derive valuable results. The scale 
such that the solar diameter would measure about 0.6 m., 
or 23-5 inches. The large black portions represent parts 
of sun-spots which came within the region photographed. 

Although on this scale obvious changes in the size and 
arrangement of the granules took place in twenty-five 
seconds, it was impossible to measure their magnitude, so 
Prof. Hansky intensified the photographs by successive 
copying, and finally obtained positives showing portions of 
the disc on such a scale that the length of the solar 
diameter would be about 6 m. (19-7 feet), that is to say, 
1 mm.=o".32, or 233 km. on the solar surface. 

An examination of these positives showed that the 
primary desideratum had been attained; the same granules 
were recognisable on successive photographs, and the scale 
was large enough to enable measurements of the granules 
themselves and of their movements to be made. ‘The dis- 
placements were measured with the stereo-comparator, 
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1 ** Photographies de la Granulation solaire faites 2 Poulkowa.” 
Hansky. 
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and were referred to a neighbouring small spct, movement 


towards the spot being indicated by the negative, and 
away from the spot by the positive, sign. The diameter 
of the actual sun was taken as 1,400,000 km., and on 


June 21 this gave 1"=740 km. The mean variation of any 


two settings on the same object was +0"-12, and the 
probable error for the relative displacement +07-14. 
The displacements of the granules during the twenty-five 


seconds which elapsed between two suecessive photographs 
taken on June 25 were very diverse. In that interval five 
of the granules had moved —o0"-g, —0”-55, —0"-77, —o”-48, 


N 
Fic. 1.—June 25, 1903, sh. 6m. 20s. 


and —a".80 respectively, which in the mean gave  0”-7u, or 
2? Bb é : 


—3515 km., t.c. about —21 km. per second. Ancther group 
gave —38 km. per second, whilst for a third the com- 
paratively low velocity of -—14 km. per second was 
recorded. 

Comparisons of other photographs showed that some 
granules were moving away from the spot with various 
velocities, and, as shown hy the following hgures, it 
appeared that the periodic mavement of the granules 
materially affected the size of the spot. The diameter of 
the spot is given for different times on June 


Ren 


25: 


Fic. 3.—June 25, 1965, gh. 17m. 405. 


Fic. 2.—June 25, 1905, 4h. 17m. 15s. 


Esse Os ahs FTN. 4OSyu2 -25eusha amis 155:, 
4m. Bile Gyitl (t@Soq  eieatole 
sh. om. 20s., 2".88. 

On consecutive photographs taken with an interval of 
one minute the same granulation was recognised with 
difficulty, whilst with a three-minute interval the whole 
réseau was practically re-arranged bevond recognition, 
although in one or two cases it was possible to trace a 
granule alter this interval, and in two cases it was re- 
marked that gemination had taken place. 

The dimensions of the granules varied greatly between 
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670 km. and 2000 km., the mean diameter being 1-9, or 
about 1yoo km. Figs. 2 und 3 illustrate the type of photo- 
graph on which the measures were made. These were 
taken with an interval of twenty-five seconds, and even 
a cursory glance will show that during that time the 
arrangement and forms of the granules have altered con- 
siderably; on this scale the diameter of the sun would 
be about 3 metres. 

It seems probable that these researches will lead to most 
important conclusions concerning the nature and the perio- 
dicity of the changes in the granules themselves, their 
influence on the solar spots and faculz, and, in general, to 
the resolution of many outstanding problems concerning 
the nature and action of the photosphere, which are at 
present unsolved. Prof. Hansky intends, therefore, to 
pursue this line of research, but, as he points out, it will 
cnly be during the comparatively rare moments of atmo- 
spheric calm, and with such a powerful equipment as he 
now possesses, that fruitful results are likely to be obtained. 
In any case, he is to be warmly congratulated upon those 
he has already published. W. E. Rorston. 


ETREMOIIACVAIL, SCIUBINGIS THOR SEROOILS 


JROF. PERRY said that in the early days of the society, 

when he had the honour of acting as a secretary, and 
when Guthrie and Foster, Kelvin and Fitzgerald were 
presidents, no presidential addresses were delivered, and 
he questioned whether we were not overdoing the business 
of requiring general addresses, which must almost always 
have as their theme the progress of science. Seldom did 
we find in such addresses new accounts of important 
original work, und he felt the inappropriateness of such 
un address in speaking before a society the Proceedings of 
which were more intense with original work of the best 
kind than any other society known to him with the ex- 
ception of the Royal Society. He thought that every young 
reader of a paper belore a scientific society made the mis- 
take of assuming that his audience knew a great deal of 
the subject so familiar to himself, and hence his paper 
was not understood. Writers of books on physics assume 
their readers to be all truly logical students; they use 
words properly in a technical sense, and forget that many 
of their readers may use them in the newspaper writer's 
sense. For example, take the expression ‘* adiabatic ex- 
pansion.’"’ here are people who insist on finding that 
Rankine, Maxwell, and all others of our most exact writers 
are not only inconsistent with one another in the use of 
the expression, but that each is inconsistent with himself. 
If a portion of fluid expands slowly without gain or loss 
of heat, we know the way in which its p, v, and f alter as 
it changes state; this was originally called ‘‘ adiabatic 
expansion,’’ and the term has become a technical term 
for that kind of alteration of p, v, and ft, however it muy 


occur. Steam or air may be throttled through a non- 
conducting reducing valve, but the expansion is not 
adiabatic, although there is no gain or loss of heat. Steam 


or air passing along a pipe with friction, if it can only 
be made to lose heat through the metal of the pipe at 
exactly the proper rate at every place, is expanding 
adiabatically. When it is assumed that steam or air flows 
without friction from a vessel through an orifice, it is 
said that the expansion is adiabatic although it is rapid. 
Referring to the teaching of physics to students entering 
upon the engineering profession, the president remarked 
that such teaching was nearly always slipshod. Many men 
enter a science college at the age of eighteen or more, 
knowing nothing of physical science. In the case of a 
great percentage of such men, it is impossible that they 
should acquire the scientific habit of thought. It is be- 
cause so much of this kind of material is dealt with thit 
much of our teaching is slipshod. Every pupil entering 
a science college ought to have been experimenting and 
working graphically and numerically on physical science 
problems from a very early age, and then our science 
classes would deal with them in a scientific way. The 
causes of the unfitness of the average student are two: one 
that his instincts and habits of thought were not trained 


1 Abstract of the presidential address delivered before the Physical 
Society on February 9, by Prof. J. Perry, F.R S. 
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from early youth; the other that his teachers in science 
colleges have absurd and uninteresting courses of study 
for him. In physics we are dealing with ideas which are 
not familiar to young students, ideas which can nnly be- 
come familiar in the laboratory. For example, such a 
simple mathematical idea as that of a decimal cannot be 
given in elementary schools in less than five or six years, 
whereas one week of weighing and measuring would give 
young children familiarity and clear ideas about decimals. 
Numerous examples could be given to prove that the prin- 
ciples of physics cannot be understood unless there has 
been early expcrimental training, and this is the reason 
why the professors of science in colleges of university 
rank and the professors in technical colleges obtain such 
poor reward for their Jabour. Referring to the many 
hundreds who every vear take science degrees at the 
universities, and the thousands who pass the London 
University matriculation examination, Prof. Perry  re- 
marked that if that was the standard of excellence of 
those present, his address could serve no useful purpose. 
Nothing ought to be compulsory in schools except the study 
of English and of natural science. The object of a 
matriculation examination is to test whether a student 
entering a college will be able to benefit by the course 
of study there. The only lunguage which ought to be 
compulsory in the science depurtment of a university is 
English. .\ professor of science ought to be allowed to 
teach his students in the way that seems best to him, and 
he should cxumine his students himself. Hedge him round 
with rules and regulations framed by boards of studies; 
tie him down to a syllabus, and the work he will do 
might be much better, certainly much more cheaply, done 
by a grinder at low wages. There is no one general 
elementary course in physics which all students ought to 
take; neither by their previous training nor from the uses 
which they will make of the principles of physics are they 
fit to be taught together. \WWhat is wanted is more classes, 
more rooms, and more teachers. 


THE NEW VOREEINS ATEETING Ol This 


MAYO DT CAN RUSSO ROTO, 


“THE New Orleans meeting of the American Association 
for the Advancement of Science, as stated in our 
issue for January 25 (p. 303), began on December 2a, 
1905, «und continued for five days. At a meeting of the 
general committee it was decided to hold a special summer 
meeting at Ithaca, New York, to close on or before July 3, 
1qo6, and an ordinary winter meeting in New York City to 
begin on December 27, 1906. The presidential and vice- 
presidential addresses will be omitted at the summer meet- 
ing and given at the winter meeting. The officers elected 
at the New Orleans meeting will, therefore, hold office 
until the close of the New ork meeting. Chicago was 
reconimended as the place of the winter meeting of 1907. 

The following officers were elected for the Ithaca and 
New York meetings :—President: Dr. W. H. Welch, Balti- 
more, Md. Presidents of sections: A, Dr. Edward Kasner, 
New York City: B, Prof. \. C. Sabine) Cambridea 
Mass.; ©, Mr. Clifford Richardson, New York City; 
D, Mr. W. R. Warner, Cleveland, O17 Ey Prof. Ace 


Lane, Lansing, Mich.; F, Prof. E. (+. Conklin, Phila- 
delphian, Pa.; G, Dr. D. T. MacDougall, Washingtc 
D..; H, Prof. Hugo Minsterberg, Cambridge, Mass.. 


I, Mr. Chas. A. Conant, New York City; K, Dr. Simo 
Flexner, New York City. General secretary: Mr. John F. 
Hayford, Washington, D.C. Secretary of council: Presi- 
dent F. W. McNair, Houghton, Mich. 

The following resolutions were adopted by the assnci- 
ation :—(1) That the association instructs its president and 
secretary to communicate to the president of the Senate 
and to the speaker of the House of Representatives of 
the United States its strong conviction that Niagara Falls 
should be preserved as a natural wonder, and further 
expressing the earnest hope that the congress now in 


session will take prompt and energetic action looking 
toward an international consideration of the impending 
danger to Niagara Falls. (2) An Appalachian Forest 
Reserve.—That the association again respectfully calls. 


attention to the rapid rate at which the forests of the 
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Appalachian Mountain region are being destroyed, and to 
the fact that, as a result of such destruction, the streams 
tributary to the Mississippi, as well as those flowing into 
the South Atlantic, are becoming continuously more 
irregular in their flow, and hence of less value for navi- 
gation and power purposes. (3) That the association re- 
specifully petitions the Congress of the United States to 
make such provision as may be necessary for the protec- 
tion of these mountain forests. 

The following grants were made at this meeting of the 
association :— ol. to Messrs. Parsons, Winnicutt, and 
Venable to assist in the publication of Prof. Parsons’s 
** pibliography of Beryllium,’’ and 2o/. to ‘** The Concilium 
Bibliographicum Zoologicum.”’ 

The committee on electrochemistry reported as follows :— 
A study has been made of the Behaviour of platinum and 
iridium in chlorine water and in dilute hydrochloric acid. 
Smooth platinum foil brought about no evolution of gas 
even after standing 168 hours in chlorine water. In pre- 
cisely similar circumstances an iridium foil caused an 
evolution of 44-4 [? c.c.] of gas, 55 per cent. of which was 
oxygen. The oxygen results from the reaction 


Cl,4+1H,0=2HCl+0, 


while the chlorine came from the solution, the original | 


vapour pressure having been about half an atmosphere. 
This series of experiments showed that iridium was a 
more powerful catalytic agent than platinnm. A number 
of electrolytic experiments were made with hydrochloric 
acid of different concentrations. In all cases more oxygen 
was evolved from the iridium anode than from the platinum 
anode. The question as to the final equilibrium is still in 
doubt. 


The Popular Conception of the Scientific Man at the 
Present Day. 

The traditional scientific man has disappeared almost as 
completely as the traditional Yankee of the stage. The 
change came gradually, but the proof that it had come 
was brought before us suddenly. In 1902 there was called 
in New York a meeting of those who were designated 
by the picturesque expression captains of industry. To 
that mecting representatives of science were invited, not 
as lions to be stared at, but to sit with the leaders of the 
industrial and commercial world as representatives of 
science, and not only of applied science, but of pure science. 
As the captains of industry were supposed to be men of 
force in organising and to have a keen insight into men 
and things, we had a right to feel that science was 
honoured, perhaps not more than ever before, but for a 
reason for which it had not been honoured before in the 
United States. The fact that since that date the reputation 
of some of the captains of industry has suffered an eclipse 
does not alter the fact that to be considered a captain of 
industry was, in the eyes of the public, enviable. The 
conception of a scientific man as a captain of industry 
means simply the acknowledgment that science has a prac- 
tical relation to the world, and that fortunately the public 
have advanced far enough to see, although perhaps some- 
what dimly, that pure science sooner or later develops into 
applied science. The leaders of science are to be placed 
in the class of organisers, managers of a sort of scientific 
trust. This is science up to date, and the publie are 
right when thev regard science as an organisation. But 
they are only partly right. There is a good deal more 
than that in science, and, although good managers and 
directors are necessary, it is true that the power of organ- 
ising and the power of investigating are two different 
things, and often exist in inverse ratio to each other, and 
it is the latter which is at the basis of science. An 
organiser is of no use until there is something to organise, 
and the materials on which the organiser in science must 
work are not made by machinery, but by the brains of 
individual workers, and it is important that they should be 
placed under the most favourable conditions for work. 
hitherto there has been perhaps too little organisation, 
there is a danger that in the future there may be too 
much. In a mill many men are doing the same kind of 
work, but in science one man should not duplicate the work 
of another. The object of organisation in the one case is 


1 From the address of Prof. W. G. Farlow, president of the Association. 
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to secure uniformity of product, in the other to encourage 
diversity of work. 

The ways in which the public may aid scientific men 
are directly by endowments for paying salaries and in- 
directly by providing properly equipped laboratories and 
other necessary equipment, and especially for paying for 
the services of assistants. Both forms of help are neces- 
sary, for a man capable of managing and getting the 
greatest amount of good work out of a well equipped 
establishment deserves more than a meagre salary. On 
the other hand, those with what appears to be a respect- 
able salary may have to spend a good part of it to make 
good the deficiencies in their equipment. In deciding 
whether a man is well paid or not, it is necessary to ask 
not only what salary he receives, but what are the means 
of work provided for him. It is not my intention here 
to direct attention to the special ways in which scientific 
establishments would be benefited by gifts from the public 
nor to discuss the question what is a proper salary for a 
The latter depends upon tod many com- 
plicated conditions, and cannot be separated from the more 


| general question of what those in equally important posi- 


tions in other walks of life are paid. The question of 
proper equipment, including the question of assistants, 
has already been brought before the public on a good many 
occasions and in a good many ways, and a good deal has 
been given in recent years, although by no means enough. 

If, as it appears, the public have reached a better con- 
ception of the position of the scientific man and of his 
pecuniary needs, it may be added that he has the right to 
hope that he can appeal to the public not only for 
pecuniary, but for moral support, for, in many cases, the 
public are the final arbiters where differences arise, and 
unfavourable conditions often disappear quickly as soon 
as it is felt that one side or the other is backed by public 
opinion. Ft may, therefore, be well to state somewhat 
explicitly some of the conditions which are unfavourable to 
the progress of science in the United States or which tend 
to retard it. Here it is not so much a question of money 
as of a just appreciation of the true position of scientific 
men in their relation to those for whom their work is 
undertaken. That work, using a rough classification, may 
be considered as that done in technical and commercial 
concerns, that done for the Government, and that done in 
universities, including under that general term all colleges, 
scientific schools, and similar institutions which have a 
permanent endowment of some kind. 


The Relation of Mechanics to Physics.» 


We find the physicists of the beginning of the nine- 
ieenth century still very strongly attached to the idea that 
all natural phenomena not only may, but must, be ex- 
plained on the basis of Newton's laws* by central forces 
acting instantaneously at a distance. Newton’s mechanics 
had done such admirable service in astronomy that it had 
come to be regarded as the only possible means of de- 
scribing and discussing the actions of nature. The gradual 
abandonment of this position and the change to the modern 
view, according to which all actions in nature are trans- 
mitted through a continuous medium and require time for 
their transmission, was accomplished only after a long 
struggle that occupied the greater part of the nineteenth 
century. 

i It is well known how the ideas of Faraday, of Maxwell, 
of Hertz, gradually gained ascendency over the older views 
and Jed to the abandonment of the idea of central forces 
acting instantaneously at a distance, in almost all branches 
of physics except in the theory of gravitation. It is also 
known that Maxwell, by a brilliant analysis, succeeded in 
establishing the connection between his electromagnetic 
| theory and the analytical mechanics of Lagrange. Thus, at 
the end of the nineteenth century we find a general 
attitude toward physical phenomena essentially different 
from that prevailing at the end of the eighteenth century. 

With the rise of the electron theory in the course of the 

last twenty-five years a new element has been introduced 


1 From the address of Prof. Alexander Ziwet, president of Section A, 
| Mathematics and Astronomy. 
; 2 See, however, Laplace, ‘Mécanique Céleste," livre i., chap. vi. 

(‘‘CEuvres,” vol. i., 1878, pp. 74-79), a passage to which E. and F. 
Cosserat have recently directed attention. 
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into this development, an element which seems destined 
to affect very radically, not only our interpretation of 
physical phenomena, but also our general views ubout the 
principles of theoretical mechanics. 

There seem to be two things underlying all the pheno- 
mena in the physical world—the ether and matter. To 
attain the unification of physical science, shall we consider 
the ether as a particular kind of matter? Or shall matter 
be interpreted electromagnetically? The older mechanics 
dealt exclusively with matter; and when it first became 
necessary to introduce the ether, this new medium was 
often endowed with properties very much like those of 


matter. The hydrodynamic analogy by which the apparent 
mass of the moving charge was interpreted illustrates 
this tendency. The physics of the ether has, however, 


reached so full a development that the properties of the 
ether are now known far more definitely than those of 
matter. These properties are contained implicitly in the 
fundamental equation» of Maxwell and Hertz which in 
their essential features are adopted in the electron theory 
of Lorentz. 

It is now pretty generally recognised that Newton's 
“laws of motion,’ including his definition of ‘* force,’ 
are not unalterable laws of thought, but merely arbitrary 
postulates assumed for the purpose of interpreting natural 
phenomena in the most simple and udequate manner. 
Unfortunately, nature is not very simple. ‘As the eve 
of the night-owl is to the light of the sun, so is our mind 
to the most common phenomena of nature,’ says Aristotle. 
And if since Newton’s time we have made some progress 
in the knowledge of physics, it is but reasonable to con- 
clude that the postulates which appeared most simple and 
adequate two hundred veurs ago cunnot be regarded as 
such at the present time. 

This does not mean, of course, that the mechanics of 
Newton has lost its value. The case is somewhat parallel 
to that of the postulates of geometry. Just as the abandon- 
ment of one or the other of the postulates of Euclidean 
geometry leads to a more generui geometry which contains 
the old geometry as a particular, or limiting, case, so the 
abandonment or generalisation of some of the postulates 
of the older mechantes must lead to a more general 
mechanies. The creation of such a generalised mechanics 
is a task for the immediate future. It is perhaps too early 
to suy at present what form this new non-Newtonian 
mechanies will ultimately assume. Generalisation is always 
possible in a variety of ways. In the present case, the 
object should be to arrive at a mechanics, on the one hand 
sufficiently general for the electron theory, on the other 
such as to include the Newtonian mechanies as a special 
case. 

After the searching criticism to which Poincaré, especially 
in his St. Lonis address,! in 1904, has subjected the 
foundations of mechanics and mathematical physics, almost 
the only one of the fundamental principles that appears to 
remain intact is the principle of least action. It seems, 
therefore, natural to take this principle as the starting 
point for a common foundation of mathematical physics 
and of a generalised mechanies, but with a broader dehni- 
tion of ‘‘ action,’? or what amounts to the same, with a 
generalised conception of ‘‘ mass "’ so as to make the 
latter a function of the velocity. 


The Partition of Energy.* 


The general theorem which I wish te discuss may be 
stated by saying that the kinetic energy of the body is 
so distributed among the degrees of freedom, by which 
the state of the body as a dynamical system is described, 
that an equal share is, on the average, allotted to each 
deyree of freedom ef each type of molecule. 

The questions which have always been raised about 
this important theorem of the kinetic theory at once come 
to our minds. First, is the theorem true, or rather, does 
it state what would be true for an ideal system of particles 
moving freely within a containing vessel? second, is the 
proof of the theorem impeccable? third, is there any ex- 
perimental evidence that it applies to real bodies? 

1 Bulletin des sciences mathématiques"' (2), 23, pp. 302-324; English 


translation in the Bulletin of the American Mathematical Society, vol. 
xiii., February, 1906. 


= From the address of Prof. W. F. Magie, president of Section B, Physics. 
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I would remark about the first question that the theorem 
is so distinguished by its simplicity, and by its aspect as a 
sort of unifying principle in nature, that few men can set 
it fairly before their minds without at least desiring to 
believe it true. Most of those who have recognised that 
Maxwell's original demonstration was net flawless are still 
convinced of the truth of his conclusion, or at least believe 
his conclusion to be so probable as to make it worth 
while to try for a more accurate demonstration. Their 
state of mind is like that of Clausius and of Lord Kelvin, 
when they perceived that Carnot's theorem respecting the 
efficiency of a reversible engine could not be proved in the 
way in which Carnot tried to prove it. 

With respect to the second question, it was very soon 
pointed out that Maxwell had mude in his proof an 
assumption that could not be justified by immediate in- 
spection, and which was itself in need of demonstration 
or of avoidance. ‘The later demonstrations of Maxwell and 
Boltzmann have been likewise subjected to criticism, and 
can be shown to involve ussumptions that will not be 
granted on inspection. The difficulties that urise in these 
proofs come from the necessity of applying in them the 
ealculus of probabilities, and centre around the question 
of the legitimacy of the application of that calculus. It 
is commonly agreed that Maxwell and Boltzmann have 
assumed a condition of the system of moving particles, as 
a requisite for the application of the calculus of prob- 
abilities, which is contradicted by many systems of which 
we have certain knowledge, and cannot without proof be 
admitted as likely to obtain in other systems, about which 
less is known, In the method employed by Jeans the 
application of the calculus ef probabilities is made in a 
different manner, and does not necessitate the introduction 
of the hypothesis of Maxwell and Boltzmann. It seems to 
me that, in this last form of the theory, the difficulties 
which have environed the subject have at last been 
mastered. 

In respect to the third question, that concerning the 
experimental evidence for the truth of the theorem, it is 
well known thut, in general, Boyle's law follows as a 
consequence of the general principles of the kinetic theory, 
that Gay-Lussac’s law is an immediate consequence of a 
relation plausibly assumed between temperature and the 
kinetic energy of the molecule, that the motion of the radio- 
meter and the laws of transpiration and many other 
properties of gases can be deduced from the general theory, 
and, in particular, that Avogadro's law follows from the 
simplest form of che theorem of equipartition. But further 
proof of this theorem in its general form is still needed. 
Such proof as we have will be discussed in this address. 

Considering the bearing of the relations that have been 
adduced upon the general question of the equipartition of 
energy, it seems to me that their general consistency with 
that principle, especially the way in which the heat 
capacities of the organic compounds can be portioned out 
among the atoms by means of simple assumptions about 
their degrees of freedom, does afford some confirmation of 
the principle. Mere chance can hardly account for so 
large a number of suceessful coincidences. 


The Sanitary Value of a Water Analysis. 

Though much valuable information can be obtained front 
the careful study of the nitrogen content of a water, the 
water analyst does not depend alone upon these fuetors 
in forming an opinion as to the souree of the organie 
matter, and turns to other chemical as well as to bacterial 
data to substantiate or modify the opinion thus formed. 
From the chemical point of view the most important of 
these data is the combined chlorine that a water contains. 
This is due to the fact that though chloride of sodiunr 
occurs in rain-water, especially near the sea, and in smalt 
amounts is found in all soils, it is a characteristic con- 
stituent of sewage, the animal body expelling the same 
amount of salt as it absorbs. 

-A careful study of the amount of combined chlorine in 
normal waters, made by Prof. Thomas M. Drown, showed 
that in Massachusetts, where salt-bearing strata do not 
occur, the amount of chlorine in a surface water depended 
on its distance from the sea, and that for Massachusetts 


1 From the address of Prof. Leonhard P, Kinnicutt, president of Sectior 
C, Chemistry. 
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it was possible to establish normal chlorine, or, as they 
are commonly called, iso-chlor lines. 

The work begun by Prof. Drown has been carried on 
by other investigators, and to-day the iso-chlor lines for 
all the New England States and New Yoris and New Jersey 
have been determined, The result of this work is that 
the amount of chlorine occurring in the surface waters of 
the above named States gives most valuable information. 
Chlcrine above the norma! of the region shows pollution. 
li does not indicate whether the pollution is direct or 
indirect, but does show that sewage, from which the 
organic matter and the germs of disease may or may not 
have been removed by filtration through soil, has had 
access to the water. Chlorine above the normal is, there- 
fore, always a suspicious sign which must be investigated. 
1 know that it is claimed that in many of the western 
States, owing to geological conditions, very little inform- 
ation can be obtained from the determination of chlorine. 
1 believe, however, more careful and thorough work is 
necessary to prove that such is the case, and that further 
investigation may show that though it is impossible to 
construct iso chlor lines running through the State, the 
normal chlorine of different localities in a State can often 
be determined. 

Another factor that is often used in the attempt to decide 
whether or not a water contains an excessive amount of 
organic matter is the oxygen consumed. The oxygen con- 
sumed is not, however, a measure of the organic matter 
in a water, but only a measure of the amount of mineral 
reducing salts plus a certain amount of the organic matter, 
the amount depending on the method of determination used. 
It gives, in my opinion, very little information as to the 
character of the organic matter, and is only valuable when 
different surface waters are to be compared with each 
other, or when used in filtration experiments. 

Yhe same may be said as regards colour, turbidity, and 
the amount of mineral matter that a surface water con- 
tains, that, though of essential importance in deciding on 
the value of a normal water as a potable water, they give 
fittle information as to pollution. 

In the early days of bacteriology it was claimed that the 
final criterion as to pollution of a water would be furnished 
by aid of that science, and though this hope has not been 
fulfilled, the information that can be gained by a bacterial 
analysis is often of the highest importance. 1t not only 
aids in the interpretation of the chemical data, but may 
of itself show, almost without question, that a given water 
is polluted, for though attempts to isolate special patho- 
genic germs have generally failed, even in waters known 
to contain these forms, characteristic sewage forms, like 
the colon bacillus, can be isolated if they occur in any 
number in a water. Occurrence of numerous characteristic 
sewage bacteria can point only to one thing, pollution, and 
if such forms are found there is no question that the water 
receives sewage drainage. Bacteriology, however, cannot 
determine, except very roughly, the amount of pollution 
or the present condition of the polluting matter, nor does 
it give but very little, if any, information as to past pollu- 
tion. Jf the pollution is recent and of anv considcrable 
amount, a careful bacterial examination will show the 
fact, and probably better and more convincingly than any 
chemical analysis. If the pollution is more remote, more 
information can, as a rule, be drawn from chemical than 
from bacterial data. If the polluting matter has filtered 
through the soil before entering the water, bacterial work 
will not indicate the fact. 

As a general statement, it may be said that a bacterial 
analysis, while: giving information as regards recent and 
continuous pollution, gives no information as to the past 
history of a water, and in this respect differs from a 
sanitary chemical analysis. 

To form a judgment as to the wholesomeness of a 
water, the data of a sanitary water analysis, the source 
of the water, whether surface, ground, cr artesian, must 
be known; a survey, even of a surface water, though 
it mav show whether or not the water is polluted, does 
nnt give information regarding the amount or condition of 
the polluting matter; with ground and artesian waters 
it often gives very little information, and an_ opinion 
regarding the character of such waters must, as a rule, 
depend on the sanitary analysis. 
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The Generic Concept in the Classification of the 
Flowering Plants.! 


The difficulties of classifying plants in a really natural 
and logical way are somewhat increased by the involuntary 
and well-nigh necessary admission of a certain historic 
element into our systems. There is another source of 
this artificiality, besides the temptation to allow poor genera 
to stand, on the ground of long usage. The relation of a 
genus to its name is a matter which exerts no small in- 
fluence in this regard. The attempt to determine which 
of several names is to be retained for a given genus con- 
stantly forces us to consider the historic basis on which 
the genus rests, and to aituch its name to some species 
or group of species to which it was first applied, to deter- 
mine, in other words, what was the type of the genus, and 
to maintain the genus in such a way that it may always 
be true to its type. While sympathising to a considerable 
extent with those botanists who desire to place our nomen- 
clature upon a more secure basis hy attaching the names 
to recognised types, I feel that the methods employed will 
have to be very cautiously applied, or they will tend 
greatly to increase the artificial element in our system. 
The historic type is not a natural thing; it is merely that 
particular form of plant life which was, often quite by 
accident, first discovered and, therefore, first received the 
name which it bears. Later discoveries often show that 
this first species of a genus is by no means of a typical, 
or, aS one may say, central character. It is often quite 
peripheral, perhaps even an aberrant or outlying member 
of the group to which it belongs. However important the 
historic type may be in nomenclature, it is obvious that 
it is of no particular significance in classification, and any 
employment of the type method in the determination of 
proper names must not on any account be permitted to 
exercise any influence in classification. The word type 
itself is decidedly unfortunate as thus applied to what is 
often very far from being typical. In this as in some 
other phases of taxonomy it is of the greatest importance 
to keep it clearly in mind that nomenclature, although very 
necessary to classification, is a thing wholly apart from 
the classification itself. Jt is, furthermore, quite evident 
that nomenclature should be subservient to classification, 
and that the clearness and accuracy of classification should 
never be sacrificed in order to give beauty or symmetry 
to any system of nomenclature. 

The limitation of genera has always in the past rested 
on individual judgment, and it must continue to do so in 
the future. Although the genera of the flowering plants 
have now been scientifically studied for about two cen- 
turies, there is at present in America, at least, a degree 
of diversity in their interpretation which is rather dis- 
couraging. It is disheartening because it is impossible to 
see in it any real progress toward a well rounded and 
satisfying system, which will win the confidence of the 
professional botanist, give uniform training to the student, 


and command the respect of our colleagues in other 
branches of science. From this, I] think that it is per- 
fectly clear that botanical systematists have certain im- 


perative duties in regard to this subject. hese duties are, 
in the first place, great caution in making changes, and, 
in the second place, a feeling of obligation, when these 
changes seem necessary, to state the reasons for them so 
clearly and forcibly that they will appeal to all thoughtful 
and discriminating workers in the same field. The burden 
of proof should always rest upon the writer suggesting 
the change. 

What we need in botanical classification is a series nf 
constants, a number of graded categories which can be 
generally endorsed and properly respected. Standards as 
definite as those of the physicist are, of course, quite 
unattainable in dealing with the variable and often inter- 
grading groups of organic creation. But where absolute 
accuracy and uniformity are impossible, we should the 
more diligently seek to preserve such standards as exist. 
As has been pointed out, there are but few families of 
flowering plants which have not been comprehensively 
treated by monographers who, so far as their particular 
group was concerned, have heen in a pnsition to see pretty 


1 From the address o: Prof. B. L. Robinson, president of Section G, 
Botany. 
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clearly where it was best to draw generic lines. While it 
must be admitted that there are many minor differences 
in the generic concepts exhibited in the scholarly and 
monumental works to which I here refer, yet they establish 
nu good usage, which on the whole has a_ considerable 
measure of uniformity, and goes far to establish the rank 
of such categories us genus, species, and variety. 

Let me urge that, “while we remit no effort to secure 
further light on this subject, there should be a general 
agreement to treat the accepted and traditional interpret- 
ation of large and important genera as sacred and hind- 
ing until we can furnish definite and convincing evidence 
that change is needful, and that for the welfare and 
dignity of our science all should unite in opposing changes 
of the artificial sort, which consist merely in the shifting 
of ranks and modification of standards. 


Investigations and Commercial Tests in Connection with 
the Work of an Engineering College.! 


In any school it is necessary, in securing the best 
efficiency in instruction, that the professors shall be able 
to speak with authority on the subjects which they teach. 
In technical schools those who teach the practical engineer- 
ing subjects cannot speak with authority unless they have 
had practical experience. Investigations and commercial 
tests may serve to give them this practical experience, and 
the question naturally arises, Is it a good policy for pro- 
fessors to conduct such work in connection with their 
regular college duties? 

Let us consider the various ways in which a professor 
in an engineering schoel may acquire the practical experi- 
ence which is necessury in his work. 

First, he may be called to a professorship from 
practical field. 

Second, after teaching for a time and finding how neces- 
sary a practical experience is in his work, he may turn to 
the practical field, and then return to teac hing. 

Third, he may undertake practical work in connection 
with his college duties, and gain his experience in this 


the 


Way. 
Each method possesses its own advantages and dis- 
advantages. Starting with the first, it must be admitted 


that many of our best instructors have entered the teach- 
ing line after they have had experience in the practical 
field. Such a man has an advantage in being able to 
mike use of this experience immediately, when he starts 
at his teaching work. here is a disadvantage, how- 
ever, in the fact that should he have secured a mature 
experience in the practical field, he will necessarily be no 
longer a young man, and it may be hard for him to teach 
and properly to adapt himself to the theoretical part of 
his course. 

The advantages of the second system of securing i 
practical experience, where the professor leaves the teach- 
ing field, takes up outside work, and then returns to 
teaching, are that during his practical career he will be 
very much alive to the points he should look into, and, 
furthermore, if he returns to teaching he will possess the 
advantage of having experience both as a teacher and as 
a practical engineer. 

We will now take up the third method, where a pro- 
fessor obtains his practical experience by conducting out- 
side work in connection with his college duties. The 
outside work undertaken hy a professor should be that 
of « scientific or strictly engineering type. 

The advantage to a college in having its professors do 
research and outside work is that what reflects to the 
credit of the professor will reflect to the credit of the 
college. Vurthermore, the college will be looked to as a 
source from which an unbiased opinion can be obtained, 
and in maintaining this standard it will be fulfilling a high 
and useful mission. The results uf the investigations may 
be made the subjects of scientific papers to be read before 
the various societies, and any reputation that a professor 
gains in this way will benefit his college. 

The day is past when there can be a strict line drawn 
between the work of the consulting engineer and that of 
the professor who teaches in the same ficld. The ideal 


1 From the address of Prof. D. S. Jacobus, president of Section D, 
Mechanical Science and Engineering. 
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professor in a given line should be able to take up the 
work of the consulting engineer in that line, and the ideal 
consulting engineer should possess enough technical know- 
ledge tu fit him for being a professor. There should be 
no jealousy, but rather a bond of friendship in that the 
fundamentals which each should master are the same. 


UNIVERSITY AND EDUCATIONAL 
JUN IEIB ICI MEAS INGO. 

Oxvorp. The results of a census undertaken each year 
by the Magasine show that there are 2722 undergraduates 
uctually in residence this term, as compared with 2621 in 
Hilary term, 1905. The increase is probably due to the 
Rhodes scholars and to the fact that a larger proportion 
of undergraduates now complete three years of residence 


than was the case a few years hack. The three largest 
colleges are Christ Church, New College, and Balliol, with 
211, 210, and 181 members in residence. 

i long vacation course in geography will be held in 


Oxford between .\ugust 7 and 25, provided that sufficient 
names are sent to the Reader in Geography, Old Ashmo- 
lean Building, Oxford, by June 1. The course will include 
lectures and demonstrations in the School of Geography, 
and surveying und map-drawing in the field. 

-\t a meeting of the Junior Scientific Club, held on 
Wednesday, February 14, at the museum, papers were 
read by Prof. Miers on ‘* Spontaneous Crystallisation,”’ 
and! iby Nir; (tie Parmer on “oliheml@sesot tincale, 
Divided Metals in Organic Chemistry.” 


CamBRipGE.—The regulations for the diploma in mining 
engineering were passed by the Senate last Thursday. 
-\mong the chief of these regulations is that the candidate 
may take such parts of the natural sciences tripos and of 
the special examination in mechanism and applied sciences 
as bear upon the subject of mining engineering, or a 
candidate may take honours in the mechanical sciences 


tripos. Details of the examination and the schedules in 
the art of mining and in metallurgy will be found in the 
Cambridge University Reporter for December 5. 1905, 
The Smith's prizes for 190, have heen adjudged as 
fullows, the names being in alphabetical order :—C. F. 
Russell, Pembroke, for his essay on 't The Geometrical 
Interpretation of Apolar Binary Forms”; F. J. M. 
Stratton, Gonville and Caius College, for his essay on 


‘A Problem in ‘Tidal Evolution Suggested by the Motion 
of Saturn's Ninth Satellite.”* 

Mr. J. W. Nicholson, of Trinity College, has been 
elected to the Isaac Newton studentship in astronomy and 
physical optics, of the value of 250], for one vear, for study 
and research in astronomy. 


Mr. R. H. Rastall, late scholar of Christ's College, 
Harkness scholar in 1903, has been elected to a junior 
fellowship at Christ’s College. Mr. Rastall has worked 
chiefly in the Geological Museum at Cambridge, and has 
written on the Blea Wyke beds of Yorkshire and on 
‘“ The Buttermere and Ennerdale Granophyre”’ of Lake- 


land. 


Dr. C. H. Lees, lecturer in physics and assistant director 
of the physical laboratories of the University of Man- 
chester, hus heen appointed professor of physics at the 
East London College. 

Tule King’s Speech, read hy Ilis Majesty at the opening 
of Parliament on Monday, promised that, at the earliest 
possible moment, a Bill would be introduced *’ for amend- 
ing the existing law with regard to education in England 
and Wauales.”’ 

Tue l.ancashire County Education Committee has re- 
commended ithe council to make a grant of tool. a year 
to the fund for the establishment of a department in 
economic botany in the University of Liverpool. The cost 
of the proposed department has in consequence now been 
completely guaranteed. 

Tne Senate of the University of St. Andrews has resolved 
to confer the following honorary degrees, among others, at 


the graduation ceremonial on April 3:—LL.D., Dr. 
A. C. L. G, Gunther, F.R.S., in appreciation of his life- 
long and distinguished labours in zoology, Prof. J. C. 
Wilson, Oxford, and Prof. A. Hl. Young, Manchester. 
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AN open competitive examination for not fewer than 
twelve situations as assistant examiner in the Patent Office 
will he held by the Civil Service Commissioners in April 
next. The examination will commence on April 23, and 
forms of application for admission to it are now ready for 
issue, and may be obtained on request addressed by letter 
to the secretary, Civil Service Commission, Burlington 
Gardens, London, W. 


Ar the annual conference of the Labour Representation 
Committee held on February 16 considerable discussion 
took place on the following resolution :—‘* That this con- 
ference condemns the educational policy of the Govern- 
ment as laid down in the Act of 1902, and demands the 
formulation of an educational programme based upon the 
principle of equal opportunities for all, such programme 
to aim at securing—(1) that immediate provision be made 
for giving at least one free meal per day to all school 
children; (2) that all grades of education shall be free 
und State maintained; (3) that all education shall be 
free, and that secondary and technological education be 
placed within the reach of every child by the granting of 
bursaries or maintenance scholarships to all children whose 
usefulness would be enhanced by such extended education ; 
further, that adequate provision be made for children to 
continue at school until the age of sixteen vears, or until 
such age as the university course begins; (4) that provision 
be made to continue the education of capable students 
through the university courses; (5) that the standard of 
capacity shall be judged by work previously accomplished, 
and not by competitive examination ; (6) that the education 
in all State-supported schools shall be secular; (7) that all 
State-supported schools shall be under the control of and 
their affairs administered by the directly elected represent- 
atives of the people; (8) that each educational district 
shall be required to train the number of pupil teachers 
demanded by local needs, and for this purpose to establish 
training colleges, preferably in connection with universities 
or university colleges; (9g) that the cost of the above- 
mentioned reforms shall be borne by the National Ex- 
chequer out of revenue obtained through broadening the 
basis of taxation, and by the restoration and democratic 
administration of valuable misappropriated educational 
charities and endowments.’’ ‘‘ This conference, therefore, 
instructs the committee (or such body as may be appointed 
for the purpose) to draft a Bill embodying the principle 
of the said resolution, with a view to the Labour group 
introducing it early into Parliament.’’ A division having 
been taken, the result was declared as follows :— 
817,000 votes for the resolution and 76,000 for its rejec- 
tion. The resolution was therefore carried. In view of 
the growing importance of the labour interest, it is satis- 
factory and gratifying to find a large and representative 
body of labour delegates appreciating the fact that the 
future welfare of the country is closely bound up with the 
provision of a rational] system of national education. 


Tue publication on February 19 of a correspondence 
between Mr. A. H. D. Acland, formerly Minister of 
Education, and Mr. Birrell, President of the Board of 
Education, is gratifying evidence that at last something 
is to be done in the direction of providing adequate 
Exchequer grants for English secondary education. Mr. 
Birrell, in reply to a series of suggestions made by Mr. 
Acland, announces that provision is to be made in the 
Estimates for this year for a considerable increase of the 
Exchequer grants (1) in aid of secondary schools; (2) to 
alleviate the burden now placed upon local authorities in 
respect of the education of teachers; and (3) to assist 
further the building of training colleges for teachers by 
the local authorities. How much higher education in 
this country has suffered from the inadequate education 
of boys in our secondary schools, which, through want 
of funds, are too often under- and inefficiently staffed and 
equipped, has been pointed out in these columns with 
patient persistence. It is earnestly to be hoped that the 
findings of the Royal Commission on Secondary Education 
of ten years ago will now be considered seriously, and a 
statesmanlike attempt made to secure for the pupils 
in whose hands our futnre success as a manufacturing 
nation lies, a rational and complete secondary education 
which will enable them to take proper advantage of 
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higher technical instruction. The promise that local 
education authorities are to be helped—in a degree com- 
mensurate with modern needs—in the pressing work of 
supplying more training college accommodation is heartily 
to be welcomed. The proportion of fully trained teachers 
in our elementary schools is at present scandalously low ; 
and this is due primarily to the fact that until quite 
recently the only training colleges were those built—with 
the aid of special State grants like that of 1835—by the 
National and the British and Foreign School Societies, and 
supported largely by Government grants on each teacher 
in training. Though in recent years the work of day 
training departments in connection with university colleges 
has improved the facilities for the training of teachers, 
much yet remains to be accomplished if English elementary 
education is to take advantage of modern educational 
enlightenment. Local education authorities, with their 
knowledge of local needs, will be in a position, when helped 
by the promised Treasury grants, to start the much needed 
provision of more colleges where teachers may become 
acquainted with the principles upon which snecessful teach- 
ing must be based. In currying out this important work, 
the need of training for secondary school teachers must 
not be forgotten. Most masters in secondary schools 
begin their work knowing only what to teach, and nothing 
of how to teach. 


SOCIETIES AND ACADEMIES. 
LonpDoNn. 

Royal Society, January 25.—‘‘On the Effect of Iligh 
Temperatures on Radium Emanation.”” By W. Makower. 
Communicated by Prof. Arthur Schuster, F.R.S. 

(1) The activity of radium emanation in radio-active 
equilibrium with its products A, B, and C, is changed by 
heating above 1ovo? C. 

(2) The effect increases with the temperature up 
1200° C., and possibly beyond this temperature. 

(3) The effect increases with the time of heating for 
about the first hour, but subsequent heating is without 
effect. 


to 


Paris. 

Academy of Sciences. February 12.—M. IJ. Poincaré in 
the chair.—Some properties of the @ rays emitted by 
radium and by bodies rendered active by radium: Henri 
Becquerel. Some experiments of Prof. Rutherford 
recently published have led the author to repeat some of 
his earlier work on the deviation of the radium rays. In 
the present paper full details are given of the strength 
of the magnetic field, and the dimensions and arrangement 
of the apparatus. As a result, M. Becquerel definitely 
rejects the interpretation deduced by him from his earlier 
experiments and the hypothesis of an increase in the radius 
of curvature along the trajectory, and accepts the explaa- 
ation of Prof. Rutherford, all the measurements confirming 
the existence of a reduced velocity for the @ rays when 
traversing a leaf of aluminium. There is no difference 
in the behaviour of @ rays arising from radium salts or 
from bodies rendered active by the emanation.—The 
internal pressure of fluids and the equation of Clansius: 
E, H. Amagat.—Some lemmas relating to quasi-waves of 
shock: P. Duhem.—Observation of the eclipse of the 
moon of February 9, 1906, made at the Observatory 
of Paris: P. Salet. Note on the time of contact, with 
especial reference to the difference observed between the 
photographic and visual observations in different eclipses. 
—Observations of the Brooks comet (1g906a) made at the 
Observatory of Algiers with the 31-5 cm. equatorial: MAM. 
Rambaud and sy. Observations on the apparent posi- 
tions of the comet and the positions of the comparison 
stars were made on January 31 and February 2. On 
January 31 the comet had the appearance of a round 
nebulosity with an eccentric nucleus, with a lustre compar- 
able with: that of a star of the eleventh magnitude.—Observ- 
ations of the sun made at the Observatory of Lyons with 
the 16 cm. Brunner equatorial during the third quarter 
of 1905: J. Guillaume. Fifty-six days were available for 
observations during the quarter, the results of which are. 
summarised in three tables showing the number of spots, 
their distribution in latitude, and the distribution of the 
faculae in latitude.—Integral functions: Ed. Maitlet.—A 
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hyperelliplic Hessian. Jouis Remy.--The extinction of a 
solitary wave propagated along a horizontal elastic tube: 
A. Boulanger. —.\ comparison of the time of discharge 
in an X-ray tube and of a spark in series with the tube 
producing the rays: Bernard Brunhes. Remarks on a 
recent paper by M. André Broca, and directing attention 
to a paper published hy the author in 1g00 on the same 
subject.—The recombination of the ions in saline vapours : 
4a. Moreau. The ions of salt vapours, both by their 
mobilities and by the values of the coefficient a, for 
temperatures belween 170° C. and o° ©., are intermediate 
between the ions of ordinary gases and the large ions due 
to the oxidation of phosphorus. Vheir mass diminishes as 
the temperature rises, and in a flame, for the negative 
ion, they become camparable with kathodic particles, and, 
for the positive ion, with the atom of hydrogen.—Remarks 
on the combinations of the rare metals of the cerium group 
and on their sulphates: Camille Matignon. .\ reply to 
a claim) for priority made by M. Otto Brill.—Calcium 
iodomercurates: A. Duboin. Thestr salt. are prepared 
by alternately adding calcium iodide and mercuric iodide 
to water, finishing with a slight excess of the calcium 
salt. The solution had a density nf 2.8q at 16° C., and 
three crystalline compounds were isolated from the solution. 
—The existence of sulphides of phosphorus: H. Giran. 
Various mixtures of phosphorus and sulphur were heated 
in sealed tubes to 200° €., and the melting points taken 
after solidification. _ The results are given graphically. 
The four maximum points correspond exactly to the pro- 
portions of sulphur indicated by the sulphides P|S,, P.S,, 
PLS,, and PS,.—The preparation and properties of 
strontium: MM. Gumntz and Reederer. Strontium 


amalgam is heated in a current of hydrogen until the | 


whol of the mercury is expelled, strontium hydride re- 
maining. This hydride, heated in a vacuum at 1000° C., 
is dissociated, the vapours of strontium being condensed 
on a cool tube. The metal thus produced contained 
99-43 per cent. of strontium, and was utilised in’ re- 
determining some thermochemical data.—The action of 
some esters of same dibasic acids on the halogen- 
magnesiuin derivatives of the primary aromatic amines: 
FF. Bodroux.—The constitution of the sulphates of 
chromium: Albert Cotson.—The existence of bicarbonates 
in mineral waters, and on the supposed anomalies of their 
osmotic pressure: J. C. Maillard and Lucien Graux. 
For one specimen of mineral water it is shown that the 
eryoscopic results arc not opposed to the idea of the exist- 
ence of bicarbonates in mineral water.—.\ new mode of 
extruction of oil of anise: Ph. Eberhardt. The oil can 
be extracted fram the leaves as well as the fruit.—The 
anti-cougulating power of the blood serum of the lower 
animals: J. Sellier. Serum extracted from some _ fishes 
and invertebrates has the power of preventing the coagu- 
lation of milk by rennet.—The annelids of the Red Sea: 
Ch. Gravier.—The salivary glands of the snail (Helix 
pomata): M. Pacaut and Pr. Vigier.—The mechanism 
of the pathological modality special to each organ in the 
course of a general disease: .\. Charrin. 


DIARY OF SOCIETIES. 


THURSDAY, Fesrvary 22. 

Rovat Society, at 4 30.—On the Coefficient of Viscous Traction and 
its Relation to that of Viscosity: Prof. F. T. Trouton, F.R.S.— 
Contributions to our Knowledge of the Poison Plants of Western 
Australia. Part 1. Cygnine: E. A Mann and Dr. W. H. Ince. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8—Crane Motors and 
Controllers: C. W. Hill. 

FRIDAY, FEBRUARY 23. 


Roya InstiTuTION, at 9,—The Internal Architecture of Metals; Prof. 
John O. Arnold. 
PitysicaL Soctety, at_5.—A Note on Talbot’s Bands: J. Walker.— 


Secondary Rén'gen Radiation: C. G. Barkla.—Records of the Differ- 
ence of Potential hetween Railway Lines, and a Suggested Method for 
ethe Observation of Earth-Currents and Magnetic Vartations: C. W. S. 
Crawley and F. B. ©. Hawes. 

InstITUTION oF CiviL ENGINEERS, at 8.—The Graphical Determination of 
the Deflection of Beams: C. H. Sumner. 

SATURDAY, FEBRUARY 24. 

Tue Essex Fiery Crus (at Essex Mnsenm of Natural History, Stratford 
at 6.30,—The Mosses of Essex: a Contribution to the Flora of the 
County: F. J. Chittenden.—Mysterious Subsidence at Mucking, Essex. 
Miscellaneons Denehole Notes, 1906 : T. V. Holmes. 

MONDAY, FEBRUARY. 26. 
Seeeey oF ARTS, at 8.—Modern Warships : Sir William White, K C B. 
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Rovat GeoGRaPHiCaL Socigty, at 8.30 —Travels on the Boundaries of 
Bolivia and Peru: Baron Erland Nordenskjold. 

INSTITUTE OF ACTUARIES, at 5-—On a Form of Spurious Selection 
which nay arise when Mortality Tables are Amalgamated: W. Palin 
Elderton. 

TUES DAI", FEBRUARY 27. 

Roya InsTiTuTION, at 5.—Food and Nutiition: Prof. W. Stirling. 

ANTHROPOLOGICAL INSTITUTE, at 8.15.—Anthropological Notes from 
Lake ‘Yanganyika; W. A. Cunnington. 

InsTiruTion oF Civit ENGINEERS, at 8.—dyourned Discussion: A Plea 
for Better Country Roads: G. R. Jebb.—Country Roads for Modern 
Trafic: J. &. Blackwall. 

WEDNESDAY, FERRuary 2%. 
Society oF ARTS, at 8.—London Traffic: Captain G.S. C. Swinton 


THURSDAY, Marcu 1. 

Rova Society, at 4.30,—Protable Papers: Experimental Inquiry into 
the Factors which Determine the Growth and Activity of the Mammary 
Glands: Miss J. E. Lane-Claypon and Prof. KE. H. Starling, F.R.S.— 
The Specificity of the Opsonic Substances in the Blood Serum: Dr. W. 
Bulloch and G. T. Western.—The Internal Anatomy of Stomoxys: 
Lient. F. ‘Tulloch. 

CHEMICAL SOcIETy, at 8.30.—Studies of Dynamic Isomerism. Part IV. 
Stereoisomeric Halogen Derivatives of Camphor: ‘I’. M. Lowry. 

Rovat INsTiruTion, at 5.—The Physiology of Plants: F. Darwin, 
FiRes: 

LINNEAN Society, at 8.—On a New Type of Stem from the Coal- 
measures: Dr, D. H. Scott, F.R.S.—-Notes on Some Species of Nereis 
in the District of the Thames Estuary: Dr. H. C. Sorby, F.R.S. 

Civit ANO MECHANICAL ENGINEERS’ Socinty, at 8.—Coast 
Protected by Chain Cable Groynes; R. G. Allanson- Winn. 


FRIDAY, Marcu 2. 
RovaL InstTiTUTION, at 9.—Hippocrates and the Newly Discovered 
Health Temple at Cos: Dr. R. Caton. 


SATURDAY, MARCH 3. 


Lines 


RovaL Institution, at 3.—Ibe Corpuscular theory of Matter: Prof, 
J. J. Thomson, F.R.S. 
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1, 1906. 


MATHEMATICAL ASTRONOMY. 

The Collected Mathematical Works of George Wilham 
Hill. Vol. i. Pp. xviiit+ 363. (Washington: The 
Carnegie Institution, 1905.) 

T is a rare mind that can handle the cumbrous 
I developments of practical astronomy and leave 
uppermost with a reader the impression of variety, 
ease, and polish; and curiosity will be felt as to the 
circumstances which have developed Hill's remark- 
able powers. From an_ interesting introduction to 
the present volume by M. Poincaré we learn that 
he spent three years at Rutgers College, New Jersey, 
under a certain Dr. Strong. Dr. Strong ‘“ était un 
homme de tradition, un Jaudator teniporis acti; pour 
lui Euler était Ile Dieu des Mathématiques, et apres 
lui la décadence avait commencé; il est vrai que c'est 
14 un dieu que l’on peut adorer avec profit,’’ and if 
it led Hill to the study of originals, we may overlook 
the depreciation of the moderns. From New Jersey 
he went to Cambridge to continue his studies at 
Harvard; very soon here, by a paper contributed for 
a prize to a mathematical miscellany, he attracted 
the notice of Runkle, the editor, who was Newcomb’s 
predecessor at the office of the tinencan Ephemeris. 
Hill became attached to the Ephemteris as computer, 
and remained in discharge of these duties for thirty- 
two years. .\t first he worked at his own home, as 
was then the custom; but under Newcomb’s manage- 
ment, and in order to complete his theory and tables 
of Jupiter and Saturn he lived for some years at 
Washington, incessantly absorbed in his task. ‘* The 
only defect of his make-up of which I have reason 
to complain,’? Newcomb has written, ‘is the lack of 
the teaching faculty.” In 1892 he withdrew to the 
little farm where his boyhood was passed, and where 
he still lives, asking nothing but the liberty to con- 
tinue his labours. 

The present volume carries us up to 1881, and 
includes most, but by no means all, of his best known 
papers. The essay which attracted Runkle's notice 
is No. 3, ‘‘On the Conformation of the Earth,’’ and 
was written at the age of twenty-three. It is perhaps 
not of any permanent importance, yet it is marked by 
the clearness and the firm hand of his later writings 
and the same salutary determination that theory 
should give an account of itself arithmetically. It is 
natural to compare it with Stokes's memoir ‘* On the 
Variation of Gravity,’ written some twelve years 
before, when he also was a young man, and the 
comparison shows strikingly how Stokes is the 
physicist and Hill the analyst. 

The two great memoirs ‘by which Hill is best 
known are No. 29, ‘‘On the Part of the Motion of 
the Lunar Perigee which is a Function of the Mean 
Motions of the Sun and Moon,” and No. 32, ‘ Re- 
searches in the Lunar Theory.” These writings have 
been greatly praised, but it seems impossible to praise 
them too highly, whether for their difficulties or the 
way these are overcome, or the greatness of the 
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advance which their solution implies. The fatter 
paper was the first which threw any real light upon 
the general problem of three bodies, and it is well 
worth notice how large a part arithmetic plays in its 
success. The analysis is pregnant in the extreme, 
but it is the actual calculation of a whole sequence 
of periodic orbits which a moon might occupy that 
gives it shape and name. 

If this memoir may be said to be the first significant 
word on the problem of three bodies, the former one, 
on the motion of the linar perigee, seems to be 
almost the last word on a question that had outrun 
calculation from Newton's day to Dclaunay's. It is 


doubtful whether the more determined effort to 
calculate this quantity was made by Newton or 
by Delaunay, but though naturally the degrees of 


approximation they attained were very different, they 


‘ had this in common, that they proved the inadequacy 


of the methods employed. Hill first, with the smooth- 
ness of a conjurer, gives form to the intractable 
equations, and then shows how the solution 1s con- 
tained in a certain transcendental equation, an infinite 
determinant. It affords striking evidence of Hill's 
power to contrast his treatment of this determinant 
with that of Adams, who followed a similar route, sed 
longo intervallo, as he said himself. The complexity 
arising from an infinite sequence of equations might 
seem to preclude any general conclusions from being 
drawn, but Hill uses this very feature in the most 
beautiful manner to derive the eliminant in a trans- 
cendental form in the shape cosm¢= a known 
quantity, and from this equation determines c, the re- 
quired ratio. The secret of the success is now 
apparent. c is nearly equal to unity; hence it is very 
much easier to approximate to cos 7c, where we are 
in the neighbourhood of a stationary valuc, than to 
c directly; and though the difficulty recurs when we 
seek to find the are zc from a cosine in the neigh- 
bourhood of its minimum, it is then an insignificant 
one, for we are past the true complexities of the 
problem.+ 

The remaining papers are naturally not of equa! 
moment with these, but we may be grateful to the 
Carnegie Institution for making them accessible ir 
the present collection. Several of them arose in con- 
nection with Hill’s duties as computer to the 
Ephemeris, but even on such hackneyed subjects as 
eclipse computing and reduction of star places he has 
something good io say. He is a true artist; nudlon 
quod tetigit non ornavit. Of considerable general 
interest are No. 18, ‘* Remarks on the Stability of 
Planetary Systems," and No. 14, ‘6 \ Method of Com. 
puting Absolute Perturbations,’’ which contains a 
rescension of Hansen. Even the smaller papers, like 
No. 22, *‘On the Solution of the Cubic and Biquad- 
ratic Equations,’? are usually marked by some 
analytical felicity that makes one wish that Hill had 
been able to bring his great powers to bear upon 
a material not so invariably intractable and over- 
loaded with tradition, and limited in its problems, as 
practical astronomy. But if we feel that his hand 


1 The point cf th’s approximation is put somewhat incorrectly by M. 
Puincaté in his introduction. 
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is subdued to what it works in, we feel, too, that 
that is an essential ingredient of his success, and 
that with less complete absorption his work might 
have been less brilliant as well as less convincing. 


IK Ma Sip 


ULTRAMICROSCOPIC STUDIES OF THE 
(COVEIL(ONUD)S. 

Zur Erkenntniss der Kolloide. Ueber irreversible 
Hydrosole und Ultramikroskopie. By Richard Zsig- 
mondy. Pp. vit+183. (Jena: Gustav Fischer, 1905.) 
Price 4 marks. 

HIS work forms a valuable addition to the litera- 
ture of the colloids, giving as it does an authori- 
tative account of the results obtained through the 
application of the method of ultramicroscopy to the 
study of solutions of colloids. 

A brief account is first given of the nature and 
properties of colloid solutions or hydrosols. At the 
outset the author refers to the difficulty of giving a 
satisfactory definition of the term “ solution.”’ He 
adopts homogeneity as the most universal character- 
istic of solutions. The definition of homogeneity will 
naturally vary according to the delicacy of the methods 
employed to test it. , By means of the method of ultra- 
microscopy devised by Zsigmondy and Siedentopf, the 
majority of colloid and even some crystalloid solutions 
can be shown to be optically heterogeneous. Every 
increase in the accuracy of the methods of examina- 
tion would lead to a further limitation of the term 
<solution.”? In order to include the colloids Zsig- 
mondy defines solutions as uniform distributions of 
solids in fluids, which are transparent to ordinary 
light, and not separable into their constituents by the 
action of gravity or by filtration. 

In order to gain a clearer idea of the nature of 
colloid solutions, it is necessary to find criteria for 
distinguishing such solutions from those of crystal- 
loids on the one hand and from suspensions en the 
other. Zsigmondy only refers very briefly to the dis- 
tinguishing characteristics of the former, as this 
subject has been previously treated by Bredig in 
his monograph on ‘' Inorganic Ferments.”” He deals 
more fully with the properties of colloid solutions 
which distinguish them from suspensions. In_ this 
connection he mentions the following as the chief 
features distinguishing colloid solutions from suspen- 
sions :— 

(1) The particles in colloid solutions are much 
smaller than in suspensions. In colloid solutions the 
average diameter of the particles varies from 5 to 
20 pe. This difference is, however, one only of 
degree. 

(2) Many colloids are capable of undergoing irre- 
versible changes. Separation of a meta! from its 
colloid solution may be readily brought about by the 
withdrawal of water or the addition of electrolytes. 
In this process the metal has undergone an irre- 
versible alteration or coagulation. For the reforma- 
tion of the colloid solution, chemical or electrical means 
must be employed. In the case of suspensions, on 
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the other hand, sedimentation rapidly takes place 
under the influence of gravity, and its rate is litile 
influenced by the withdrawal of water or by the 
addition of electrolytes. The suspension may be re- 
formed by purely mechanical means. 

(3) Alterations in the total energy of the system are 
frequently associated with the process of coagulation. 
These have been measured in several cases by means 
of the calorimeter. 

(4) Colloids in solutions are capable of undergoing 
reactions with one another, which closely simulate 
purely chemical reactions. 

The next section of the book deals with the classifi- 
cation of colloid solutions or hydrosols. The classi- 
fications of the hydrosols have been based on two 
principles, namely, the size of the particles and the 
reversibility or irreversibility of the hydrosol (Hardy). 
On plate i. the author gives a graphic representation 
of a classification of colloids founded on these prin- 
ciples. The reversible colloids differ from the irre- 
versible in not being readily coagulated by the addition 
of electrolytes. It is noteworthy that irreversible col- 
loids may be partially protected from the coagulating 
action of electrolytes by the addition of a reversible 
colloid to their solutions. Great quantitative differ- 
ences are found to exist in the extent of protection 
given by different reversible organic colloids to irre- 
versible gold hydrosols, 

A historical account of the preparation and pro- 
perties of irreversible colloid solutions occupies the 
next section of the book. 

The author next gives an interesting account of the 
development of the method of ultramicroscopy by 
Siedentopf and himself. A full description is also 
given of the necessary apparatus and of the method 
of using it. 

The succeeding sections give details of the results 
of his own researches on gold hydrosols. By means 
of the ultramicroscope he was enabled to determine 
approximately the average size of the gold particles, 
their colour, and the rapidity of their movements both 
translatory and oscillatory. The limit of size deter- 
minable by the ultramicroscope appears to be about 
6 #e in the case of gold hydrosols. Still smaller 
particles (amicrones) are also present in gold hydro- 
sols. ‘Their presence may be proved by the coagu- 
lation of the hydrosols on the addition of electrolytes. 

An excellent summary is also given of the results 
obtained by other observers through examination of 
various colloid solutions by means of the ultra- 
microscope. 

Brief reference only is made to some points of 
great theoretical interest, namely, the causes of the 
stability of colloid solutions, and the mechanism of 
their formation. 

the book concludes with a short summary of what 
is known with regard to the products of coagulation 
of colloid solutions. 

The work as a whole is to be regarded as a valuable 
monograph indispensable for those interested in the 
ultramicroscope and its applications. 

J. A. Minroy. 
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SCIENCE IN ARCH.EOLOGY. 

Manuel de Recherches préhistoriques. Issued by the 
Société préhistorique de France. Pp. 332; with 
205 figures and 4 plates. (Paris: Schleicher 
lréres, éditeurs, 1906.) Price 8 francs. 

AST year an eminent English Egyptologist pub- 
lished a handbook for excavators, with especial 

reference to Egypt, and remarked in his preface that 
“4 complete archeological training would require a 
full knowledge of history and art, a fair use of 
languages, and a working familiarity with many 
sciences.”? The present work embraces a_ large 
number of subjects that should be familiar to the prac- 
tical archaeologist, especially if engaged in field-work 
on French soil. 

The manual is issued by the Prehistoric Society of 
France, and has been written by several of its lead- 
ing members. Taken in conjunction with the first 
congress of the society, held in the autumn at 
Périgueux, it indicates a widespread interest in the 
remote past as represented by flint implements, cave 
deposits, dolmens, and Gaulish burials. Of recent 
years, more and more emphasis has been laid on the 
need for systematic excavation as opposed to hap- 
hazard relic-hunting by amateurs; and this publica- 
tion is intended, not only to assist the explorer in his 
search for records of the past, but also to render them 
accessible and self-explanatory when found. Private 
interest and personal iveling always stand in the way 
of corperate action in such investigations, but much 
would be gained if the advice contained in this manual 
were followed by the depredator, if only for his own 
ends. To put it on the lowest ground, relics 
accurately labelled and located gain enormously, not 
only in scientific, but also in market value; and if 
archaeology is to justify its claim to be regarded as a 
science, scientific exploration must be the rule, and 
not the rare exception. 

The chapters are all much compressed, and none 
can be singled out as more important than another. 
There are instructions for all the ordinary branches 
of exploration in a most compact form; but in spite 
of the French tradition, we venture to think that the 
volume would have been even more practical if pub- 
lished in a light but stout binding. \ handbook in a 
paper wrapper is hardly fit for use in the field. Atten- 
tion may be directed to the method of hardening and 
preserving skeletons and other bones by means of 
silicate of potash, and to the practical advantages of 
the process advocated for preserving iron. This metal 
is the scourge of museum curators, and neither the 
soda nor paraffin treatment has proved altogether 
successful. The simpler, and apparently the more 
satisfactory, method is to allow the metal to dry for 
several hours after brushing in water, and then to 
heat it to a dull red; if allowed to cool slowly, 
the object should then be rust-proof, and the surface 
clean and firm. 

One of the most useful features of the manual is 
the table for computing the height of a subject from 
various bones of the skeleton; this method would no 
doubt greatly reduce the number of 7-feet skeletons 
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found even in this country. .\nother point on which 
emphasis is laid is the desirability of photographing 
dolmens, menhirs, and other antiquities of the kind 
precisely from the four cardinal points; picturesque 
views are dear to the ordinary photographer, but are 
of little value for purposes of comparison. On this 
point a caution should have been given as to the 
difference between the true and magnetic north, as 
accurate compass bearings of megalithic monuments 
may often prove of considerable importance. 

The student of prehistoric archaeology in France and 
elsewhere will be glad to find the various classifi- 
cations of the Stone age brought together, even if no 
attempt is made to coordinate them. The most 
important are those of Mortillet, Piette, Salmon, 
Boule, and Rutot, and in the last mentioned occurs 
(as occasionally elsewhere) the irritating term ‘‘ Forest 
Cromer bed."* Among the few cases where no scale 
is indicated for the illustrations is that of the 
Pressigny nucleus (Fig. 74); the extraordinary size of 
these flints ought surely to have been stated. Finally, 
it is somewhat of a shock to the orthodox to find the 
following item in the glossary at the end :—'t Bulbe 
de percussion.—Mot impropre (voir Conehoide).” 


OUR BOOK SHELF. 


Smoke Abatement: a Manual for the Use of Manu- 
facturers, Inspectors, Medical Officers of Health, 


Engineers, and Others. By William Nicholson. 
Pp. xiii+256. (London: Charles Griffin and Co., 
Ltd.) Price 6s. net. 


Tue author of this handhook is chief inspector to the 
Sheffield Corporation, and seems to have an extensive 
acquaintance with the various enactments that have 
been passed in this and other countries with a view 
to ameliorate one of the greatest nuisances of modern 
times, and devotes more than a third of the 250 
pages the book contains to their recital. This is 
undoubtedly useful to those desiring to make them- 
selves acquainted with the legal aspects of the case, 
but scarcely justifies the subtitle of a ‘‘ practical 
handbook,’* as the author’s idea of the nature of 
smoke is of a most delightfully rudimentary character, 
and his power, therefore, of prescribing remedies 
necessarily limited. On searching the book for 
a clear definition of smoke and a description of the 
constituents that go to build it up, we find on p. 12 
the following: Nature of the Nuisance--Smoke 
consists of minute particles of carbon together with 
a sticky tarry matter which settles and sticks to every- 
thing it comes in contact with. Jt is dirt. Lord 
Palmerston’s definition of dirt from a health point of 
view is ‘ Matter in the wrong place,’ and carbon or 
coal in the atmosphere is matter in the wrong place.’’ 

One of the chief remedies suggested by Mr. Nichol- 
son is that the Sanitary Institute should now deal 
with the question, and arrange for courses of lectures 
on the subjects of ‘‘Smoke and the Injury there- 
from,’’ ‘* The Causes of Smoke,’’ and ‘ The Practical 
Prevention of Smoke,’’ after which examinations 
should be held, and ‘‘ certificates of competency given 
to all who satisfy the examiners.’’ The result of this 
is foreshadowed by the author as follows :— 

“Tf such facilities were offered, hundreds of 
engineers and others would avail themselves of them, 
and would not rest satisfied until they had procured 
a smoke inspector’s certificate, which would become 
as popular and as valuable as the sanitary inspector’s 
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certificate. Having obtained the certificate and 
possessing the theoretical as well as the practical 
knowledge, they would quickly be on the look-out 
for official appointments, and if there was an un- 
willingness on the part of the Local Authorities to 
appoint them, the necessary pressure to conipel them 
to do so would be fortheoming.”’ 

If Mr. Nicholson could induce the Sanitary Insti- 
tute to add a lecture on ‘t The Nature of Smoke “ to 
the course he prescribes, and was to attend it, he 
would find the information of distinct advantage in 
dealing with ‘* smoke abatement.” 


The Preservation of Antiquities, a Handbook for 
Curalors. Translated from the German of Dr. 
Friedrich Rathgen by Dr. G. A. Auden and Dr. 
H. A. Auden. Pp. xtv+176; with 48 figures in the 
text. (Cambridge: University Press, 1905.) Price 
4s. 6d, net, 

Dr. RatucEN states in his preface to the German 

edition of this little book that it is intended to stimu- 

late curators and others interested in the preservation 
of antiquities to make public their experiences in this 
branch of archeology. 

The first part deals with the changes brought about 
by the long-continurd action of soil, moisture, and 
air on metals, glass, organic substances, limestone 
and clay; the materials of which ** antiquities ”” are 
most usually composed. This is a subject about which 
very little is known, one of the commonest cascs, the 
*‘rusting of iron,”’ being still a subject for argument 
and speculation among chemists. The author, there- 
fore, is only able, as a rule, to state the effeets pro- 
duced by these natural agents, and in comparatively 
few casés can suggestions be made as to the modes by 
which these effects are brought about. 

In the second part, methods of cleansing recently 
disinterred antiquities of various kinds and of pre- 
serving them are given, and here the author is able to 
quote largely and uscfully frem his own wide experi- 
ence of this work. 

The translators have added to the English edition 
some notes of recent work and additional illustra- 
tions which are useful in elucidating various points 
in the text. The book should be uscful not only to 
curators for reference, but should prove suggestive to 
all interested in the preservation of natural or artificial 


structures exposed to the action of air, soil, or 
moisture. 
Organography of Plants. — By Dr. K. Goebel. Au- 


thorised English edition by Prof, I]. Bayley Balfour. 

Part i., pp. Xvit270. 10s. net. Part ii., pp. xiv+ 

Piety Ns Tiel (Oxford: The Clarendon Press.) 
Tue German edition of the *‘ Organography " has 
already been reviewed in Narvre (vols. Iwill, p. 74, 
Ixiii., p. 14g, Ixvi., p. 51), and it is unnecessary, there- 
fore, to insist again on the importance of Prof. Goebel’s 
book, both to botanists and to others who are interested 
in the development of plant life. 

The Clarendon Press is to be congratulated on 
having secured Prof. Bayley Balfour to undertake the 
responsibility of preparing the English edition, and 
his name on the title-page earrics with it the assurance 
that the worl has been well done. Moreover, his 
great knowledge of plants has enabled him to give 
that indefinable cast of originality and interest to the 
translation that one so often misses in presentations 
of this kind. 

The text is well broken up, by means of headlines 
and by the use of different founts of type, thus render- 
ing the book more easy to use. The printing, and 
also the figures, are excellent, and there is a good 
index, both of illustrations and of subject-matter. 
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Both the Clarendon Press and the editor have laid 
English-speaking botanisis under obligation by the 
excellent production in our own language of this 
important work. Wo JB YP. 


Catalogue of the Madreporarian Corals in the British 
Museunt (Natural History). Vol. v., The Family 
Poritidae, i1., The Genus Porites, Part i., Porites of 
the Indo-Pacific Region. By Henry M. Bernard. 
Pp. vit303+xxxv_ plates. (London: The Trustees 
of tie British Muscum, 1905.) 

1x the preparation of this important catalogue Mr. 

Bernard was confronted with the difficulty, experi- 

enced by nearly all naturalists who have attempted to 

arrange corals in specific groups, that the characters 
afforded by the skeletal struetures only are so variable 
that there is no possibility of aceurately defining the 
limits of “ species."* This is a difficulty which is wont 
io grow rather than dwindle as our knowledge of 

specimens of a genus increases, and Porites being a 

common and widely distributed coral, represented in 

the museum by very many specimens from numerous 
localities, the difficulty presented itscli in a particularly 
exaggerated form. 

No one will deny that the binomial system when 
applied to such a genus is unsatisfactory, and it will 
probably remain so unless further investigation of the 
anatomy of the living polyps reveals some characters 
of better value for purposes of classification. But 
the system adapted by Mr. Bernard, of abandoning 
the old specific names and giving the specimens a 
geographical label and a number, does not appear to 
offer a more satisfactory solution of the problem, and 
will not, probably, be generally approved. Unsatis- 
factory as they may be, many of these specific names 
are of some value, and all of them of historical 
interest. To sweep them all away at a stroke is a 
drastic measure which cannot be recommended, either 
on the ground of scicnee or expediency. 

But even if Mr. Bernard’s system is disapproved, 
naturalists will undoubtedly agree in their tribute of 
thanks for the skill and patience he has displayed 
in building up this monumental work on the Indo- 
Polynesian specimens of the genus. The detailed de- 
scription of the specimens in the museum will be of 
value to those who may, in the future, be tempted to 
grapple with the speeies question in the genus; but 
a real and important contribution to knowledge is to 
be found in the concise statements concerning the 
morphology of the skeleton and the affinities of the 
genus. The catalogue is adequately illustrated. 


Microscopes and -lccessories: How to Make and Use 
Them. Edited by Paul N. Hasluck. Pp. 160. 
(London: Cassell and Co., Ltd., ToOs.)) Dricaiiiss 
ig 

We are very doubtful whether the first portion of this 
hook, dealing with the practical construction of a 
microscope by the amateur, will serve any useful pur- 
pose. Such an instrument, however well constructed, 
inust almost inevitably fall far short of the perfection 
attained by the instrument makers, even if the amateur 
bea first-class mechanic, and efficient instruments may 
nowadays be picked up second-hand at ridiculously 
low prices. In the description of the tube, all that is 
said with regard to the attachment of the objective is 
that at the bottom (of the tube) a dise of brass is 
swented on, the hole in its centre being % in, diameter, 
and chased with a fine thread; not a word about the 
standard screw now adopted by all makers. The 
latter portion of the book, dealing with the preparation 
and mounting of objects, is concise and to the point, 
but presents nothing novel in its treatment of the 
subject. R. T. HEWLetT. 
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LETTERS TO THE EDITOR. 


[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTURE. 
No notice is taken of anonymous communications.] 


Cooperation between Scientific Libraries. 


THE note in Nature (February 15, p. 372) on Dr. T. 
Muir’s paper in the Proceedings of the Royal Society of 
Edinburgh directs attention to a difficulty which, as you 
rightly say, affects many others than the mathematicians 
of Scotland. You adduce, for example, Wales; but may ], 
without giving offence to the Principality, venture to 
suggest that the metropolis itself has still better claims to 
dishonourable mention ? 

In the two sciences which chiefly appeal to me, geology 
and zoology, the difficulty mentioned by Dr. Muir has long 
presented itself forcibly, and there is a lengthy list of books 
that 1 have been trying to see in vain, some of them for 
more than five years. They are, so far as I can ascertain, 
in none of the many libraries of this city. Naturally, the 
remedy suggested by Dr. Muir long ago presented itself 
to me, and I have lost no opportunity of urging it in con- 
versation and in print. In view of your own recognition 
of the importance of the subject, I venture to ask you to 
reprint for a wider public the following paragraph from a 
paper contributed to the Muscumts Journal for April, 1902. 
After alluding to the cooperation between American libraries 
in the matter of cataloguing, and to the specialisation 
among the libraries of Chicago, I wrote :— 

“The extraordinary difficulty that a student has, even 
in London, in seeing the literature of his subject—in fact, 
the impossibility, unless he is prepared to spend large sums 
of money on his private library—must have made many a 
one long for the day when the learned societies and other 
library authorities of London shall take this question of 
cooperation in hand. To what end is all this fuss about 
an international catalogue of scientific literature, with its 
elaborate mechanism and enormous expense, if, when the 
list of books is in his hands, it be still impossible for the 
student to refer to them? The amount of money annually 
spent by Government, through the libraries of the British 
Museum, the Education Department, the Patent Office, 
and the like, when joined with that spent by the great 
societies, such as the Royaf, the Zoological, the Linnean, 
the Geographical, the Geological, with the College of 
Surgeons and other public bodies of like character, is 
surely enough, if properly administered, to buy the world’s 
output of books each year; and far more than enough, if 
we remember that alf publications of the United Kingdom 
go to the British Museum as a matter of course, and that 
the donation lists of many of these libraries are nearly as 
big as their purchase lists. J{ only the money could be 
pooled, and the purchases distributed according to some 
pre-arranged scheme among the various libraries; and if a 
joint catalogue were prepared, and kept up from month 
to month, showing not only the titles of books, periodicals, 
and papers, but the libraries in which they were to be 
found, then weary searching and fruitless wandering would 
no longer be the lot of the conscientious student. Even as 
things are, without so radical a reform as a redistribution 
of income, I feel sure that a conference of librarians, bent 
rather on furthering the interests of the reader than the 
pride of their own institutions, and armed with the 
necessary powers for cooperation, would soon lift London 
libraries out of the hopeless muddle that we now have to 
struggle with.” 

I hope that now this subject has been taken up in your 
influential pages it will not be allowed to drop until those 
concerned have at least attempted the remedy. 

F. A. Batuer. 


The Bfondlot Rays 
It would be interesting to know whether anyone has 
obtained success in repeating the latest experiment designed 
to show the objective reality of the n-rays, viz. that de- 
scribed by M. C. Gutton in Comptes rendus for 
January 15. 
The writer has repeated M. Gutton’s experiment with 
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much care, but has met with no more success in obtain- 
ing any positive ‘result than he has in repeating a large 
number of M. Blondlot’s own experiments, most of which 
he has essayed, in all cases with absolutely negative 
results, provided proper precautions were taken to avoid 
effects due to temperature and other extraneous causes of 
disturbance. : 

According to M. Gutton’s experiment, the effect of the 
n-rays that proceed from a Nernst electric lamp upon a 
spark in a primary circuit is to diminish the brilliancy 
of another spark electrically induced in a secondary circuit 
by the primary discharge. Here one would suppose that 
the degree of brilliancy of the secondary spark can only be 
a matter of the amount of the electrical energy in the 
secondary circuit, but the writer finds that a very sensitive 
Duddell thermo-galvanometer, which would indicate a very 
small percentage of variation in the amount of this energy, 
shows no variation whatever. 

A. A. CAMPBELL SWINTON. 

66 Victoria Street, London, $.W., February 20. 


A 300-Year Climatic and Solar Cycle. 


In June, 1902, I made a few remarks on an apparent 
coincidence between sun-spot periods and longer periods of 
rainfall and famine in north China. Not being, in any 
sense, a meteorologist, I did not publish my conclusions 
except locally. In connection with a notice in the ** \stro- 
nomical Column ’’ of Nature, November 9 last (vol. Ixxiil. 
p- 38), they are of suflicient general importance to recall 
them, The notice in Nature is headed ‘' .\ 300-year Cycle 
in Solar Phenomena,’’ and refers to a discussion in the 
Astrophysical Journal wherein Mr. H. W. Clough, of the 
Washington Weather Bureau, arrives at the conclusion that 
a 300-year cycle exists in solar and the allied terrestrial 
phenomena, and finds likewise an intermediate 36-year 
cycle, and supports both by a reference to various pheno- 
mena, such as aurorm, periods of grape harvest, &c. 

In 1877 Mr. A. Hosie, 11.M. Consul at Chengtu, pub- 
lished a paper in the Journal of the China Branch of the 
Royal Asiatic Society on droughts in China (new series, 
xii., 51), extracted from Chinese records, As the records 
included all China, south as well as north, the tables did 
not at first sight exhibit any apparent periodicity. Some 
years after, on making a careful division into north and 
south, I was struck with a remarkable period of about 
300 years, which seemed to me marked clearly in north 
China as an especial era of drought and famine. As, how- 
ever, there seemed no reason for founding a new period, 
for the intercafation of which there was as yet no accumu- 
lated evidence, I proceeded no further with the subject. 
Mr. Hosie’s paper went from the year 620 to 1643, cover- 
ing a period of 1023 years, and attached to it was another 
notice of sun-spots observed in China, also going back for 
some 1300 years. The latter table, on account of the want 
of any observation instruments, is, of course, very frag- 
mentary, but at the time I deduced from it without refer- 
ence to European observations, which I had not by me, a 
probable period of 99 maxima in the 1920 years covered, 
which seemingly gave a mean of 11-085 years, and which, 
produced to modern times, fell in sufficiently satisfactorily 
with the European records of the last century. Sir Norman 
Lockyer in 1901 had also published observations bearing 
on a climatic curve of about six sun-spot periods, and 
commenting on all these { made the following remarks, 
which are entirely confirmative of Mr. Clough’s findings, 
although deduced from such entirely different authorities. 

‘©1 now come to the long period or era which Mr. 
Hosie's records seem to require. The first of these calling 
for notice seems to cover the three sun-spot periods 664- 
697, though this is not so well marked as the others. 
The second covers the similar period from the maximum in 
963 to that in 996, when besides two years of drought in 
northern China, 961 and 962, we find no less than twenty- 
three years oct of the thirty-three characterised by excessive 
droughts in one or more of the northern provinces. The 
third covers the periods 1262-1295, when, in addition to the 
antecedent year 1260, there are noted twenty-one years of 
drought in the same provinces. The fourth is included 
between the spot maxima of 1561 and 1594, and though 
not so marked as the second and third, yet ten years of 
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drought are recorded, besides the preliminary drought years 
of 1557-1558. The fifth will, then, cover the equally well 
marked cycle of drought, which, beginning in or about the 
year 1860, has continued with scarcely an exception up to 
the present.’’ 

This was writlen in 1902, and it is noticeable that, as 
required by the cycle, the intervening years have proved of 
normal rainfall in northern China. Proceeding, I] stated :— 

“We have thus four well marked eras of 299-25 years, 
the beginnings of which in each case were marked by 


perfectly similar climatal phenomena, each being charac- 
terised as a period of drought in some special locality. It 
has always seemed to me that meteorologists have been in 
the habit of excessive generalisation, and that the true way 
to arrive at the secular variations of climate is to com- 
pare all observations made within a limited locality, where 
the conditions are more or less specialised. The mean rain- 
fall of China, as I remarked at the beginning, would not 
have afforded the necessary data for such a comparison as 
1 have attempted, the reason being that droughts in north 
and south China are in effect complementary, and never 
occur contemporaneously : and herein lies the key to the 
phenomena. 

*‘ According to the accepted theory of the ‘ monsoon,’ it 
is produced by the excessive heating of the continent of 
Asia between the degrees of 35 and 45 N.L. which causes 
the rarefied air to flow off and leaves a partial vacuum to 
be filled in by moist warm air rushing across the equator. 
If from any cause the heat radiated from the sun be greater 
one year than another, the regions where the monsoons are 
elaborated are raised to a higher temperature, and the 
force of the monsoon increased, and the warm air carrying 
an extra supply of moisture is carried further north and 
spread over a wider area; hence the north of China, the 
usual limit of the monsoon, is superabundantly watered. 

“If, however, the heating of the surface be insufficient 
to set up the normal circulation, the moisture from the 
tropics is dumped down in or about the latitude of the 
Yangtse basin, and mid-China receives a superabundant 
supply of rain, while the entire north is parched, and 
famine in one or more province is the result. Hence a 
wet summer in Shanghai is rarely or never accompanied 
by a sufficient rainfall in the north.” 

Similar conditions to a large extent prevail in India, and 
hence it has happened that the latter third of the last 
century was a period of drought and famine, which severely 
taxed the resources of the country. I wound up the note 
with the following remarks :—‘‘ It is not for me to suggest 
an explanation. But the 299} year will probably be found 
to depend on some hitherto unsuspected cosmical cause.” 

I do not pretend in this to take any credit to myself for 
any discovery. My part was confined to drawing up a 
column of centuries divided into three lines; in one was 
marked the year, in the second the dates when sun-spots 
had been observed, and in the third the years when 
droughts had been recorded in the northern provinces; in 
each of the latter a dark line was drawn across the column. 
The result was remarkable at the first glance, the dark 
lines congregating themselves thickly at the ends of the" 
seventh, tenth, thirteenth, and sixteenth centuries, the rest 
being almost a blank. Personal experience showed me how 
the nineteenth century had followed the same rule. Mr. 
Clough’s observations may therefore be looked upon as fully 
borne out by Chinese records; and it only remains to 
ascertain the cause of the phenomenon, which has certainly 
had a very considerable effect on the history of Asia. 

I may point out the curious coincidence that the climatic 
cycle of about thirty-four years seems to agree with three 
sun-spot cycles, while the greater period of 2991 would 
seem to correspond with twenty-seven. 

Shanghai, January 8. Tios. W. KixcsMiny. 


The Origin of Bronze. 

In connection with Prof. W. Gowland’s remarks on the 
origin of bronze in his presidential address to the Anthropo- 
logical Institute, abstracted in your issue of February 15 
(p. 381), it may be of interest to direct attention to the 
fact that Plutarch, in his “ De defectu oraculorum,” 
refers to worked-out copper deposits in the island of 
Euhcea, from which were formerly manufactured swords 
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** cold-forged ’* (WuxphAaros), and in this con- 
nection he quotes /Eschylus, who mentions a “‘ self- 
sharpened — (abré@nxros) T-nbceean sword,”’  self-sharpened 
meaning, I presume, sharpened without fire. I believe 
that bronze containing only a small proportion of tin is 
malleable in the cold, but do not know if this would be 
the case with that referred to by Prof. Gowland as con- 
taining antimony. It would be interesting to know if 
tin is associated with copper in Eubcea. Swords of pure 
copper would hardly be of much use. 


which were 


Joux W. Evans. 
Imperial Institute, February 23. 


Result of War affected by Soldier's Stature. 


Mr. Twice at p. 340 of your issue of February 8 points 
out that the Japanese had an unquestionable advantage 
in the recent war, as being smaller than the Russians— 
they were smaller targets for fire-arms. This is quite 
correct, but the advantage is inversely as the cubes of 
their heights, and net as the squares only, which would 
only apply to plank dummies. Bullets come from all 
sides, and not from the front only, so that the thickness 
of the men’s bodies must be taken into account as well as 
their height and breadth. The average targets offered by 
each to the enemy are (taking Mr. Twigg’s figures) as 
the cubes of 1585 and 1642, or as 106 to 118, an advantage 
in favour of the Japanese of about 12 per cent., or nearly 
double that calculated by Mr. Twigg. 

W. E. Warranp. 

Westhorpe Hall, Notts, February 24. 


TWO BOOKS ON BIRDS.* 


“TO watch the ways and habits of birds is a taste 

which is growing rapidly. Some watchers of 
birds, indeed, are not content to stop at observing 
their habits; they want to know how the birds 
acquired those habits and of what use they are to 
them. They speculate upon what a certain habit, if 
persisted in, may ultimately lead to. They wish to 
know, among other things, how a bird came by its 
colours, and what purpose in the bird’s economy is 
served by, for instance, the red inside to its mouth, 
seen only when it gapes. .\nd when careful, minute, 
and scrupulously accurate observers write down on 
the spot what they see, or think they see, natural 
history will always be the richer for their labours; 
and the theories and speculations which these in- 
quisitors weave from what they have seen and heard 
cannot fail to prove interesting and suggestive 
reading. 

Mr. Selous, at once the pioneer and the great 
exponent of this ‘‘ close observation,’’ who in a former 
work on bird watching touched upon the birds of the 
Shetlands, returned to his loved islands two years 
later, and now gives us a whole volume devoted to 
their birds and seals. In some three dozen short 
chapters he discourses, with digressions, delightfully 
upon his experiences. With the exception of a few 
‘“peckings,”’ and minor interpolations—mostly having 
to do with the working out of ideas jotted down in 
the rough—the chapters contain his journal, written 
from day to day amidst the birds with whom he lived 
without another companion on one or other of these re- 
mote islands, ‘* hated by thousands ”’ of birds, and feel- 
ing himself the most unpopular person on the island. 
Nothing more need be said to recommend the book 
to the notice of those who follow birds in the field. 
For his digressions, leading him sometimes wide of 
the subject of birds, the author does not apologise. 


1 “The Bird Watcher in the Shetlands. With some Notes on Seals— 
and Digressions.” By Edmund Selous. Pp. xii+338: with 10 illustrations 
by J. Smit. (Landon: I. M. Dent and Co., 1905.) Price ros 6d. net. 

‘“"Nature-Tones and Undertones.’’ Reing Sketches of Life in rhe Open, 
INtustrated by Photographs from Nature. By J. Maclair Boraston, Pp. 
223. (London and Manchester: Sherratt and Hughes, 1905) Price 6s. 
nel, 
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He rather hopes that this batch of them will make 
it apparent that they are a part of his method, or, 
rather, a part of himself; and since they occupy so 
much space in the book it seems only right that they 
should appear on his title-page. Possibly the reader 
is not meant to take them all too seriously, for Mr. 
Selous warns us that he has not suppressed his errors 
even when he happened to know them, because, among 
other reasons, ‘if one has got in some idea or reflec- 
tion that pleases one, or a piece of descriptive writing 
that does not seem amiss, how tiresome to have to 
scratch it out, merely because it is founded on a 
wrong apprehension!—the spire to come tumbling 
just for the want of a base! ” 

The author rather seems to deprecate being included 
in the ranks of the ornithologists, his ambition being 
to make a naturalist who shall use neither a gun nora 
cabinet. That is all very wel; but to decline to avatl 
oneself of the work done by others is sometimes tu 
miss the clue whica would explain some puzzle. JI 


Fic. 1.—Oyster-Catchers, 
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herring-gull.’? The chapters on seals are very in- 
teresting, for few people have the chance of watching 
these animals. A good index is a great advantage to 
the reader, not always found in books of this kind. 
A considerable part of Mr, Boraston’s new work is 
occupied by an account of a remote and little known 
corner of Anglesey, and it is saying a good deal to 
say that this is perhaps the pleasantest and most 
interesting part of the book. How he journeyed there 
and back-—and what birds and other things he saw 
is told in the attractive and distinctly original style 
so much commended in the notices of his former work. 
Of more highly scientific interest, perhaps, is the 
series of careful notes which the author made upon a 
young cuckoo. These include several important ob- 
servations which must not be detailed here; but we 
cannot refrain from quoting the author’s concluding 
reflections on the strangely ferocious fledgling he 
watched so patiently. ‘‘ And knowing it for a solitary 
and a wanderer beyond any of its kind, smuggled 


From ‘‘ Nature-Tones and Undertones.” 


he had handled cabinet specimens, or if he did not | into life in an alien nest, tended in blind devotion by 
‘Chate the British bird book ” so heartily, he might | creatures it requites as blindly by destroying their 


have known why the white lines on the diver’s neck 
shone in such a peculiar way in the sunlight (p. 60), 
and perhaps would have experienced increased enjoy- 
ment in consequence. A theory anent the old puzzle 
of the puffin and the bunch of fish it brings home in 
its Ornate bealk, and some instructive observations on 
young fulmars, are only a crumb or two out of the 
good things which we mark in reading many charm- 
ing pages. One of the illustrations shows birds 
following the ways of ‘‘ Nature, red in tooth and 
claw "*; and this (together with that of a herring- 
gull dealing with a downy puffin) we dedicate to 
the conversion of those who favour the protection of 
the larger gulls. We dare not begin to quote for 
fear of never ending, and must confine ourselves to 
this one sentence in explanation of the plate: ‘ I saw 
another kittiwake being savagely murdered by another 
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own offspring; fashioned like a hawk to be hunted 
by every chit that flies; never to mate, never to nest, 
never to rear or Jead its young; remembering this, I 
could have wished that this Unnatural Selection had 
not been, or that this strange mockery of life might 
be undone.’’ In this chapter, too, we have an in- 
teresting inquiry into the theory of the assimilation 
of the cuckoo’s eggs to those of the foster-species, with 
an analysis of collections of more than seventy nests of 
various birds containing cuckoos’ eggs and the eggs 
of the foster-parents. The author writes, ‘‘ The vari- 
ation exhibited in the collections ] have seen was 
considerable, but I could in most cases have improved 
the assimilation by transferring the eggs from one 
nest to another. Unless more convincing evidence 
were brought forward than such as was furnished by 
the seventy-six nests mentioned above, I should con- 
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clude that cases of resemblance between cuckoos’ eggs 
and those of the species in whose nests they are 
deposited, are due to coincidence rendered possible 
by a large degree of variation in the former.” 
Although digressions are not announced on the title, 
the latter is wide enough to cover many things, and 
many odd bits of out-of-the-way knowledge are woven 
into this book, which is mainly concerned with birds. 
A rather bitter attack on game preservers and sports- 
men (with a slap at the army dropped in) is sand- 
wiched between some most charming studies of wild 
life and natural scenery, written in clear and powerful 
and often quaint and humorous style. When has the 
barn owl been more aptly described than in this pas- 
sage? ‘* Never a sound from wing or throat as it flaps 
or skims in the half-light, watching the ground with 
its cat’s eyes as it goes, until suddenly the silence is 
startled by a single, rasping yell such as might make 
the hair stand on the back of every mouse for a 
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SICIDIUAS (ON (LOW IOS.© 

R. CLAYDEN’S work will be a standard one for 
a all students of clouds. When the now inter- 
national classification was first proposed by the late 
Ralph Abercromby and the present writer, our pur- 
pose was to devise a classification for common use at 
all meteorological stations and in all the navies of the 
world. It is evident that such a classification must be 
simple and practicable. A) great number of forms 
must lead to constant errors when used by ordinary 
observers. Therefore we only proposed the ten types 
given now in the international cloud atlas. 

We were well aware, however, and expressed the 
view in plain words, that these ten forms are not 
sufficient for special studics of the transformation of 
clouds or of the relations between cloud form and 
weather. For these cases each of the ten great tvpes 
must be divided into several subspecies, to which 
proper names must be given. 


Fic, 1.—Cirra-nebula changing to cirro-cumulvs. 


quarter of a mile around. The Arch-mouser is on the 
trail, and such a master of his craft that he appears 
at times to toot his horn in contempt of his quarry. 
Or, is this sudden shrick used to start any mouse 
that may be lurking helow, so that when moving it 
may be more readily discerned? ”’ Mr. Boraston, too, 
sometimes wants to know why. The eighteen photo- 
graphs which illustrate this nicely got up volume are 
almost beyond praise. We have selected this one for 
reproduction, not because it is by any means the most 
beautiful, but because of the cleverness with which 
the whole of this rock, with its seaweed and its 
oyster-catchers, has been focused; it will appeal 
strongly to those who love our west coast and ils 
birds. The whole book will be welcomed and 
treasured up by the great fraternity of British bird- 
men, O. V. APLIN. 
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Fiom ‘‘ Cloud Studies.” 


Various attempts have been made to extend the 
scheme in this way. Abbé Maze in France, Brot 
K6ppen in Germany, the Rey. F. L. Odenbach in 
America, and, above all, the Rev. Clement Ley in 
England, have proposed and defined more detailed 
classifications ; and Mr. Clayden has now in his eloud 
studics taken a great step forward in this direction. 

The descriptions and the illustrations reproduced 
from photographs are excellent, and everyone who is 
necustomed to observe the ever-changing panorama 
of skies will admire the large amount of exact ob- 
servations given in this book. The book contains 
reproductions of many typical cloud-forms and certain 
intermediate forms showing the transformation of 
one cloud-form into another. 


1 Cloud Studies.” By Arthur W. Clayder, M.A. 
plates. (London. John Murray. 1905.) Price ras. net. 


Pp. xiti-tr1&4 3 6r 
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It is important to notice that the author accepts the 
types of the international cloud atlas and arranges his 
various forms as subforms of these types. There is, 
however, one exception. Mr. Clayden does not admit 
the nimbus cloud as a special type, but puts it under 
the type stratus. He employs nimbus as an adjec- 
tive indieating that rain is falling from a cloud. We 
eannot agree with this plan. Every form of cloud ean 
be transformed into another. It is, indeed, 
known that the true typieal forms are rare, the 
majority of elouds being intermediate forms. Of 
course, it often happens that stratus cloud is trans- 
formed to nimbus. The farmer in Sweden says, “ if 
the fog is falling the weather will be fine, if the fog 
is lifting it comes back as rain.’’ It is really the case 
that in certain weather conditions the fog follows the 
upward motion of the air; in the rising air the tem- 
perature falls, condensation goes on, and the light 


fog is transformed to a dense nimbus with rain. | 


well | 


of clouds to a work of the greatest value, which should 
be studied with the greatest care. No one who desires 
to study the transformations of clouds or the relation 
of cloud forms to weather ean neglect to consider the 
valuable results and ideas put forward by Mr. Clayden. 

Of course, it is not possible for an international 
committee or conferenee to establish a very detailed 
elassification of clouds, but we think it would be very 
useful if the author would provide the plates and short 
descriptions as a small atlas for use in observatories 
and for speeialists. 

H. HILprEnranp HILDEBRANDSSON, 


TRANSPACIFIC LONGITUDES, 
URING the year 1903 Canada extended the longi- 
tude work, carried from Greenwich to Vaneouver, 
across the Pacifie to Australia and New Zealand. This 
was made possible by the eompletion of the British 


Fic. 2.—High Cirrus (Cirrus Excelsus.) From ‘Cloud Studies.” 


Nevertheless, there is a vast difference between the | 


fog formed on or near the ground and the true 
canopy of nimbus cloud rushing forward beneath a 
layer of alto-stratus in the front of a storm. But 
here, as always, one form does sometimes pass into 
another. The alto-stratus does also sometimes sink 
down and become transformed into nimbus. We know 
that during summer all low clouds, as a rule, assume 
more or less the eumulus form. Thus we cannot say 
that a stratus or an alto-stratus is a nimbus more 
than that a stratus or a nimbus is a cumulus. 

It is not possible to give in this short notice a de- 
scription of the different forms presented in this book. 
We must also abstain from an exposition of the 
author’s views regarding the eauses which produce 
the different cloud forms. These views are in most 
eases hightv probable, and in all cases useful hints 
are given for further investigations. Our purpose now 
is only to direet the attention of our fellow-students 
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Pacific Cable-—the All Red Line—in the autumn of 


1902. The seetions of the cable are :— 
Nautical miles 


Vancouver to Fanning Island... 3054 
Fanning to Suva, Fiji... : 2181 
Suva to Norfolk Island... A 1019 
Norfolk to Southport, Queensland OO: 
Southport to Doubtless Bay, New Zealand... 513 


The observers (Dr. Otto Klotz and F. W. O. Werry) 
were provided with practically identieal instruments, 
the principal ones being the two Cooke transits, of 3 
inches elear aperture, and of about 36 inehes foeal 
length. Cement or briek piers were built at every 
station. The observers occupied alternate stations 
across the Pacific, and as the number of stations is 
odd, Southport and Doubtless Bay are free from the 
personal equation, without a direct determination of 
the latter, although the personal equation was deter- 
mined. Mr. Werry occupied Fanning and Norfolk, 
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the writer the other stations, including Sydney, Bris- 
bane, and Wellington for personal equation. At 
Southport connection was made with the observatories 
at Sydney and Brisbane, and from Doubtless Bay with 
Wellington. 

It was on September 29, 1903, that the first mutual 
observations and clock exchange were had with 
Sydney, and so this night may be considered as the 
one when for the first time longitude from the west 
clasped hands with longitude from the east, and the 
first astronomical girdle of the world was completed. 

In making the comparison at Sydney between the 
longitude brought from the east with that from the 
west, I have used fhe value of Prof. Albrecht for 
the arc Greenwich-Potsdam oh. 52m. 16’051s., and for 
the arcs from Potsdam to Madras, wid Teheran, 
Bushire, Karachi, Bombay, and Bolaram, those of 
Major Burrard, giving for the longitude of Madras 
sh. 20m. 59-2358. 

As there has been no re-determination of the various 
arcs from Madras to Australia, | have adopted the 
values given in the Australian report of Ellery, Todd 
and Russell. 

Applying these latter to the longitude of Madras, we 
get for the longitude of Sydney 


ity ith S s 

10 04 49 ... 0°355+0-088 
The Canadian value is 10 04 49 ... 0°287+0°058 
Difference veo eee «. 0°068 


equivalent for the latitude of Sydney to 84 feet. 
1586 value for Sydney is 10h. 04m. 49-548. 
The final values of the Canadian determinations 


The 


eile B= 
Final Longitude Values. 
Longitude 

Station Re: | Z 
| Prob. 7 | Prob. 
Tiki | error ne error 

ls inks Js | Se Boa “ “ 
Vancouver 8 12 28°368 W. | to‘oso 123 07 05"§20 | ozs 
Fanning £0197 93 774 Ww. | ho'0s4 159 23 26%610 | -Fo'Br 
uva. It 53 42°389 K. | cto'oss 178 25 35°835 =bo'82 
Norfolk init gt1q6 E. | -roos6 167 55 17°190 | 0°84 
Southport 10 13 39°752 KE. | 40'056 153 24 56730 | +084 
Sydney TO Of 40°287 Bh,  +40°058 151 12 19°305 bo'87 
Brisbane 5 10 12 o5'ogg E. +0'073 153 01 30°660 +1 09 
Douhtless Bay tr 33 56146 E. -o'o60 173 29 w2'19g0 | o'9g0 
Wellington tr 39 05087 KE. , +0'075 «174 46 16°305 9h 12 


Orto Kiorz. 
Ottawa, December 30, 1905. 


THE KANGRA EARTHQUAKE OF 
APRIL 4, 1995. 


FTER a lapse of only eight years since the great 

earthquake of 1897, India suffered another calamity 
of the same nature on April 4, 1905, less in violence 
and extent, but more calamitous in its results, for it 
claimed a death-roll of 20,000 souls. An interesting 
preliminary account of this earthquake, by Mr. C. S. 
Middlemiss, appears in the concluding part of vol. 
xxxii. of the Records of the Geological Survey of 
India, where the total area over which the shock was 
felt is estimated at about 1,625,000 square miles, as 
against 1,750,000 in 1897. The area over which the 
shock was destructive is smaller in proportion than 
these figures would suggest, for the isoseist corre- 
sponding to 10 degrees of the Rossi-Forel scale in- 
cludes only 200 square miles, and that corresponding 
to § degrees of the same scale 2150 square miles, as 
against 300 and 145,000 in 1897. In comparing these 
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figures an allowance must be made for ihe personal 
equation, and it scems that, if Mr. Middlemiss’s 
standard had been adopted in 1897, the former of 
these figures would have been considerably increased 


‘and the latter somewhat reduced. 


There were two centres of great violence, one near 
Kangra and Dharmsala, where the tenth degree of the 
Rossi-Forel scale was surpassed, the other in the 
Dehra Dun, where the ninth degree was not reached. 
Between these two the violence was much less, and 
Mr. Middlemiss points out that the two districts of 
greatest destruction lie, each, in an embayment of 
the course of the great boundary fault of the Hima- 
layas; they are the only two irregularities in the 
generally even sweep of the boundary of the Tertiaries 
of the sub-Himalayan tract, and as the general effect 
of the Tertiary, and post-Tertiary, folding and fold- 
faulting has been to obliterate irregularities in the 
outline of the mountain-foot, it is natural to suppose 
that any marked irregularities still left may be in a 
peculiar state of strain, especially liable to give rise 
to geotectonic movements. Those which took place 
on April 4 last seem to have exhausted themselves 


Seale 1 inch=96 miles 


[| Alluviam 
fim) Tertiary System 
Old Himalayan Rocks 


The ovals indicate Isoselamal No. 8 


Fic. 1.—Origin of the Kangra earthquake of April 4, 1905. 


underground, for no surface faults or changes of level 
were detected. 

The nature of the shock seems to have differed 
from that of 1897, when all accounts agreed in 
describing it as simple, with only one marked maxi- 
mum of violence. In 1904 there were, both in the 
Kangra and Dehra Dun districts, two or three 
distinct shocks, and we may mention that this is 
reflected in the long-distance records of the shocks, 
which indicate at least two distinct impulses, following 
each other at an interval of a couple of minutes, 
whereas in 1897 there was no indication of more than 
a single impulse. The violence of the shock at its 
greatest seems to have been a little less than in 1897; 
at Kangra Mr. Middlemiss’s observations give the ac- 
celeration of wave particle as about 13 feet per second 
per second, the amplitude as 9.75 inches, and the period 
aus 1.57 seconds. The time of origin, as deduced from 
local observations, is said to have been 6h. gm. os. 
Madras time, within a second or two of error; the rate 
of propagation was 1.95 to 1.98 miles per second as 
between the origin and the seismograph stations at 
Bombay, Calcutta, and Kodaikanal, but it must be 
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remarked that this rate refers to the large motion 
on the Milne seismographs, not to the felt shock, 
the discussion of which is deferred to the larger 
memoir promised. 

Among miscellaneous effects of the earthquake it 
is mentioned that in some cases the flow of springs 
was more or less completely checked, while others 
increased or broke out in new places. In Sind and 
Burma the shock was not felt, but affected the bubbles 
of level tubes during survey operations, the move- 
ment in the former district indicating a surface tilt of 
about 30 seconds of arc above and below the hori- 
zontal, in a north-east-south-west direction. 


HENRY JAMES CHANEY. 


N February 13 Henry James Chaney, who for 
more than forty years was an authority on our 
standards of weight and measure, ended his lengthy 
official career at Hampstead after a painful illness of 
some months’ duration. 

He was born at Windsor in March, 1842, was 
educated privately, and entered the Civil Service at 
an early age. In 1860 he was appointed to the 
Exchequer, the department in which at that time the 
statutory powers with respect to weights and 
measures were vested. Here he had the good fortune 
to come into contact with Airy and Miller, who had 
just completed their researches, undertaken at the 
instance of the Government, in connection with the 
restoration of the Imperial standards. Profiting by 
their advice and encouragement, he devoted himself 
with much zeal to the technical duties which were 
imposed upon his department by the Sale of Gas Act, 
1859. Under the direction of H. W. Chisholm, the 
Warden of the Standards, he took an important part 
in perfecting the official apparatus for verifying gas- 
measuring instruments. He acted as secretary to 
the Standards Commission, 1867-71, and had much 
to do with the preparation of the voluminous appen- 
dices to its reports. 

On the abolition of the separate office of Warden 
of the Standards in 1878, Mr. Chaney was placed in 
charge of the Standards Department of the Board of 
Trade. As superintendent of weights and measures 
he was responsible for the model regulations with 
respect to weights and measures on which the local 
regulations throughout the country have been based. 
He was for many years the representative of the 
United Kingdom on the Comité International des 
Poids et Mesures, and toolk an active share in its 
proceedings. When the metric system of weights 
and measures was made permissive in this country in 
1897, Mr. Chaney compiled the new tables of metric 
equivalents which were legalised the following year 
by Order in Council. 

Mr. Chaney's scientific writings are for the most 
part to be found in the periodical publications of the 
Standards Department, and include, inter alia, 
‘* Report on the Standards of Measurement for Gas,’’ 
“Verification of Standards for the Governments of 
India and Russia ”’ (1877), ‘‘ Screw Gauges ’’ (1881-3), 
‘* Densities and Expansions ”? (1883), ‘‘ Expansion of 
Palladium,”’ ‘‘ Re-comparison of the Imperial and 
Metric Units’ (1883), ‘ Verification of the New 
Parliamentary Standards of Length and Weight ” 
(1881-3). His ‘‘ Re-determination of the Mass of a 
Cubic Inch of Distilled Water ’’ (Phil. Trans., 1892), 
which was intended to serve as a basis for calculating 
the relation between measures of capacity and volume, 
gave for the cubic contents of the gallon the value 
277-403 cubic inches, a much better approximation 
than the value 277.274 cubic inches, due to Kater, 
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which was accepted up to that date. The researches 
which have since been undertaken at the Bureau 
International des Poids et Mesures, and are still] in 
progress, have yielded a provisional result for the 
mass of a cubic decimetre of distilled water at its 
maximum density which leads to the value 277.420 
cubic inches for the cubic contents of the gallon. 
This does not differ much from Chanev’s result, and 
is to be considered as the best determination up to 
date. 

His well known work ‘Our Weights and 
Measures,’* which appeared in 1897, contains a mass 
of metrological information not readily accessible else- 
where. One of his latest contributions to science was 
the article ‘‘ Weights and Measures "’ in the supple- 
ment to the ninth edition of the ‘‘ Encyclopedia 
Britannica.’? His last official publication was a re- 
port on the ‘‘ Construction and Verification of a New 
Copy of the Imperial Standard Yard ”’ (190s). 

His great experience in precise measurement caused 
him to be regarded as a valuable cooperator, and his 
advice was frequently sought by official committees. 
The Imperial Service Order was conferred upon him 
in 1902, and the services rendered by him in connec- 
tion with the restoration of the Russian standards of 
weight and measure were recognised by the present 
Tsar as well as by his grandfather, Alexander I. 

Mr. Chaney's name has long been familiar in 
metrological circles, and his death has removed 
another link with the past. The memory of his kindly 
disposition and ready assistance will be treasured by 
al those who were in any way associated with 

im. 


NOTES. 


WE are informed that the council of the Royal Society 
has selected the following candidates for efection as felfows 
of the society:—Dr. C. W. Andrews, Mr. G. T. Beitby, 
Mr. F. F. Blackman, Prof. T. J. I1’Anson Bromwich, Mr. 
P. He Cowell, Mr: \V. Heape, Mr. J. H. Jeans, Dr. 
Cae lseess  Captainuehi Gs Ieyonss Reb. wrote Aly bs 
Macallum, Mr. J. E. Marsh, Dr. P. Chalmers Mitchell, 
Ge, fe [ereoe, BI, AN AWE, Jeigell: Ai 18. 
Wright. 


Swinburne, 


A MEETING was held at the Mansion House on Monday, 
the Lord Mayor presiding, to consider what steps should 
be taken to commemorate the discovery by Dr. W. H. 
Perkin fifty years ago of the first artificial colouring matter 
obtained from a coal-tar product, and to celebrate the 
great development of the coal-tar colour industry thus 
started. A note describing the origin and nature of the 
movement appeared in these columns on February 15 
(p. 370). The proceedings at Monday’s were 
opened by Lord Halsbury, who moved :—‘‘ That, in view 
of this being the fiftieth year of the foundation of the coal- 
tar colour industry, it is desirable that steps should be 
taken to memorialise the event and to do honour to Dr. 
W. H. Perkin, the founder.’’ Sir William Bousfietd 
seconded the motion, which was supported by the Master 
of the Leathersellers’ Company and Prof. H. E. Arm- 
strong, and unanimously carried. Lord Rayteigh moved :— 
‘* That an appeal be made in this country and abroad for 
subscriptions for the purpose of carrying out the follow- 
ing objects :—(1) The presentation to Dr. Perkin for his 
lifetime of an oil portrait of himself, executed by an 
eminent artist, the portrait to become the property of the 
nation at his death. (2) The execution of a marble bust 
of Dr. Perkin to be ptaced in the rooms of the Chemical 
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Society. (3) The establishment of a ‘Perkin Research 
Fund’ for the promotion of chemical research to be 
administered through the Chemical Society.’’ This resolu- 
tion, which was also adopted, was seconded by Sir William 
Ramsay, and supported by Sir Henry Roscoe and Mr. 
David Howard. It is unnecessary here to detail the 
steps in the growth of the German coal-tar colour 
industry which is the commercial ontcome of Dr. 
Perkin’s discovery—an industrial development by which 
this country might have been expected to benefit. But, as 
a correspondent writes in the Times of February 24 :— 
“Although in this country there have never been wanting 
capable chemists able to carry on and extend the manu- 
facture of colouring matters, there has been complete lack 
of understanding on the commercial side of the complex 
requirements of the industry and complete lack of sympathy 
between the capitalist and the seientific The 
failure must be credited to our universities and to our 
faulty system of higher education—to our inbred Philis- 
tinism. Little, if anything, has been done either in school 
or university to evoke in the community even an elementary 
understanding of the principles of science and of their 
appheation to commerce and industry. We are now pay- 
ing the penalty of our neglect.’’ ‘To secure that the nation 
shall derive full industrial value from scientific discoveries 
will be possible only when we have developed a system 
of secondary and higher education in which modern needs 
and modern methods are reeognised; for not until then 
will there be among us a generation of employers and 
capitalists uble to understand expert opinions and with 
scientific imagination enough to read the signs ot the 
times. 


worker. 


The encroachments of the sea on parts of our coasts, 
and the question of national responsibility for the protec- 
tion of the seabourd against such erosion, was raised in 
the Ilouse of Commons on Monday in an amendment to 
the Address. Several members urged that the Government 
should give financial assistance for the construction of 
works for coast protection and afford facilities to local 
authorities fer obtaining loans on easy terms for the 
defence of the sea voast. The President of the Board of 
Trade stated that the Government has decided to have an 
inquiry in the form of a Royal Commission, which will 
extend not merely to coast defence, but to two or three 
other kindred subjects, such as waste lands and probably 
afforestation. .\ Commission will be appointed at an early 
date to inquire into the matter, Some objections to the 
expenditure of Imperial funds upon the protection of 
private property at sea-side resorts and other localities 
were stated in an article in Nature of February 15 
(p. 309). 


SEVERAL years ago a commission was appointed by the 
Imperial Academy of Sciences of Vienna to collect phono- 
graphic records to be preserved for scientific study. Some 
of the results obtained by expeditions to Kroatia, Slavonia, 
und Lesbos were described in Nature of January 29, 1903 
(vol. Ixvii., p. 301). The Vienna correspondent of the 
Pall Mall Gasctte now states that from North Tyrol and 
Vorarlberg fifty-seven specimens of German dialects have 
been obtained for the archives, and another forty-seven from 
Carinthia. From New Guinea have been sent. thirty-two 
phonographs recording the language and music of the 
natives, with cspecially interesting war songs and the 
accompanying drum music. From India have been received 
valuable records of old Sanskrit songs. An expedition 
avhich was sent ont to Australia is now on its way back, 
and another party is about to start for Greenland. 
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Ir is stated that the new director of the Vatican Observ- 
atory will be Father J. G. Hagan, S.J., professor of 
astronomy in Georgetown University, U.S.A., and director 
of the observatory there. 

{N connection with the indication by the London County 
Council of honses in London which have been the resi- 
dences of distinguished individuals, a memorial tablet was 
ereeted on Monday on No. 110 Gower Sircet, where Charles 
Darwin resided from 1839 to 1842. 

Mr. E. T. Wuuttaker, F.R.5., has been appointed 
Andrews professor of astronomy in the University of 
Dublin, in suceession to the late Prof. C. J. Joly, F.R.S. 


The appointment carries with it the office of Royal 
Astronomer of Ireland. 
A RevTER message from Paris states that the com- 


mittee of the Alliance Frangaise-Britannique received at 
the Sorbonne on Monday the delegates of the London 
branch of the Alliance, headed by Sir Archibald Geikie, 
F.R.o., the chairman. M. Liard, Viee-Rector of Paris 
University, and M. Levasseur, director of the Collége de 
France, and honorary president of the Alliance francaise, 
welcomed the British delegates. After Sir Archibald Geikie 
had delivered an address on geology, the British guests 
visited the Jaboratory and the large amphitheatre of the 
Sorbonne. In the evening they were present at a banquet 
given in their honour, the Minister of Publie Instruction 
being in the chair. 

We learn from the British Medical Journal that the next 
meeting of the Congress of Experimental Psychology will 
be held at Wurzburg, April 15-21. Among the communi- 
cations promised are the following :—Dr. F. Krtiger, on the 
relations between experimental phonetics and psychology ; 
Prof. O. IKitilpe, on the present position of expcrimental 
asthetics; Dr. F. Schumann, on the psychology of read- 
ing; Prof. R. Sommer, on psychiatry and the psychology 
of the individual; Dr. W. Weygandt, on the psychological 
investigation of congenital feeble-mindedness. © Communi- 
cations relative to the congress should be addressed to Prof. 
O. Kulpe, Wurzburg. 

AgouT two years ago steps were taken to erect a hitting 
memorial to James Watt at his birthplace. This is to 
take the form of a commemorative public building and 
statue at Greenock. In the Engineer of February 23 dis- 
appointment is expressed that an object so obviously 
worthy, and an appeal so influentially prosecuted, should 
Only jool. has been sub- 
Influentiet: 


not have had greater success. 
scribed in Great Britain and 190/. in America. 
eanvass, nevertheless, was made by Mr. Carnegie in the 
United States, whife in Great Britain Dr. Robert Caird 


sent out 10,000 circulars inviting subscriptions. The 
balance required, 9300!., has been contributed by Mr. 
Carnegie. 


OrnitTHOLOoGY has lost its oldest votary by the death, on 
February 20, of Prof. Jean Louis Cabanis, for many years 
in charge of the collection of birds in the Museum of 
Berlin. Born in 1816, his earliest work of importance 
seems to have been the ornithology of Tsehudi’s ‘* Fauna 
Peruuna ’’ in 1845 and 1846. Ile afterwards did the same 
service for Sir Richard Schomburgk's ‘' Reisen im 
Britisch-Guiana ’’; but the ‘ Ornithologische Notizen ”’ 
in the Irchiv fur Naturgeschichte for 1847 almost marked 
a new epoch in the progress of the science, for they were 
written in conjunction, it may be said, with Johannes 
Miller, and practically applied the principles of taxonomy 
laid down by that great anatomist, in his contributions 
to the Academy of Sciences in Berlin in 1845 and 1846, 
On certain variations in the vocal organs of the Passeres— 
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a line of investigation so well worked out subsequently 
in this country by Garrod and Forbes. {n 1853 Cabanis 
established the Journal fir Ornithologic, of which he re- 
mained editor until succeeded in 1893 by his son-in-law, 
Prof. Reichenow, and with that journal—the prototype of 
the Ibis, and hence of several others—his name will be 
ever associated. The ‘* Museum Heineanum’’ is another 
work by which he will be remembered; but the above- 
mentioned ‘‘ Ornithologisehe Notizen’’ must be regarded 
as by lar his greatest performance, and, of course, they 
excited no attention in this country for many years. 


Mr. Morten P. Porsitp informs us that during the 
summer of the present year a permanent station for the 
study of Arctic science will be established on the south 
coast of Disco Island, in Danish West Greenland. The 
cost of the foundation is to be defrayed by a gift from 
Mr. A. Holck, of Copenhagen, and the Danish Govern- 
ment has promised an annual grant of bool. towards its 
maintenance, A laboratory, equipped with appliances and 
instruments, especially for biological researches, will be 
attached to the station, and work-places will be furnished 
for visiting naturalists, foreign as well as Danish. The 
establishment of two such places is contemplated at present. 
The visitors will be allowed [ree use of instruments, 
travelling outht, and fibrary of the station; lodging will 
be free, and a small fee only will be charged for board. 
The first visitors will be reeeived in 1907, and notices, in- 
viting application, will be issued in due course, <A library 
of Aretie literature is to he founded at the station, and is 
to be made as complete as possible. Mr. Porsild, the 
leader of the station, whose address until May 1 next is 
Copenhagen, S., Denmark, will be glad to receive present- 
ation copies of works on Aretic and Antarctic subjects, 
especially on Arctic biology, for addition to the library. 


Mr. Batrour proposed the toast ‘* The School and 
Union ” at the annual dinner of the Students’ Union of 
the London School of Eeonomics and Political Science held 
on February 24. Answering the question, What is it we 
mean by economics in its wider sense? Mr. Balfour spoke 
of the scientific charaeter of the study of economics, and 
went on to say :—‘t Science, if it means anything, means a 
progressive knowledge, and I confess I detest the habit of 
the unreasoning appeal to authority, especially when, as 
is often the case, the authority is somewhat antiquated. 
In seience there is, or ought to be, no such thing as 
authority whatever. A man of seience builds, and gratefully 
builds, on the foundations left by his predecessors; but 
they are but foundations. It is his business 10 raise tier 
alter tier the fabric of ever-progressive knowledge.”’ Later 
Mr. Balfour said he desired to see the sehool “ inspired 
with that detached and disinterested scientific spirit which 
is, after all, the true origin of all progress in this world.’’ 
We note with pleasure this frank recognition of the value 
of the scientific spirit in all branches of learning and in 
every department of enterprise by a great politician, and 
we look forward to the time when every human activity in 
this country will be governed by the methods of science 
and imbued with its spirit. 


Durinc the past few days the following reports of 
seismic disturbances have appeared in the daily papers :— 
February 21.—Shemakha (Government of Baku), Earth- 
quake was felt at 12.10 a.m. Fort de France, Earthquake 
shock was [elt at 12.13 p.m. St. Lucia, Severe earthquake 
oceurred at 8.30 p.m. Other shocks were afterwards felt 
at frequent intervals. Mont Pelée, Martinique, is active. 
At Fort de France many houses have been demolished by 
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earthquakes. l.a Soufriére, the St. Vincent volcano, is 
more active than it has been sinee 1902. Buenaventura, 
Colombia, Earthquake lasting seven minutes oceurred at 
10.35 a.m., the movement being [rom north to south. 
After the earthquake there was a huge wave, which was 
of no consequence at Buenaventura; but according to 
reports from the coast so far as 50 leagues to the south, 
2000 persons were killed by falling houses or drowned by 
the wave, whole [amilies being lost. 


ACCORDING to the Chemiker Zeitung, the General 
Electrical Company, of Berlin, in conjunction, it is said, 
with the firm of W. C. Heracus, of Hanau, intends to 
start a company for the production of mereury lamps made 


out of quartz glass. 


On February 10 Prof. van ’t Hoff gave a lecture on 
thermochemistry before a large gathering of members and 
guests of the Austrian lngineers’ and .Architects’ Society 
Alter a few preliminary remarks on the heat 
of reaction and combination of ehemieal substances and 
their calorimetric measurements, Prof. van ’t Hoff dwelt 
upon the heat of alcoholic fermentations, of thermite de- 
composition and of various illuminants, pointing out the 
great amount of heat developed in the decomposition of 
aeetylene and the pressure developed in explosions, and 
finally diseussed the relations between heat development 
and chemical affinity, referring at length to Berthelot’s 
principle, which would find a measure of chemical affinity 
’t Hoff de- 
elared untenable. The leeturer coneluded with the remark 
that this subjeet of thermochemistry was one in which a 
more general application of modern chemistry was most 
desirable; he was, however, of the opinion that it was the 
duty of the man of science to seek out new ways and to 
find out new laws, but that here his duties ceased, whilst 
the practical technical man must himself sort out that 
which was necessary and usable. After the lecture the 
leading chemists and physicists of Vienna entertained Prof. 
van ’t Hoff to a dinner given in his honour. 


in Vienna. 


‘AS was mentioned in Nature of February 1 (p. 322), 
the sixth International Congress of Applied Chemistry will 
be held this year in Rome from April 25 to May 3. It 
may be remembered that the first congress was held in 
Brussels in 1894, the second in Paris in 1896, the third 
in Vienna in 1898, the fourth in Paris in 1900, and the 
fifth in Berlin in 1903; a desire has been expressed that 
the seventh meeting should be held in England. All eom- 
munieations and applications for membership of the sixth 
congress should be addressed to the Ufficio del Congresso, 
Via Panisperna, 89, Rome. The subscription fee of 20 lire 
is to be forwarded by P.O.O., made payable to Prof. 
Giovanni Giorgis, the treasurer of the congress. Upon 
application a pamphlet will be forwarded containing all 
information requisite lor applicants, together with the 
regulations of the congress, a list of Italian and foreign 
committees, a list of the sections, and the titles of papers 
and communications that have been announced up to the 
present. The English committee contains some thirty- 
three names of representatives of filteen leading scientific 
societies connected with chemistry, including the Royal 
Society, the Chemical Society, Society of Chemical Indus- 
try, Society of Public Analysts, the fron and Steel Insti- 
tute, the Faraday Society, the Institute of Chemistry, &e. 
In addition to the sectional meetings, which are to take 
place on April 27, 28, and 29, and on May 1 and 2, 
lectures of a general nature will be arranged (such lectures 
by Profs. H. Moissan, Sir W. Ramsay, and O. N. Witt 
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«re announced), a social gathering of the members will 
take place on the evening of April 25, an excursion in the 
neighbourhood of Rome will be made on Sunday, April 29, 
and two alternative excursions, the one to Sicily and the 
other to the Island of Elba, to places of chemical interest 
on May 3; as the number of participators in the latter 
is limited, preference will be granted to those who are 
first to send in their names, and more especially to foreign 
members. Members may further obtain a reduction of 
40 per cent. to 60 per cent. on the Italian State Railways, 
and 60 per cent. on tickets issued by the navigation com- 
panies Navigazione Generale Italiana and La Veloce. 
The papers to be contributed will be grouped in eleven 
sections, and may be in one of the four official languages 
of the congress, namely, Italian, French, German, and 
English. The discussions after the reading of the papers 
may also be carried on in one of these languages. 


Museum News for February records the addition to the 
Brooklyn Museum, New York, of a skeleton of the sperm- 
whale, measuring 47 feet in length, which has been 
suspended to the roof of the building. 


In the American Journal of Science (February) Mr. C. C. 
Trowbridge Te-opens the disputed question of the inter- 
locking of the emarginate primary flight-feathers in 
raptorial birls, adducing apparently conclusive evidence that 
this takes place in certain American hawks, with a result- 
Ing increase of wing-power. 


THE contents of vol. Ixxx., part iv., of the Zeitschrift 
fur wissenschaftliche Zoologic, comprise a paper by Dr. 
Eas trandamor Christiania, on the structure and develop- 
ment of spiders; a second, by Mr. J. Wilhelmi, on the 
excretory organs of the fresh-water turbellarian flat- 
worms of the section Tricladida; and a third, by Dr. 
C. Hennings, of Rostock, on the “ tomévarysche ” organ 
in myrtapods. The fatter is the continuation of a paper 
the first part of which appeared 


‘ in the same journal in 
t904. A systematic classific 


ation of the myriopods is given. 


Ix the report of the Maidstone Museum, Library, and 
Art-Gallery for 1905 is published a photographic Teproane 
tion of an original drawing by the late Mr. W. H. Bensted 
of the well known slab (now in the Natural History 
Museum) containing a large portion of the skeleton of a 
young iguanodon, obtained by him from the ragstone 
quarry in Queen’s road, Maidstone, in 1834. The drawing 
is, of course, mainly of historical interest. An offer of 
the loan, for an indefinite period, of an exceedingly 
valuable, and in this country almost unique, collection of 
Japanese pottery, made by thes Honw iH eNlanshame aac 
been accepted by the museum authorities. 


Tue January issue of the Emu contains an excellent 
Portrait of the late Captain F. W. Hutton. From the 
report of the proceedings of the fifth session of the 
Australasian Ornithologists’ Union, held at Adelaide 
which appears in this number, we learn that the acting 
President devoted his address to the subject of European 
and other birds introduced into Victoria. The two species 
that have thoroughly established themselves are the starling 
and the sparrow. No one appears to have a good word 
for the latter, but as regards the former it is stated that 
the residents in Riverina are longing for its arrival in 
numbers to help them to cope effectually against the armies 
of locusts and caterpillars that frequently infest those 
districts. Thrushes, blackbirds, and greenfinches have 
established themselves to a small extent in and around 
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the districts where they were first liberated, but chaffinches, 
yellow-hammers, and siskins have practically failed to 
accommodate themselves to their new surroundings. 

Ix discussing the early stages of the Paleozoic rugose 
corals, as a clue to the origin and relationships of the 
group, Mr. C. E, Gordon, in the February number ol 
the American Journal of Science, finds himself unable to 
accept Mr. Duerden’s views as to the close connection 
between the ancient tetrameral and the modern hexameral 
typts of corals. On the contrary, he is of opinion that 
we are not yet in a position to define their relationships 
or to state which is the earlier of the two. In a second 
paper in the same journal Mr. C. R. Eastman discusses 
the affinities to the lung-fishes presented by the group of 
armoured Palzeozoic fishes typified by Coccosteus, and 
commonly known as the Arthrodira. From the study of 
the North American genera Dinichthys, Dinomylostoma, 
&c., the author comes to the conclusion that the alleged 
relationship is well founded, thus confirming the views of 


Dr. A. Smith Woodward. The author goes, however, 
somewhat further, and urges that while the living 
Australian Ceratodus (Neoceratodus) foster: bears an 


intimate relation to Arthrodira on the one hand, and to 
the Palzozoic Dipterus and its allies on the other, yet 
that it is a more primitive type than any of these. It 
represents, in fact, the direct line of descent from primitive 
Palazozoic Ceratodonts, from which Dipterus and its allies 
diverged in one direction and the Arthrodira in the other. 
Hence the Dipnoi cannot be descended from the crosso- 
pterygian ganoids, but are more probably derived from 
Pleuracanthus-like sharks. Further, the association of the 
-Arthrodira with the Ostracophora (Pterichthys) in one 
group, Placodermata, becomes obviously impossible. Mr- 
R. S. Lull points out that the name Ceratops proposed bv 
Marsh for the Laramie horned dinosaur is preoccupied, and 
he accordingly suggests the new name Proceratops, with 
Agathaumide as the family title. 

Tue Pioneer Mail remarks that the immunity of Euro- 
peans continues to be one of the most noticeable features 
of the plague epidemic. Last year, in the Bombay Presi- 
dency, where the disease carried off more than a quarter 
of a million people, only nineteen Europeans in all were 
attacked, of whom ten died. In the previous year, in the 
same region, where 316,000 deaths took place, only eight 
were amongst Europeans. 

Mr. A. Evenxix, writing in the Bulletin du Jardin 
impérial botanique, St. Petersburg (vol. v., part v.), on 
the marine alga found near the biological station at 
Mourmane, discusses the different forms of Lithothamnin, 
and describes a new species characterised by the develop- 
ment of bicellular spores. 

Ix recording his impressions of the botanical congress 
at Vienna in the Bulletin de lV Académie de Géographie 
botanique, Mr. L. Navas, who represented the Société 
Aragonaise des Sciences naturelles, presents his arguments 
in favour of giving the authority for the genus and not 
the authority for the binomial name of a plant. 


A PERIODICAL bulletin—Le Banibou—devoted to the study 
of the bamboo, its cultivation and uses, has been started 
by Mr. J. H. de Lehaie, Mons, Belgium. The first 
number, published January 15, contains an article on the 
flowering and seeding of bamboos in Europe. From a 
study of the collated data, the writer concludes that in the 
section Arundinaria the majority of species flower gre- 
gariously, produce seed and die, bunt in the case of 
Phyllostachys the production of seed does not appear to 
be the harbinger of death. 


Marcu 1, 1906] 


IN addition to the descriptions of a number of Indian 
forest fungi that Dr. E. J. Butler has been contributing 
to the Indian Forester (October to December, 1905), some 
of his remarks possess a more general interest. In con- 
nection with the genus Chrysomyxa, a hetercecious species 
in Europe produces teleutospores on rhododendrons and 
acidia on the spruce. In India, both zecidial and teleuto 
stages of a Chrysomyxa have been found on Rhododendron 
campanulatum, thus giving grounds for an assumption that 
Chrysomyxa was originally confined to a single host. 
Dr. Leather also makes some definite statements on the 
subject of wheat rust, Puccinia graminis, and the acidial 
stage that occurs on the barberry. In India, the stages 
on the wheat do not seem to depend upon the presence 
of barberry bushes, as the most destructive areas of rust 
were hundreds of miles distant, and, further, at the only 
part of the Himalayan range where Accidium berberidis 
is known to occur black rust is extremely rare on cereals. 


It has always been recognised that there is an un- 
certainty as to the plant that yields the Manila Elemi of 
commerce. Trimen and Bently, in ‘* Medicinal Plants,’’ 
teferred it to a species of Canarium allied to Canarium 
commune, and later writers have generally referred it to 
that species. Mr. E. D. Merrill, the botanist in the Philip- 
pine Islands, with specimens before him of fruit, flowers, 
and the pitch locally known as “ brea,’’ assigns it to 
Canarium lucsonicum in Publication No. 29 of the Bureau 
of Government Laboratories. Other species of Canarium 
yield brea, but, according to the writer, do not furnish 
the article of commerce. The same publication contains 
the third list of new or noteworthy plants that Mr. Merrill 
has identified. It includes a number of new species of 
Medinilla and Rhododendron; of the fourteen species of 
Rhododendron, thirteen are believed to be endemic. 


Ix a note contributed to the Atti det Lincei, xiv. (2), 12, 
Dr. G. Noé discusses the functions of the remarkable 
organs of sense first discovered by Hicks in 1857 on the 
wings of many species of Diptera. 


In the Memorie of the Italian Spectroscopists’ Society, 
xxxiv., 6, Messrs. A. Mascari and A. Cavasino discuss 
the effect of atmospheric disturbances on the outline of the 
sun’s disc, with special reference to the direction of the 
wind and other meteorological conditions. 


Mempers of the recent British .\ssociation party will 
remember enjoying English salmon for dinner one day on 
the voyage home from Beira. This reminiscence is sug- 
gested by a note in the Revue générale des Sciences from 
which we learn that an undertaking has successfully been 
carried out for obtaining in Paris fish from the French 
fisheries on the west coast of Africa, transported under 
cold storage. 


Ix connection with Prof. Sydney Hickson’s article on 
‘‘ Miners’ Worm ”’ (February 8, p. 344), attention may be 
directed to a paper by Gino Peri in the Att: dei Lincei, 
xiv. (2), 12, dealing mainly with the question as to how 
far Ankylostoma duodenale is parasitic on animals other 
than man. The author has succeeded in infecting dogs 
through the mouth and by penetration of the skin, and 
there are good reasons for believing that horses are also 
liable to infection. 


M. Grorces CLaupbe describes in the Journal de Physique 
a series of apparatus for the separation of oxygen and 
nitrogen by the liquefaction of air. In these the necessary 
degree of cold is obtained by expansion accompanied by 
performance of external worl, and the process of separation 
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depends on the small difference between the boiling points 
of oxygen and nitrogen. The whole apparatus is of a 
compact form, and of two examples in actual working at 
Boulogne-sur-Seine, one is capable of generating zoo and 
the other 1000 cubic metres of 96 to 98 per cent. oxygen 
per diem. 


Tue U.S. Monthly Weather Review for September last 
contains a graphic account of a tornado of marked severity 
which visited Carbondale, Pennsylvania, on August 30. 
tq05. Mr. W. M. Dudley, meteorologist in charge ag 
Scranton, about sixteen miles distant, issued a circular of 
inquiry, and obtained special reports from neighbouring 
districts. From these it appears that a funnel-shaped 
cloud, from which vivid lightning played, moved across 
the northern portion of Carbondale in a south-west to 
north-east direction, covering a track two miles in length 
and from 25 to 200 yards in width. About thirty houses 
and other buildings were blown down, and some of the 
roofs were carried to a distance of 600 feet. The trees 
which were blown down fell to the eastward. The area 
affected was, as usual, very small, the storm being chiefly 
confined to the Carbondale district. At Scranton there was 


Fic. 1.—A building which was moved in line with the direction of 
motion of a tornado on August 30, 1905. 


vivid lightning, but no other special characteristics were 
observed; the barometer was low, reading 29-64 inches, but 
remained steady; there was no noticeable increase in the 
wind velocity, and very little rain fell. The passage of 
the cloud, which appeared to revolve in a backward 
direction, was accompanied by a heavy rumbling noise. 
The illustration, from one of the photographs taken, shows 
the effect of the storm on the buildings; the tcrnado 
occurred about &h. p.nm, but its duration is not 


stated. 


3om. 


M. Cu. Ep. Guittaume contributes to the Revue générale 
des Sciences for January 15 an interesting account of the 
career of Colonel Charles Renard, whose death took place 
in April of last year. From a popular point of view, 
Colonel Renard sprang into fame in 1884-5 in connection 
with the successful trips made by the navigable balloon 
La France; but his scientific work covers a wider range 
than this series of experiments, his inventions dating from 
1875, when he devised a new air-valve for balloons, up 
to within a short time of his death. Among other innova- 


tions we notice the introduction of the coefficient of 
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‘Jaminage "’ in connection with problems of thermal 
conductivity between gases and solids; also improvements 
in the constructinn of boilers and surface condensers based 
on the same study, having for their obiect the construction 
of light motors for uérial navigation. Then, again, we find 
Renard turning his attention to portable hydrogen gener- 
ators fer military ballooning and pneumatic elevators for 
grain and other materials. Tast, but not least, we have 
the metor train, exhibited in December, 1903, all the 
carriages of which were scli-propelled by power transmitted 
from the motor through a series of jointed shafts. This 


train was successfully conducted roand sharp corners 
through the streets of Paris. 
Tue February number of Symons’s Meteorological 


Mugasine commences the forty-first volume of this useful 
periodical, It began as a two-page “ Rain-circular,’’ in- 
tended to keep rainfall observers in touch with each other's 
work; in 1866 it became an eight-page magazine, and has 
now gradually increased to twenty pages, and has attained, 
under the editorship of Dr. H. R. Mill. to the position 
of one of the most important monthly meteorological 
reviews published. Dr. Mill points out that the readers 
of the magazine frequently tender advice; although 
this cannct be adopted individually, he has 
endeavoured to give effect to the principal desiderata put 
forward during the last few years. 


always 


The chief result has 
been the introduction of a very useful additional table of 
fifty-four rainfall stations, giving the position and height 
above sea, and the statistics of rainfall and temperature 
for each month; it shows the value and date of the 
maximum and minimum temperature, and the number of 
nights at or below 32°, both in the shade and on the 
grass; the thirty years’ averuge and the actual rainfall 
for the month, the greatest fall in twenty-four hours, and 
the number of rainy days, together with the mean annual 
fall. Following numbers will show, somewhat like the 
Weekly Weather Report of the Meteorological Office, the 
total rainfall from Junuary 1 to the end of the month 
dealt with. This new table involves a considerable amount 
of additional labour, but greatly enhances the value of the 
publication. 


A VERY interesting article on the uranium deposits of 
St. Joachimsthal is contributed by Dr. Paul Gaubert to 
No. + of vol. iii. of Le Radium. The article is illustrated 
by geological maps of the district and of the mines, and 
by two photographs of the town. The same number of 
Le Radium contains also a résumé, by Prof. G, Sagnac, of 
the experimental methods used in the study of the trans- 
formation of Réntgen rays. 


Tue report of the International Committee on .\tomic 
Weights for 1905 is published in the Proceedings of the 
Chemical Society (vol. xxii., No. 303). During the past 
year there was unusual activity in the determination of 
atomic weights, and some of the work done relates to the 
most fundamental values. The entire system of atomic 
weights is thus affected more or less profoundly, and a 
general would seem be needed in the near 
future. In particular, the recent re-determinations of the 
atomic weights of chlorine, sodium, and nitrogen appear 
to show that the values obtained by Stas for these elements 
are now no longer tenable. 


revision to 


Guye’s work in connection 
with nitrogen has already been noticed in Nature (vol. 
esililen jee sab Ais elements of which the atomic 
weights have been re-determined are cadmium, carbon, 
gadolinium, iodine, potassium, silicon, strontium, telluriam, 
and thorium. 
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Some interesting results have been obtained by Mr. 
Percival Lewis in studying the degree of ionisation in the 
gases resulting from coloured flames (Physical Review, 
vol. xxi., No. 6). The specific ionic velocity was measured 
in the case of a Bunsen flaine into which solutions of 
known concentrations of various salts of the alkalis and 
alkaline earths were sprayed. The innic velocity apparently 
varies in the case of each sult inversely as the square 
rcot of its concentration in the flame; the specific ionic 
velocity has, moreover, the same magnitude for ions of 
the same sign from equimolecular solutions of all the 
salts of all the alkali metals. The velocity of the negative 
ions is always somewhat greater than that of the positive 
The measurements given show also that the rate 
of re-combination of the ions from the colourless Bunsen 
flame is much greater thun that observed in the case of 
the coloured tlames. 


ions. 


Pror. Henri Motssan in a recent paper gave an account 
of his experiments on the fusion and distillation of metals 
of the platinum group. In the current number of the 
Comptes rendus (February 19) he describes similar experi- 
ments on the metals of the iron group, the metals examined 
including nickel, iron, manganese, chromium, molybdenum, 
tungsten, and uranium. {Il these were distilled in the 
electric turnace, but the boiling points varied considerably. 
The racst volatile proved to be manganese, which distils 
readily before the }} ne of the furnace is volatilised. Nickel 
is fairly easy to distil, then chromium, which distils with 
regularity under the action of a current of 500 amperes at 
110 volts. Iron offers difficulties, on account of the dis- 
solved gas causing foaming ut the commencement of dis- 
tiation, bat with a current of tooo amperes at 110 volts 
4oo grams of iron distilled in twenty minutes. The boiling 
point of uranium is higher than that of iron. The greatest 
difficulty was experienced with molybdenum and tungsten ; 
the latter metal, with a current of 500 amperes at 110 volts, 
showed no signs of fusion in five minutes; even when the 
current Was raised to Soo amperes only 25 grams could be 
distilled in twenty minutes. 


Dr. G. 11. Fow Ler desires it to be known that the 
Marseilles Exhibition of Oceanography and Sea Fisheries 
has not been ** postponed,’’ as stated in a circolar issued 
by the British Commission of the Milan Exhibition. No 
postponement of the Marseilles Exhibition has been con- 
templated, thoogh 11.41. 
support. 


Treasury has refused financial 


Misssrs. Sampson Low, Lrtp., have just published the 
eighth edition of Mr. W. TT. Lynn’s’ ** Remarkable 
leclipses ’’ and the thirteenth edition of his *’ Remarkable 
’ Each book, though it contains only about fifty 
pages, pives an interesting and accurate statement of the 
mitin facts of the subject with which it deals. 


Comets.’ 


Tire Country Press, Ball Street, Kensington, W., has 
issued a series of seven pictorial post-cards on which 
are shown in an effective manner forty-two species of 
British ferns. The idea is a good one, and should serve 
to direct the attention of young people to the beuuties of 
this branch of plant life. Other natural objects are to be 
dealt with in a similar manner in future series of post- 
cards, 


We have received a copy of the thirty-seventh unnual 
report of the Wellington College Natural Science Society, 
that, namely, for 1905. It is quite clear that the society’s 
activity has in no way diminished. The open Saturday 
meetings provide the boys of the school with excellent fort- 
nightly lectures, the subjects of which are by nue means 
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exclusively scientific. The meteorological record is as 
exhaustive as ever, and some reproduced photographs in- 
cluded in the report show that the photographic section 


is doing good work. 


Tue Cambridge University Press has published a third 
edition of ‘** Hydrodynamics,’’ by Prof. Horace Lamb, 
F.R.S. The second edition of this standard work was 
reviewed at length in Narure of November 21, 1895 (vol. 
Hii., p. 49). In the present issue no further change has 
been made in the general plan and arrangement of the first 
edition, but the work has been carefully revised, occasional 
passages have been re-written, and many interpolations and 
additions have been made, amounting in all to about one- 
fifth of the whole. 


Mr. S. Hrrzer, Leipzig, has commenced the publication 


of a new and elaborate work entitled ‘* Handbuch der 


anorganischen Chemie,’” edited by Dr. R. .\begg, assisted 
by many leading workers in chemistry 4 
physical chemistry—in Germany and elsewhere. The 
second part of vol. ii. has recently been issued, the title 


being “‘ Die Elemente der zweiten Gruppe des periodischen 
Systems.’ The first part of this volume has not yet 
appeared, but the first part of the third volume will be 
published in the spring of this year. We propose to notice 
the work when the volumes have been completed. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN MARCH :— 


March t, 6h. tqm. to 7h. 9m. Moon occults * Tauri (mag. 
4°3)- 
Bp & 6h. a to 7h. 45m. Moon occults + Tauri (mag. 
9). 
Ps she 5m. Minimum of Algol (8 Persei). 
oy 9, Ith. 51m. to 12h, 4om. Moon occults 6' Tauri (mag, 
3°9). 
oo, 2h. 3m. to 12h. 31m. Moon occults 62 Tauri 
mag. 3°6). 
a) I. 16h. 11m. to 16h. 59m. Moon occults y Virginis 
(mag. 3°0). 
>, 12, 6h. 21m, toSh, 31m. Transit of Jupiter's Satellite 
IIL. (Ganymede). 
x 14. 17h, 22m. to 18h, 23m. Moon oceults y Libre 
(mag. 4‘1). 
» 1§. Wenus. Illuminated portion of disc=0o'993; of 
Mars=0'962. 
>, 18. sh. Mercury at greatest elongation (18° 31’ E.). 
a> 9, 10h. 34m, Transit (ingress) of Jupiter's Satellite IIL. 
(Ganymede). 
»» 19. 12h, 58m. Minimum of Algol (8 Persei), 
Sezieeein. sun enters Aries. ace commences. 
>» 22, 9h. 47m. Minimum of Algol (8 Persei). 
> 29. 10h, Jupiter in conjunction with Moon (Jupiter 
4° 32 N.). 
x» 9 20h. 56n. to 21h. 35m. Moon ocecults « Tauri 


(Aldebaran, mag. 1'1), 


CoMET 1906a@ (BRooks).—.\ further extract from Herr 
M. Ebeil’s ephemeris for comet 1906a, as published in No. 
4075 of the -Istronomische Nachrichten, is given below :— 


Ephemeris 12h. M.T. Berlin. 


1906 a ene) 6 (true) log x log 4 Bright- 
lye Ss. Ene ness 

Mar, 6... § ie 7) Se OMAR O12 20)... O'OOCO a. Outs 
Sees) 4) 1S) SNe OMemoOr23761... O 10720... 0 43 
omens) 43 Ol eteSOMI Smo 2423 ... O' l230l4 O39 
meres 42 22) eS meemc 2170)... O11 gOS een OaO 
ers 2 SC OmmO 2517... OlS50 een Cras 
16... 5 41 58 TERS BES ace COG AOA IS) goo CMe) 


This comet is now travelling nearly due south baeeds 
the constellation Auriga, and will apparently pass between 
Capella and 6 Auriga, nearer to the latter, on about 
March 21. 


nen 1896, VOEW7 3] 


NALORE 


= 
425 

Comet 
so faint 
observer. 


1g05¢ ((21AcoBINI).—Cumet rgos5c has now become 
as to be beyond the reach of the naked-eye 
On March 3 it will he only a little brighter 
than at the time of discovery, and will set just before 
9 p.m., or about three hours after sunset, slightly to the 
south of west. 

An extract from Herr A. Wedemeyer’s daily ephemeris, 
as published in No. 4074 of the -lstronomische Nachrichicn, 
is given below :— 


Ephemeris 12h, M.T. Berlin. 


1906 a (Gane) 6 (true) log x tog A Bright- 
heme > ness 

Mate2ene 53 41 Pe SELON OOS SAMO OS Smet 2O 
Gh ose 2 24315} Olan O:O540 a Or 1052) 105 

@) vee ike) I) = 2a 0 O7 COM Ore OO m1. O:02 
SiG 7055 HH, Sl oo ROMER nn CV RVIEL aoa Corte! 
Ome 2e25 Titre. 0 7 as ORC gan ORIG0) ... OVE 

12 e232 Ole tO Oskt20) 47 C224 50m mood 


14. +0 33 nee: 1248 ... 0'2600 .., 0°57 


From this it will fee seen that the comet is now apparently 
traversing the constellation Cetus, and will be about 1° due 
north of the wonderful variable’ Mira on the evening of 
March 7. 

A number of full notes of the observation of this comet 
at the Arcetri Observatory, between December 11 and 31, 
1905, are given by Signor A. \betti in No. 4073 of the 
stronomische Nachrichten. 

Lire of Pirtro Tacctiini.—We have received an interest- 
ing short biography of Prof. Tacchini, written in Italian 
by Signor L. Palazzo, who evidently knew the great 
[Italian astronomer intimately, and appreciated his works. 
The brochure contains nine pages of text and a fine repro- 
duction of Tacchini’s portrait; it is published by the Typo- 
graphical Society of Modena. 


Sun-sroT SpectTrRa.—.A valuable paper on the spectra of 


sun-spots is published in No. 1, vol. xxiii, of the Astro- 
physical Journal by Profs. Hale and Adams. The 
““ widened lines’? given in the table accompanying the 


paper number 345, and were measured on ten photographs 
~—including three separate spots—taken with a grating 
spectrograph in connection with the Snow telescope of the 
Mount Wilson Solar Observatory. 

The region measured was [rom A 5000 to A 5853, and, in 
a second table, the wave-lengths of a number olf ‘* bands” 
shown in the spot spectrum are also given. 

The discussion of the results is extremely interesting, but 
is too lengthy to be even summarised here. [t may he 
remarked, however, that the lines of titanium showed the 
greatest mean change of intensity, and that all the silicon 
lines in the region considered were much weakened. 

Reproductions of some of the photographs obtained 
accompany the paper, and show the widened lines very 
clearly. 


“Tne Heavens at a Guiance.”’—This well known card 
calendar reaches its tenth year of issue with the present 
(1906) copy, which contains the usual data and notes. 
As in former years, we can only remark that it will be 
found to be a very handy and useful source of reference 
to everyone engaged in observational astronomy. 

The calendar may be obtained from its author, Mr. A. 
Mee, Tremynfa, Lianishen (near Cardiff), for sevenpence, 
post free. 


TOQEUE LAU OSIEITOVE, HUN EGE hae IL WIE 14 
NCSL ILI SV, 


{IE principal source of the Rhymney River is a copious 
spring in which the rain-water that has disappeared 
into numerous swallow-holes, and flowed for some distance 
underground in the Mountain Limestone, again rises to 
the surface near the edge of the Millstone Grit. From this 
point the incipient river flows in the direct line of dip of 
the strata, that is, in a sonth-south-easterly direction, 
across the outcrops of the Millstone Grit, the Lower Shale 
series, and the Pennant Sandstone series of the South 
Wales Coalfield. The length of its course on the Mill- 
stone Grit is nearly two miles, and on the Lower Shale 
series five miles. 
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The Brithidir—in some parts called the Tillery—seam 
ot coal constitutes the dividing plane between the Pennant 
Sandstone and the Lower Shale series. 

In a section taken at right angles across the valley at 
the point where the landslide—the subject of the present 
notes—is taking place, that is, about one and a half miles 
higher up the stream than the point at which the Brithidir 
seam dips under it, the bottom of the valley is 750 feet 
wide and 7oo feet ubove sea-level; the outcrops ue the 
Brithidir seam are 3000 feet apart and 1000 feet above 
sea-level, and the summits of the Pennant Sandstone are 
about one and a half miles apart and 1300 leet above sea- 
level. The average inclination from the outcrop of the 
seam to the bottom of the valley on each side is thus 
approximately 1 in 4. 

Above the outcrops of the seam the ragged edges of the 
sandstone escarpments are seen projecting above the 
accumulations of débris which hide their bases; below the 
vuterops a superficial, grass-grown deposit, partly perhaps 
of Glacial origin, consisting of earth, clay, sand, and 
stones, probably hot more than from to feet to 20 feet 
thick at any point, and possibly thinner in many places, 
lies upon and entirely conceals the shales. Part of this 
deposit, having a width of between 2000 feet and 3000 feet 
measured along the line of the valley, is known to have 
been slowly moving down the western slope ever since 
the Rhymney Railway was constructed across it, near the 
bottom of the valley, some fifty years ago. The excessive 
slowness of its general motion is shown by the following 
facts :—first, the railway, together with a stone bridge 
over it, has only been carried to a distance of from 6 feet 
to 10 feet eastwards from its original position during the 
whele of that long period of time; secondly, the arch of 
the bridge, which, although damaged and partially dis- 


torted, was prevented from being entirely broken up by 
placing heavy balks of tintber between its  side-walls 
under the level of the rails, was only removed, and re- 
placed by a girder bridge, three vears ago; lastly, the 


river, Which flows at the foot of a steep bank, not far from 
the railway bridge, has retained its old channel, and has 
been able to carry away the débris from the foot of the 
moving bank sufficiently fast to prevent the latter from 
invading its bed. 

Although the general movement of the ground is so slow 
and uniform that the roads and fences, and the vegetation 
which grows upon the surface, give no clue as to what 
is taking place over the greater part of the affected area, 
there are local indications here and there which show that 
a nuniber of smaller and comparatively rapidly moving 
landslides have occurred within the larger area from 
time to time. One of these smaller landslides recently 
damaged the village of Troedyrhiwfuwch, situate near 
the upper end of the moving slope. ‘This village consists 
ef a public house, a school-room, and two rows of twenty 
or thirty honses, built upon the opposite sides of a road 
which runs parallel to the valley at a height of about 
200 feet above the river. The pine-ends of many of the 
houses, in the row nearest the centre of the valley, appear 
to have lately undergone substantial repairs, and the 
public honse has been entirely re-built, with its found- 
ations, it is said, now resting on the solid rock. The 
gardens of the houses nearest the northern end of the row 
now under consideration, together with the division walls 
between them and the outhouses contained in them, have 
been rnined beyond repair, and part of the ground on 
which the gardens were formed has been broken and piled 
up behind the houses like the front of a wave advancing 
down the slope, and appears to be still moving. a 

In this part of the coalfield, as well as over practically 
the whole of Monmouthshire and part of East Glamorgan- 
shire, the strata immediately underlying the Pennant 
sandstones consist of a succession of red and blue shales 
and marls of greater or less thickness. In the New 
Tredegar pits, which are not far from this locality, the 
red and blue ground has a thickness of more than 300 feet. 
This is, therefore, the kind of ground upon which the 
landslide is taking place. But as most strata of this kind 
disintegrate and soften when exposed to air and moisture, 
it is not improbable that this property of theirs accounts, 
to some extent at least, far the gradual movement of the 
deposits Iying upon them on the west side of the valley, 
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and that it may be likewise responsible for the more 
sudden landslide that took place a year or two ago on the 
opposite side of the valley, which seriously damaged both 
the Brecon and Merthyr Railway and one of the Powell 
Duffryn collieries which lay in its path. 

My thanks for information concerning the Rhymney 
Railway and the bridge over it are due to Mr. Cornelius 
Lundie, formerly general manager, and now consulting 
director, to the railway company, who has known, and has 
had occasion to observe, the movements taking place in 
this locality for the last forty-five years, and is therefore 
thoroughly conversant with the subject. 

W. Galloway. 


TRUS JEAN 


RELATING TO UNDERGROUND 
WATERS 


N one of the State papers recently issued by the depart- 

ment of the United States Geological Survey there is 

a report by Mr. D. W. Johnson dealing with the rights 

of landowners and others to underground waters, for the 

purpose of giving the owners of such waters some idea of 
their rights and obligations.* 

The report is not intended to be a legal treatise, but as 
a practical guide for the officers of the hydrological depart- 
ment, showing the relation of the law to problems which 
are of a more or less hydro-geological character. 

Vhe law relating to underground waters in the United 
States is practically the same as in this country, and the 
decisions given in the courts there are founded on British 
precedents modified in some cases by the different circum- 
stances of the two countrics. 

Underground water is held to comprise all water which 
for the time being is below the surface of the ground, 
whether by penetration of the rainfall or soakage from 
rivers and lakes, and which is dissipated throughout the 
mass of porous soil or rock, except in cases where the 
underground water can be traced as moving in a well 
ascertained and definite course that can be located. 

The fundamental principle upon which the laws regu- 
lating the use of underground water is formed is this :— 
That such percolating subterranean waters are a part of 
the land itself. The land belongs to the owner, whether it 
be rock, porous ground, earthy matter, or part soil and 
part water, the water being as much his property as rock, 
ores, or minerals. Consequently, he may take and use 
such waters as he pleases, even though such use may 
damage his neighbour by removing or diminishing water 
from adjacent wells or springs, by causing subsidence to 
land or buildings by abstraction of the water, or by render- 
ing the water useless by pollution from sewage or refuse 
from factories or mines, &c. 

This principle has been admitted in the decisions given 
by the courts owing to the difficulty of proving how much 
of such water was within the limits of any given area, how 
much comes from adjacent land, or how much passes from 
one man’s land to that of his neighbour, and the im- 
possibility of predicting what result may ensue from inter- 
ference with what has been regarded as an unknown 
quantity. There are, of course, local circumstances or con- 
ditions which modify this general statement, but, broadly, 
this is how the law stands at present. 

In the United States, however, conditions have for some 
time past been undergoing an alteration, and the investi- 
gations and observations undertaken by the hydrological 
department of the Government have been throwing con- 
siderable light on the action of underground waters. In 
many cases the original lack of knowledge which was the 
reason for the ruling of the law as it now stands has 
already disappeared. 

We recently gave a short illustrated description of the 
methods adopted by surveyors of the department for 
measuring and defining the rate and direction of the flow, 
and more particularly for showing the effect of percolation 
of deleterious matter from factories, oil wells, &c., on the 
underground supply of drinking water (NaTuRE, December 
21, 1905). 

1 “ Relation of the Law to Underground Waters.” By D. W. Johnson. 


Water Supply and Irrigation Papers, No. 122. (Washington: Government 
Publishing Office, rgo5.) 
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The state of knowledge regarding the properties of 
underground water may be said now to have become in 
advance of the ruling of the courts on some of the ques- 
tions involved. The earlier legal decisions were made 
when fittle or nothing was known regarding the action of 
the water beneath the surface. Since then the progress 
of hydro-geological science has established as facts many 
things regarding underground waters previously unknown 
or only speculative, and the knowledge of the working of 
underground waters remains much less in the realms of 
the ** secret, occult, and concealed.’” It has now become 
possible to define certain rights in these waters and to 
protect these rights equally as well as those in surface 
waters. 

A case recently dealt with in one of the American State 
courts directs attention to the importance of emphasising 
the influence that the ever-increasing knowledge concerning 
underground waters may have in governing legaf decisions. 
In an action brought in the State of Pennsylvania regard- 
ing the pollution of underground water, the judge re- 
marked :—Geology has become a progressive and in many 
respects a practical science. More deep wells have been 
sunk in one State of America than had previously been 
dug in the entire earth in all time; and that which was 
formerly held to be unknown and merely speculative re- 
garding the properties of underground water has been by 
experience reduced almost to a certainty. If it can be 
shown that the work done by the owner of the land would 
cause the inflow of salt water or oil to mingle with fresh 
water, and the means of preventing the mixing are avail- 
able at a reasonabfe expense, then clearly it is a violation 
of the spirit of the law not to recognise the change, and to 
apply the settled principles of right to the altered conditions 
of fact. 

In another case tried in California it was held that 
the usual rule of common Jaw on the subject of percolation 
was not to be held as applying to an arid district that 
depended entirely for its cultivation on water derived from 
underground sources, and where the conditions were totally 
different from those existing in the locality where the rule 
in question was first established, and therefore an owner 
has no right to injure his neighbour’s fand by any un- 
reasonable diversion of underground water by transferring 
the same for gain to another district. 


PHYSICAL RESEARCH IN AMERICA. 


TWVe volumes, representing the first instafments of what 

is promised to be an annual publication, have been 
received from the physical laboratories of Harvard Uni- 
versity.! Each contains fourteen papers contributed: by 
the professors, staff, and students. In the preface the 
director, Prof. ‘Trowbridge, acknowledges the great 
stimulus received by the establishment of the Thomas 
Jefferson Coolidge research fund, which has provided the 
laboratory with what the volumes show to be a very fine 
equipment, and has greatly increased the enthusiasm for 
physical research. 

Most of the papers included are reprints from the Pro- 
ceedings of the American Academy and the Astrophysical 
Journal. {t is hardly possible to speak too highly of the 
handsome treatment they have received at the hands of 
the printer and binder, and especially of the manner in 
which the numerous plates have been reproduced. The 
range of subjects treated is a very wide one, and in a 
review of this kind it is not possible to deal with each 
paper individuallv. 

In the first volume Prof. Trowbridge contributes an 
interesting paper on the spectra of gases and metals at 
high temperatures. He attempts to apply electrical 
stimulus of known amount to the gas in a vacuum tube 
by discharging through it a condenser of known capacity 
charged to a high potential by his powerful accumulator 
battery, by which he can obtain pressures up to 40,000 
volts. He contrasts the relative intensities of the lines 
in the spectra thus obtained with the results got by other 
methods. When theorising on the relative volatility of 


1 ‘Contributions from the Jefferson Physical Laboratory of Harvard 
University.” (Cambridge, Mass., vol. i., 1903; vol. ii., 1904.) 
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metals it is desirable, however, to adopt more accurate 
data than some of those used in this paper, where “‘ solt- 
iron) is said to melt “not far from  1100°,. “and 


aluminium ‘‘ between 700? and 800°,”’ instead of 057°. 


Spectroscopy is evidently a favourite study in the labor- 
atory, since five papers in each of the two volumes are 
devoted to it. Mr. Lyman gives an explanation of the 
‘* shosts ’’ and ‘‘ false spectra ’’ sometimes met with when 
using gratings, particularly in the extreme ultra-violet, and 
shows in a number of cases the relation between the wave- 
lengths of the various false lines and those of the parent 
lines to which they are due. 

In another paper he discusses the various kinds of pro 
longations of spectral lines met with when using gratings, 
and shows them to be due to a cause quite different from 
Sir Norman Lockyer’s ‘* long and short lines.”’ 

Another interesting puper is by Mr. Morse on the spectra 
from the break in the Wehnelt interrupter, which appears 
to give spectra of a special character not classifiable under 
the division of ‘‘ flame,” ‘‘ arc,”’ *‘ spark,’’ or ** enhanced 
spark.” 

Mr. B. ©. Pierce contributes, in continuation of an 
earlier research, papers on thermal conductivity of rocks, 
one of which must have involved a long period of pains- 
taking work. The apparatus employed was on a_ scale 
only possible where very considerable funds were available. 

Prof. Hall has a paper on a theory of thermoelectric 
action, and, along with three other workers, one on 
thermal and electrical effects in ‘ soft iron.”’ 

In several instances, work commenced in the laboratory 
appears to have been dropped on the publication of some 
paper slightly overlapping the research contemplated.  I[t 
is a pity, for example, that the fine resistance bridge for 
platinum thermometry, described by Mr. Edwards, should 
not be used to solve some of the problems for which it is 
suited, and that the construction of a gas thermometer 
should not be proceeded with because of the publication 
during the past few years of several researches on gas 
thermometry. , 

Though none of the papers appear to be of epoch-making 
importance, the volumes show how a well equipped labor- 
atory may contribute substantially to the advancement of 
knowledge. {t would be interesting to sce what effect the 
endowment of a representative physical laboratory in this 
country, with funds for research purposes, would have on 
the character of the work done, especially if at the same 
time it were possible to arrange that members of the 
teaching staff should have a more reasonable proportion 
of their time to devote to research work. 

Ales BAe J8t 


PIRE BARE NOR (UNUAR Y 27, 1906. 
uN MAGNIFICENT fireball was seen by many persons in 
the north of England on the evening of January 27 
at 8h. 33m. Descriptions of its appearance have been 
received from Hull, Bramley, Bradford, Patrington, and 
other places in Yorkshire, from Sleaford and_ Billing- 
boreugh in Lincolnshire, from Cheadle, Staffordshire, &c. 

Mr. H. Beckwith, at Hull, observed the meteor 
travelling horizontally between the ‘‘ square’? of Ursa 
Major and the Belt of Orion, while at Cheadle, Miss 
Blagg noted the path as just above ¢ Leonis. Mr. R. 
Felton, at Patrington, estimated the brightness of the 
object as quite equal to that of the full moon. It feft a 
trail visible for some time afterwards; one observer says 
it remained for five minutes, two others estimate the 
duration as eight minutes, while at Billingborough a 
spectator watched it for more than ten minutes. 

The meteor gave a very brilliant flash near its end 
point, and the suddenness of its apparition startled many 
people. Several of the observers were enabled to give 
the position of its flight with fair accuracy from the 
luminous trail it left behind. 

The radiant point appears to have been near @ Bodtis, or 
in 214°-+53°, and the height of the meteor was from 
about 59 to 45 miles over the North Sea immediately 
east of the Lincolnshire coast. The disappearance occurred 
at a point over *‘ the Wash,’’ about 6 miles 5.S.E. from 
Wainfleet. The length of observed path was approximately 
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42 miles, and probable velocity of the object 24 miles 
per second. 

The radiant point in the right hand of Bodtes is very 
little known as a centre of meteoric divergence in the 
month of January. The only shower conformable with it 
wus observed at Bristol in 1887-g January 25-29, 


213°+52°. 

In recent years fireballs have been very numerous in 
this month, and especially at the epochs about January 
9g to 13 and 24 to 29. They appear, however, to have 
belonged to a great many different systems, and have 
not supplied evidence of any rich individual display of 
bright meteors at this time of the year. 

W. F. DENNING. 


AOS TTSHOND) (IE JERSORONEICIUNG WN IBIS) (CUE 168 B 
QUENCY INTERMEDIATE BETWEEN HEAT 
(ASS SID) BUENAS WM OIL IB Sig 


1IERE is at present a considerable gap of unexplored 
wave-lengths intermediate between those of Hertzian 

waves and what is commonly known us heat. The shortest 
Hertzian waves which have heretofore been produced are 
of the order of one millimetre length. 

Some years ago the writer discovered a method of pro- 
ducing the heretofore unknown waves above referred to. 

It is based on the phenomenon discovered by the writer 
and published by him in a paper on insulation and con- 
duction read before the American Institute of Electrical 
Engineers in 1894. 

In the accompanying figure, A\ are copper rods, BB are 
plano-convex lenses. ‘The distance between the surfaces of 


the lenses depends upon the wave-length which it is desired 
to produce. 

lf BR were metallic terminals, the discharge passing at 
c¢ would have a long wave-length on account of the capacity 
of pe. It is impossible to make metallic terminals small 
encugh to get very short wuve-lengths. But, in the 
apparatus shown in the sketch, if aa are connected to the 
terminals of a high-voltage machine sparks will be found 
to pass at c, and the oscillating conductor is merely the 
small column of incandescent gas, c. 

If the distance between BB is very short, 
will also be very short. 

Waves may be produced in this method having a wave- 
length certainly not longer than a few ten-thousandths of 
un inch, and there would appear to be no necessary limit 
to the frequency. It sometimes happens that the discharge 
tends to pass at a point outside the axis, and hence to give 
a longer wave-length than desired, but this can be avoided 
hy properly proportioning the curvature of the lenses and 
the diameter of the rods aa. 

Inert gases of the helium type seem to give the best 


the wave-length 


results, but very good results are obtained by using quartz 
lenses in air, the use of quartz having been suggested to 
me by Prof. Elihu Thomson. Quartz does not seem to 


become conducting on being heated by the passage of the 
discharge to anything like the same extent as glass, and 
hence the wave- length remains more constant. 
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Owinggto pressure of other work, the writer has been 
unable to continue these experiments, but the apparatus 
would seem to be of interest as offering a means of 
obtaining waves of any desired high frequency. 

Recrnatp A. FESSENDEN. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The statement of the income and expenditure 
of the Common University Fund for 1905, published in 
last week's Guseite, shows that the income was 
68001. os. 8d., to which the colleges contributed 
6197!. 19s. 4d. under the statute concerning college con- 
tributions for university purposes, and the Royal Geo- 
graphical Society 4 vol. towards the support of the 
department of geography. The total expenditure was 
6260l. 14s, 11d., of which sum 3662/, 19s. 5d. was devoted 
to scientific purposes, partly in the payment of the salaries 
of university readers and professors, and partly in assisting 
various laboratories and providing demonstrators and 
assistants, 

A\t a meeting of the Junior Scientific Club, held at the 
Museum on February 23, Mr. M. 11. Godby (Christ Church) 
read a paper on ‘‘ The Place of Natural Science in 
Education.” 


CamBrtDGE.—The Vice-Chancellor has been authorised to 
convey to Lord Rayleigh the grateful thanks of the Uni- 
versity for his magnificent gift of 7733!. 12s. Sd., being 
the amount of the Nobel prize awarded to him in 1904. 
Lord Rayleigh desires that s5o00l. of this should be 
employed in erecting a new building in connection with the 
Cavendish Laboratory, and that the remainder should be 
devoted to the purchase of scientific books and periodicals 
for the University Library. 

Sir George Darwin, K.C.B., Plumian professor of 
astronomy, will represent the University at the celebration 
of the 200th anniversary of the birth of Benjamin Franklin 
at Philadelphia in April. 

The Special Board of Biology and Geology recommended 
that the agreement between the University and Dr. Dohrn, 
director of the Zoological Station at Naples, be renewed 
for a further period of five years by the payment to him 
of tool, per annum out of the Worts travelling bachelors 
fund. 

The General Board of Studies has nominated the follow- 
ing gentlemen as members of the Board of Electors to the 
professorships named below :—Dr. B. C. A. Windle, to 
the professorship of human anatomy; Prof. F. W. Oliver, 
to the professorship of botany; Lord Walsingham, to the 
professorship of zoology and comparative anatomy; Mr. J. 
Hutchinson, to the professorship of surgery; the Earl of 
Carrington, G.C.M.G., to the professorship of agriculture. 

The following have been nominated examiners by the 
General Board of Studies for the special examination in 
agricultural science and for the diplama in agriculture :— 
Mr. J. B. Peace, Mr. Fl. Woods, Mr. 22°65. W codeaviteg 
R. n. Biffen, Prof. Middleton, Dr. Shore, Mr. JT. A. 
Dickson, and Mr. A. E. Shipley. 

At Gonville and Caius College the triennial Thruston 
prize of 54/., open to a member of the college of not more 
than fifteen years’ standing who has published in the 
course of the preceding three years the best original in- 
vestigation in physiology, pathology, or practical medicine, 
has been awarded to Mr. W. S. Perrin, research student 
of the college. Mr. Perrin is an expert on protozoology, 
and has published papers on a so-called trypanosome in the 
oyster and on Pleistophora periplanctae, 

Lorp RAYLEIGH has promised to lay the foundation-stone 
of a new science school at Dulwich College on Saturday, 
March 3. 

To the new buildings of the Sorbonne it has been 
decided to add a new university chemical laboratory, the 
Institut de Chimie, on a site between la rue Saint-Jacques 


and la rue d'Ulm, that is, in the neighbourhood of the 
Sorbonne. 
Pror. R. J. Harvey Gisson writes from the Hartley 


Botanical Laboratories, University of Liverpool, to point 
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out that the proposed grant referred to in a note last 
week (p. 406) is to be made to the botanical laboratories 
to meet the expenses of investigations in applied botany 
which the agricultural committee of the County Council 
desires the botanical department of the University to carry 
out. He adds:—‘ There is no department of economic 
botany in the University, nor has any fund been collected 
for the establishment of such a department, so that the 
cost of such a school is not in any sense ‘ guaranteed.’ ”’ 


Tue Treasury has appointed a permanent committee to 
advise the department as to the distribution of the grant- 
in-aid of colleges furnishing education of a university 


standard. The constitution of the committee is as 
follows :—The Rev. H. G. Woods, chairman, Sir Francis 
Mowatt, G.C.B., Sir William J. Collins, M.P., Prof. Henry 
jacksoumeand Prof, AV eSseeicGormick. Mr. (Ra 1G. 
Hawtrey, of the Treasury, will act as secretary. Dr. 


II. G. Woods, the chairman of the committee, was In 1901 
a Treasury Commissioner for the inspection of university 
colleges. It will be noticed that the interests of science 
are not represented upon the conimittee. 


THE academic congress, which recently met in St. 
Petersburg to consider a number of questions relating to 
Russian higher education, arrived at the following con- 
clusions :—The Imperial Russian universities ought to be 
State institutions, the duty of which should be to foster 
the natural sciences; they should be autonomous institn- 
tions, responsible only to the Minister of Education; they 
should, further, be open to persons of both sexes alike, 
irrespective of nationality and religious creeds; the uni- 
versity diplomas should give no privileges in the entrance 
to the professions, &c.; the State examinations should be 
maintained, and those persons desirous of exercising the 
right of putting their knowledge to professional uses should 
be required to submit themselves to the corresponding 
State examinations; the degree of ‘* Master’’ should be 
abolished, and those now holding it should reccive the 
‘* Doctor’s *’ degree. 


Tue Charity Commission has forwarded to the Education 
Committee of the London County Council a draft scheme 
which provides that the City Polytechnic, which hitherto 
has comprised the Birkbeck College, City of London 
College, and Northampton Institute, shall cease to exist. 
lt is proposed that the Birkbeck College and the City of 
London College shall constitute separate foundations, while 
the Northampton Institute shall constitute a separate 
charity. The whole of the endowments of the Birkbeck 
College and the City of London College are determined 
as educational endowments, and will therefore henceforth 
be under the control of the Board of Education and not of 
the Charity Commissioners, but the Northampton Institute, 
as a charity, will presumably continue to be supervised by 
the Charity Commission, and power is reserved for the 
establishment of further schemes in respect of the two 
colleges by the Board of Education and in respect of the 
Northampton Institute by the Charity Commission. Sub- 
ject to these provisions, the several institutions are to be 
managed in accordance with their existing schemes and 
by their present governing bodies. 


In the House of Commons on Monday Mr. Austen 
Chamberlain asked the Chancellor of the Exchequer 
whether he had undertaken to include in the Estimates 
for 1906-7 a sum of 20,o00!. for the building fund of the 
University College of North Wales, to which fund 61,000. 
had been subscribed locally; if so, whether any conditions 
had been attached to the proposed grant; and whether he 
would make provision in the Estimates for similar grants 
to the universities and university colleges of England in the 
same proportion to the local subscriptions. In reply, the 
Chancellor of the Exchequer said :—‘‘ I have undertaken 
to ask Parliament to make a grant of 20,000!. to the build- 
ing fund of the college when the money is actually re- 
quired for the scheme, and subject to the condition that a 
similar sum has first been spent upon it from other sources. 
No part of this grant will have to be provided in the 
Estimates for 1906-7. Similar grants have already been 
made to the two other Welsh colleges of like character. 
No such grants have in the past been made to university 
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colleges in England, and, as the annual grants to these 
institutions were largely increased—as | think most properly 
increased—by the right hon. gentleman when he was 
Chancellor of the Exchequer, 1 am not, as at present 
advised, prepared to recommend a change of policy.”’ 


THE annual meeting of University College was held on 
February 21. Lord Reay, who presided, referred to the 
incorporation ot the college in the University of London, 
and said its object is to secure the good of university 
education in London as a whole. Speaking of the pro- 
posed college of technology, Lord Reay said he is convinced 
that increased facilities ior higher technological work are 
required in London, but unless all such higher technological 
work is in the hands of the same authority there will be 
the same risk of overlapping, duplication, possibly of 
triplication, that there has been in the past. Now is the 
great opportunity for giving to the University its due 
responsibility, and from what the University has done in 
the last five years, said Lord Reay, it will not fail to bear 
that responsibility. If brought within the University the 
new college of technology would be manuged by a college 
committee much as University College will be managed. 
Such college committee would be subject to the general 
direction on matters of university policy of the Senate, but 
in all other matters it would be practically self-governing. 
It would be possible to start the new college at once within 
the University, and while starting it with a committee 
under the Senate there would be time to consider what 
modifications in the general constitution of the University 
would be made necessary. 


In the absence of Mr. Chamberlain, the Chancellor, 
Alderman C. G. Beale, the Vice-Chancellor, presided at the 
sixth annual meeting of the Birmingham University Court 
of Governors on February 21. From the financial state- 
ment it was seen that the income for the year had been 
nearly 43,000/.; two new chairs had been inaugurated 
during the last twelve months, one for electrical engineer- 
ing and the other for civil engineering. The engineering 
department as a whole had moved into its new quarters 
at Bournbrook; although they were expecting the early 
completion of this section, they were also looking forward 
to the beginning of another by reason of the generous 
donation of 50,0001. in November of last year; the exact 
form of the extension was not yet fully decided, but plans 
for the erection of new chemical and physical depart- 
ments were being prepared. Remarking upon the diffi- 
culty of determining how far a certain sum of money 
would go in providing such accommodation, Alderman 
Beale observed that whatever was done should be done 
on a sufficiently large scale to be permanent; they had 
sufficient experience to show that the large scale would 
be the best in the long run. The erection of the Harding 
Memorial Library, the outcome of the generous gift of 
10,0001, from the family of the late Mr. Charles Harding, 
was contemplated. The University had broken new 
ground, as stated in the principal’s report, by the appoint- 
ment of Mr. W. E. Collinge as special lecturer in economic 
biology. 


Lorp Hatssury delivered an address at the annual prize 
distribution of the City and Guilds of London Institute on 
February 16. He said that the old apprenticeship system 
was a good rough-and-ready way of teaching young people 
what they wished to practise later in life. What has been 
attempted more recently, however, is to teach, not only 
how to qo things, but the principles underlying their action. 
As the result of the developments of modern life, the whole 
world has become the market [or competition. In 
Germany, France, Switzerland, and other Continental 
nations it has long been recognised that the old ways in 
trade and commerce will not do, and the people there have 
been preparing themselves by technical education, and in 
other respects, not only to hold their own, but to forge 
ahead in the industrial race. It is all very well for us to 
assume an indifferent air, and say that we have been 
getting on very well. Unfortunately, the facts seem to tell 
a different story. For the maintenance of our commerce 
we must use the means that other countries have used with 
such successful results. As a judge, Lord Halsbury was 
often struck with the large number of patent cases that 
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eame before him in which the patents had been taken out 
in Germany and brought over here to be developed and 
worked at a profit. Why was this? While Germany has 
founded numerous places for chemical experiment and re- 
search, nothing of the kind is provided here, except at 
such eolleges and schools as those belonging to the City 
and Guilds of London Institute. It is a matter of national 
concern that whatever is possible should be done to give 
a stimulus to the scientific and industrial activity of the 
country. 


SOCIETIES AND ACADEMIES. 


Lonpbon. 
Society of Chemical Industry (London  Seetion), 
February 5.—Mr. R. J. Friswell in the chair.— 
Carburetted water gas in the Bunsen burner: M. 


Chikashigé. Carburetied watcr gas is now prepared in 
the Kyoto University by injecting heavy petroleum oil with 
steam into a water-gus generator filled with ignited coke. 
The gas produced is passed throngh a superheater loosely 
packed with fire-bricks, and then through a serubber, after 
which treatment it enters the gas holders. The mean 
composition of the gas differs little from that of coal gas, 
and the products of combustion closely resemble those of 
coal gas. The carburetted gas has no effect on the 
ordinary laboratory vessels, and the products of combustion, 
unlike those of plain water gas, are not more injurious 
in insufficiently ventilated laboratories than those of coal 
gas.—The loss of nitre in the chamber process, part 11. : 
J. K. H. Ingtis. The loss of nitre, which usually amounts 
to about 3 per cent. of the sulphur burnt, can best be 
traced by complete analyses of the flue gases. The 
analysis cannot be carried out by means of aqueous 
absorbents owing to the formation of complicated bodies by 
the interaction of nitrous acid and sulphur dioxide. But 
the analysis may be conveniently made by the fractional 
distillation of the gases, first at the temperature of liquid 
air and subsequently at higher temperatures. The results 
showed that only about 4 per cent. of the lost nitre was 
lost as nitrous oxide and 43 per cent. as nitrogen peroxide. 
In the first experiments the temperature of liquid air was 
insufficient to effect the separation of nitric oxide from the 
flue gases owing to the vapour pressure of nitric oxide. 
Some further experiments were therefore made at a lower 
temperature obtained by making liquid air boil under 
diminished pressure. The amount of nitrogen oxides found 
was no greater than in the earlier experiments, and this 
might therefore mean that nitric oxide is not present in 
the flue gases.—The removal of nitrous acid from concen- 
trated nitric and sulphuric acid: O. Silberrad and B. J. 
Smart. The experiments were made to determine to what 
extent the reaction between nitrous acid and amines or 
amides oecurs in concentrated acids. Nitrie acid containing 
a small percentage of nitrous acid was taken either alone 
or in admixture with sulphuric acid. The addition of 
hydrazine oceasions an explosion, and with this exception 
substances such as urea, lead peroxide, oxamide, methyl- 
amine nitrate, and amido guanidine are very inert towards 
nitrous acid in presence of concentrated nitric acid, although 
they react readily in dilute solution. The observation of 
Franchimont that urea nitrate decomposes with evolution 
of carbon dioxide and nitrous oxide was confirmed. 
Zoological Society, February 6,—Mr. G A. Boulenger, 
F.R.S., vice-president, in the chair.—Mounted eubs of the 
timber-wolf (Canis occidentalis), obtained in the province 
of Keewatin, Canada: F. Gillett,—Restored models of 
the skulls and mandibles of Mocritherium and Paleo- 
mastodon: Dr. C. W. Andrews. The models were pre- 
pared by Mr. F. O. Barlow from the original specimens 
collected from the Upper and Middle Eocene beds of the 
Faydam, Egypt, and now preserved in the British Museum 
and the Geological Museum, Cairo.—Lantern-slides of 
sections of skin from the palmar and plantar surfaces of 
twenty-four species of mammals, and the plantar surfaces 
of seven species of birds: Dr. W. Kidd. The functions 
of the papillary ridges and the papillary layer of the 
corium in connection with the sense of touch were alluded 
to.—Histology and physiology of the placenta in the 
Ungulata: Dr. J. W. Jenkinson. 
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of the histological strueture of the placenta in the sheep 
and cow has shown (1) that in the formation of the 
accessory cotyledons of the cow the epithelium lining the 
cotyledonary crypts arises by simple modification of the 
uterine epithelium; (2) that in the fully formed principal 
cotyledons of both cow and sheep there is complete con- 
tinuity of the intra- with the extra-cotyledonary uterine 
epithelium; (3) that the greenish-brown pigment so 
abundantly present in the trophoblast-cells is a derivative 
of the hamoglobin of the maternal corpuscles which those 
cells have ingested. The pigment—which contains no iron 
—is of two kinds, one of which has a definite absorption 
speetrum resembling closely that of oxyhwmoglobin. In 
acid solution the speetrum approaches that of acid hamato- 
porphyrin.—.\ living specimen of a dwarf species of cavy, 
probably the salt-marsh eavy (Dolichotis salinicola): Sir 
Edmund Leder, Bart. Owing to Burmeister (the original 
describer of the animal) being under the erroneous im- 
pression that he had founded the species on young speci- 
mens and the faet that two distinet species occurred in 
the same district, some considerable confusion had been 
caused as to the status of the different forms of Dolichotis. 
The author pointed out that the common Patagonian cavy 
(D. patagonicus) differed from the dwarf D. salinicola and 
the larger D. magellanicus centricola (the two species 
found together) in having a broad dark band above the 
white rump-pateh.—A description of Trichorhiza, a new 
hydroid genus: E. S. Russell.—Deseription of the new 
genus Melissomorpha, formed for the reception of a horse- 
fly of the Pangoninw division of the family Tabanide, 
diseovered by Colonel C. T. Bingham in Sikkim: 
Gertrude Ricardo. The insect closely mimicked the 
Indian bee Apis dorsatu, L., having the flattened wide 
tibiz characteristic of the hive-bee, the general resemblance 
between the bee and the fly being very striking.—Mammals 
eollected at Kuruman and Molopo in Bechuanaland by 
Messrs. R. B. Woosnam and R. E. Dent: H. Schwann. 
The specimens, numbering about 120, and belonging to 
20 species, were of great interest as being topotypes of 
several species described by Sir Andrew Smith in his ex- 
pedition to Kuruman and the interior of South Afriea.— 
Description of a new species of ratel (Mellivora) from 
Central Afriea, also notice of the oceurrenee of a new 
subspecies of chevrotain (Doreatherium) in that district: 
R. Lydekker. he author proposed to divide the genus 
into three geographieal races, viz. the typieal form from 
the Gambia, Bates’s chevrotain from the Cameroons, and 
the present—Cotton’s chevrotain—from the [turi Forest.— 
The articulation of the vertebrate jaw: 11. G. F. Spurrell. 
The object of this paper is to direct attention to the 
existence of two types of mouth in vertebrates. In one 
type the articulation is in the plane in which the teeth 
meet; in the other type it is not in the plane in which 
the teeth meet, but in mammals above, in reptiles below 
that level. This alteration in level is attained in mammals 
by an ascending ramus of the jaw, in reptiles by a long 
quadrate bone. 


Entomological Society, February 7.—Mr. I’. Merrifield, 
president, in the echair.—Exhibitions.—Specimen of Lath- 
vobium laevipenne, Ileer, a beetle new to the British list, 
taken in a sandpit near Oxted, Surrey, in August, 1905: 
W. E. Sharp.—Specimens of South African butterflies 
belonging to the Nymphalinz, Aerceine, Danainz, and 
Papilionine: Dr. F. A. Dixey. Attention was directed 
to the significance of the fact that scents of an agreeable 
nature (as in Pierine generally, Mycalesis safitsa, &c.) 
were as a rule confined to the male sex, while those of a 
disagreeable or disgusting character (as in Acreinze and 
many Papilios) were often common to both sexes.—Four 
species of Acriea taken in South Africa during the visit 
of the British Association: Dr. G. B. Longstaff. The 
species were (1) A. anemosa, Hew., from the Vietoria 
Falls, and Moehadi, in Bechuanaland; (2) 4. alboradiata, 
Auriy., previously known to Mr. Roland Trimen by two 
females only, and considered by him as a variety of 
ancmosa ; (3) -1. atolmis, Westw., to which Westwood gave 
the names of atolmis and acontias, although there seems 
no doubt they are one species; (4) A. atergatis, Westw., 
the two types of which are in the [lope collection at 


A reeent examination | Oxford.—1Two Diptera, which had been observed follow- 
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ing the bee, Andrena labialis, Nirb., by Mr. A. H. Hamm, 
identined by Mr. G. H. Verrall as a species of Chortophila : 
Prof. E. B. Poulton. Prof. Poulton stated that new and 
interesting light had been thrown on the observation by 
Colonel Yerbury, who pointed out that both flies were 
males. At first sight it seemed astonishing that the bees 
should be pursued by the males of ingniline flies, but he 
suggested that the males in this way find their way to the 
burrows, where they meet the females, which have also 
reached them in the same manner, or where, more prob- 
ably, they lie in wait for the freshly emerging females.— 
Collection of Rhopalocera made in Spain during July and 
Angust, 1905: W. G. Sheldon. There were also shown 
for comparison typical European specimens; an aberration 
of +l. aglaia, with the black blotches on the superiors 
enlarged and banded, and with dark suffused ground colour 
on all wings; and an interesting series of L. corydon and 
var. hispana, with forms approaching var. polonus, [rom 
Aragon, and intermediates between all these forms, and 
also British, French, and Swiss typical specimens for com- 
parison.—Papers—(1) Some rest attitudes of butterflies ; 
(2) some bionomic points in certain South African Lamelli- 
corns: Dr. G. B. Longstaff.—Some new or hitherto un- 
figured species of South African butterflies: Roland 
Trimen.—Some observations on the reproduction of 
Hemiptera-Cryptocera by Claydon Hewett: Commander 
J. J. Walker. 


Chemical Society, February 15.—Prof. R. Meldola, 
F.R.S., president, in the chair.—Cuprous formate: A. 
Angel. This salt was prepared by dissolving cuprous oxide 
in an aqueous ammoniacal solution of ammonium formate 
under petroleum, diluting with alcohol, acidifying with 
formic acid, and washing the deposited crystals with ethyl 
formate. Water immediately hydrolyses it to cuprous 
oxide and formic acid, and dilute sulphuric acid at once 
produces a precipitate of metallic copper.—The solubility 
ot triphenylmethane in organic liquids, with which it forms 
crystalline compounds: H. Hartley and N. G. Thomas. 
The results of these experiments confirm the existence of 
a metastable region in which supersaturated solutions can- 
not erystallise spontaneously.—The spontaneous crystallisa- 
tion of supersaturated solutions: H. Hartley. lt was 
shown how the difference between metastable and labile 
solutions might be explained from the kinetic standpoint 
as a result of the increased solubility of the small crystals 
which must be first formed in a spontaneous crystallisation. 
—Preparation and properties of some new _ tropeines: 
H. A. D. Jowett and A. C. O. Hann. The tropeines of 
methylparaconic, terebic, glycollic, protocatechuic, and 
phthalidecarboxylic acids were prepared. The results of 
physiological experiments with these confirm Ladenburg’s 
view that for mydriatic action to exist in a tropeine the 
acyl group should contain a benzene nucleus and an 
aliphatic hydroxyl in the side-chain containing the carboxyl 
group.—Studies in asymmetric synthesis, iv., the appli- 
cation of Grignard’s reaction for asymmetric syntheses : 
A. McKenzie. The author has studied the action of 
magnesium propyl iodide, magnesium isobutyl! iodide, and 
magnesium a-naphthyl bromide respectively on i-menthyl 
benzoylformate, and effected in each case an asymmetric 
synthesis of a substituted L-glycollic acid. —o-Cyanobenzene- 
sulphonic acid and its derivatives: A. J. Walker and 
E, Smith. The authors described a modification of 
Jesurun’s method for the preparation of o-cyanobenzene- 
sulphonic chloride, and referred to various substances 
obtained from this by reduction and hydrolysis.—The con- 
densation of dimethyldihydroresorcinol and of chloroketo- 
dimethyltetrahydrobenzene with primary amines, part ii., 
diamines, m- and p-phenylenediamines: P. Haas.—A 
modification of the volumetric estimation of free acid in 
the presence of iron salts: C. Chester Ahlum. The iron 
is precipitated by means of sodium dihydrogen phosphate, 
and the filtrate titrated with standard sodium hydroxide. 
In the reaction of the ferric salt with the phosphate, a 
definite quantity of acid, directly proportional to the 
amount of “‘ferric’’ iron present, is liberated, and is 
corrected for by estimating the “‘ ferric ’’ iron present 
before titrating. The method is applicablé to natural 
waters containing iron salts and free acid.—The theory of 
alkaline development, with notes on the affinities of certain 
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reducing agents. 5. E. Sheppard.—Resolution of 2 :3- 
dihydro-3-methylindene-2-carboxylic acid into its optically 
active isomerides: A. Neville. The acid forms with 
l-menthylamine a well defined crystalline salt, which on 
crystallisation from ethyl acetate gives, after a few crystal- 
lisations, the pure salts of the d-acid and I-base. 


Paris. 

Academy of Sciences, February 19.—M. H. Poincaré in 
the chair.—The simultaneous determination of two points 
by means of graphical construction on the large scale: 
M. Hatt.—The boiling and distillation of nickel, iron, 
manganese, molybdenum, tungsten, and uranium: Henri 
Moissan (see p. 424).—The [function of organic matter in 
nitrification: A. Mintz and E. Laine. ‘The experiments 
of Winogradsky and Omeliansky have given rise to the 
idea that the presence of humic material is not only un- 
necessary, but even harmful to the process of nitrificaiion. 
The present researches deal specially with the réle of 
humus in the nitrifying process, and it was found that 
organic material in this form does not hinder the process, 
and may be favourable. Abundance of humus is not an 
indispensable condition for nitrification, but its presence is 
favourable to the multiplication of the organisms, and the 
nitrification ultimately becomes more rapid.—The reproduc- 
tion of architectural monuments from their photographs, 
practised especially in Germany: M. Laussedat.— 
Synthesis of tertiary alcohols derived [rom paramethyl- 
cyclohexane: Paul Sabatier and A. Mailhe. Methyl- 
cyclohexanone (1:4) is readily obtained from paracresol 
by reduction in presence of reduced nickel. It reacts 
energetically with organomagnesium halogen compounds, 
and the product of the reaction treated with water gives 
tertiary alcohol. The alcohols arising from the action of 
the methyl, ethyl, propyl, isopropyl, isobutyl, isoamyl, and 
octyl magnesium iodides {or bromides) are described in 
detail, and also the substituted ethylenes arising from their 
dehydration, “The reaction with pheny!l-magnesium bromide 
and benzyl-magnesium chloride is also given. The optical 
constants were determined, and found to correspond very 
closely with the molecular refractive powers calculated 
from the coefficients of Conrady and Briihl, thus furnish- 
ing a further proof that the hexamethylene ring introduces 
no abnormality into the refractive constant.—The dangers 
of the ingestion of dead tubercle bacilli into tuberculous 
and healthy animals: A. Calmette and M. Breton. In 
the experiments described the tuberculous bacilli were 
sterilised by heating to 100° C. Tuberculous guinea-pigs 
had their death hastened by the repeated injection or inges- 
tion of sterilised tubercle bacilli, the general effect being 
similar to that produced by repeated injection of tuberculin. 
Yn healthy animals the results are injurious, sometimes pro- 
ducing disorders resembling those produced by tuberculin. 
One practical conclusion to be drawn from this work is 
that milk from tuberculous cows, even after sterilisation 
by heat, is not a safe food, especially if the person taking 
such milk is already tuberculous.—The photographic study 
of the duration of discharge in a Crookes’ tube: André 
Broca and M. Turchini. The photographs of the spark 
were taken from a rotating mirror, the velocity being 
adjusted so that a time of o-oo1 second corresponded to 
63 mm. on the plate. The photographs showed a sudden 
commencement of the discharge lasting 0-00025 second, 
followed by a weakening terminating asymptotically at the 
end of about 0-0008 second. With a soft tuhe the same 
form of discharge was observed, but the time throughout 
was greater. The authors regard this method as giving 
an upper limit for the time of discharge.—A method for 
measuring the total quantity of X-rays emitted in a given 
time: M. Gaiffe.—The radio-activity of springs of potable 
water: F. Diénert and E. Bouquet. Measurements are 
given of the radio-activity of the water from the Group de 
Erigny, Riviére, and Breuil springs.—The con- 
densation of the acetylenic nitriles with phenols. A general 
method of synthesis of §-substituted acrylic 8-oxyphenol 
nitriles: Ch. Moureu and I. Lazemnec. Jt has been 
found that the condensation between alcohols and nitriles 
of the type R—C=C—CN also takes place when phenols 
are substituted for the alcohols. Details are given of seven 
compounds formed in this way.—Researches in the pyrane 
series: E, E. Blaise and H. Gault.—The presence of 
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formaldehyde in caramelised substances: A,  Trillat. 
Quantities of formaldehyde varying from traces up to 
6-27 per cent. have been found in caramel; the higher the 
temperature at which the caramel is formed, the higher the 
percentage of formaldehyde. ‘This fact may account for 
the observed variation in fermentation of slightly burnt 
sugar.—The bryological vegetation of the Antarctic regions : 
Jules Cardot. An account of forty-six mosses collected 
in various Antarctic expeditions.—The sporulated yeasts of 
Gloosporium : P. Viala and [’. Paeottet.—The influence 
of grafting on the quality of the grape and wine, and 
its use in the systematic improvement of sexual hybrids : 
M. Curte: and .\. Jurie. The evolution of colonies of 
Diplosoma spongiformye and the “ displanchtomy e otmthye 
uscidiozoids ; Antoine Pizon.—The male and the sucker of 
Nicothoa stact: .\. Quider.—The peat deposits of the 
sea shores of Briltany, to the north of Morlaix, Finistére : 
L. Cayeux.—.\ whirlwind of very small dimensions: M. 
Lutzet. 


CaLcuttTa. 

Asiatic Society of Bengal, January 10.—Types of fever 
in Calcutta: Major L. Rogers.—Description of two new 
species of cyprinoid fishes from the Helmand basin : 
C. Tate Regan. Vive species of fish were taken in the 
stream of the Helmand basin by the members of the recent 
Seistan Arbitration Commission. Of these, two, Scaphiodon 
macma@hont and Nemachibus rhadinacus, are described as 
new.—The origin of mankind (according to the Lamaic 
mythology): Rai Sarat Chandra Das Bahadur, In the 
beginning of the Kalpa, when living beings had sprung up 
in the regions of the Rirab (Sumerw) mountain, situated 
ahove the residence of the four Dika Pala (guardians of 
the world called Maharaja Kayilzo), two Devaputra (angels) 
came down to this earth from Heaven, being miraculously 
transformed into human shape. One of them was Nima 
Rabnang, and the other was Dawa Dimeh. These were 
followed by other angels, whose term of residence in 
Heaven had expired at the exhaustion of the merit they 
had acquired before. Thus humanity evolving from 
heavenly origin in course of time multiplied on earth.— 
Persian folk songs: Major D. C. Phillott. 


DIARY OF SOCIETIES. 


THURSDAY, Marct 1. 

Rovac Society, at 4.30.—An [-xperimental Inquiry into the Factors which 
determine the Growth and Activity of the Mammary Glands: Miss J. E 
Lane-Claypon and Prof. EK. H. Starling, F.R.S.—The Specificity of 
the Opsonic Substances in the Blood Serum: Dr. W. Bulloch and 


G. T. Western.—The Internal Anatomy of S-omoxys: Lieut. F. 
‘Tulloch, R.A. M.C. 
CHEMICAL Society, at 8.30.—Studies cf Dynamic Isomerism. Part IV. 


Stereoisomeric Halogen Derivatives of Camphor: ‘I. M. Lowry. 

Se ee at 5—Tte Physiology of Platts: F. Darwin, 
F.R.S. 

LiInNEAN Society, at 8.—On a New Type of Stem from the Coal- 
measures: Dr. D. H. Scott, F.R.S.—-Notes on Some Species of Nereis 
in the District of the Thames Estuary: Dr. H. C. Sorby, F.R.S. 

Civit anp MecHANIcAL ENGINFERS’ Society, at 8.—Coast 
Protected hy Chain Uable Groynes: R. G. Allanson- Winn. 

Gero Locists' Associarion, at §.— Note on an Ostracodal I imestone from 
Durlston Bay, Dorset : F. Chapman.—()_Remarks on the Upper Chalk of 
Surrey : (2) The Devonian Limestones of Lummaton Hill, near ‘Torquay : 
A. J. Jukes: Browne 


Lines 


FRIPAY, Marcu 2. 

Rovat Institution, at 9.—Hippocrates and the Newly Discovered 

Health Temple at Cos: Dr. R. Caton. 
SATURDAY, MARCH 3 

RovaL InsTiruTion, at 3.— The Corpuscular fheory of Matter: Prof. 
J. J. Vhomson, F.R.S. 

MONDAY, Maxcu 5. 

Society op CHEMICAL tNuuUSTRY, at 8.—The Ignition of Nitro-com- 
pound Explosives in Small Aim Cartridges : W. D Borland. 

Victoria Institute, at 4.30.—On the Bearing of Recent Oriental 
Discovery on Old Testament History; Rev. A. C Robinson. 

TUESDAY. Marcu o. 

Rovat INsTitTuTION, at s.—Food and Nuuition: Prof. W. Stisling. 

SocieTY of ARTS, at 8.—Imperial Questions in the West Indies: Sir 
Nevile Lubbock, K.C.M.G. 

ZoooGical SociFTY, at ~.30. 

Institution op Civit LNGiINEEKS, al 8.—Continucd Discussion: A Plea 
for Betier Country Roads: G. R. Jehb.—Country Roads for Modern 
Trafic: J. EK Blackwall —Profable Paper: The Widnes and Runcorn 
Transporter-Bridge: J. J. Webster. 

WEDNESDAY, Marcu 7. 
ARTs, at 8.—Art in Painting and Photography: J. C. 


SociETV OP 
Dollman. 

EnTomoLocic at Suctety, at 8.—The late Prof. Packard’s Paper on the 
Origin of Markings of Organisms: H. Fltringham. 

GrotocicaL SociETY, at §,—On the Occurence of Limestone of the 
Lower Carboniferous Series in the Cannock Chase Portion of the South 


no. 1896, VoL. 73] 


Staffordshire Coalfield: Cockin.—Liassic Dentaliide: L, 
Richardson. 

Society or Pusiic ANALYSTS, at 8. 

THURSDAY, Marcu 3. 

Rovac Society, at 4.30.—/'rchable Papers: The Microscopic Changes 
in the Nervons System in a Case of Chrome Dounrine or ‘‘ Mal de Coit,” 
and Comparison of the Same with Those found in Sleeping Sickness: Dr, 
F. W. Mott, F.R.S.—On the Relationship between Hamolysis and 
Phagocytosis of Red Blood Cells: Dr. R. D. Keith. 

Rovat InstirutTion, at 5.--The Physiology of Plants: F. Darwin 
For. Sec. R.S. 

Institution of ELectricaAL ENGINEERS, at 8.—A New Single-Phase 
Commutator Motor: V. A. Fynn. 

MATHEMATICAL Sociziy, at 5.30.—On Function Sum Theorems con- 


nected with the Series Sr" 121 Prof. L. J. Rogers—On Sommerfild's 


G. M. 


1 
Dit aeson Problem and on Reflection hy a Parabolic Mirror : Prof. H. 
amb. 
FRIDAY, Marcua. 

Rovat InsTiTuTion, at 9.—Some Dietetic Problems: Dr.gR. Hutchison. 

PHYSICAL SOCIETY, al 8. 

Mavacotocicat Society, at 8.—Descriptions of twenty-seven Marine 
Gastropoda,tand one Scaphopod, fromthe Persian Gulfand Gulf of Oman: 
J.C. Melvill.—Note on Cafudzs Zissvs, Smith: J. C. Melviil.—Mollusca 
from a Rainwash, 150 ft. O.D. at Harlton: Rev. R. Ashington Bullen-— 
Report on a Small Collection of Land and Freshwater Shells from 
Uganda, with Descriptions of two New Species of Limicolaria and one of 
Martensia: H. B. Preston.—On New Species of Polyplacophora from 
South Australia: W. T. Bednall and E. H. V. Matthews. 

InsTITUTION OF Civil. ENGINEERS, at 8.—The Design of a Two-hinged 
Spandrel-Braced Steel Arch: R. Freeman. 

SATURDAY, MARCH 10. 

Rovar Institution, at 3.—The Corpuscular Theory of Matter: Prof. 

J. J. Thomson, F.R.S. 


CONTENTS. PAGE 

Mathematical Astronomy. By R.A.S...... . 409 
Ultramicroscopic Studies of the Colloids. By Dr. 

Noe wiht? 56 oo oO ee oo 410 


Science in Archeology + oe a es eee 


Il 
Our Book Shelf :— ‘ 
Nicholson: ‘*Smoke Abatement: a Manual for the 
Use of Manufacturers, Inspectors, Medical Otficers 
of Health, Engineers, and Others” . ... . . + 4II 
Rathgen and Auden: ‘The Preservation of Anti- 
quities, a Ilandbook for Curators” . <  eeegee 
Goebel and Balfour: ‘* Organography of Plants.”— 
NOS OR 6 CE LE 
Bernard: ‘‘ Catalogue of the Madreporariin Corals 
in the British Museum (Natural ITistory)” . 2. . 412 
“* Microscopes and Accessories: How to Make and 
Use Them.”—Prof, R. T. Hewlett mes 4t2 
Letters to the Editor:— 
Ccoperation between Scientific Libraries. —Dr. F. A. 
Bather 3g: ck ke 
The Blondlot #-Rays.—A, A. Campbell Swinton 413 
A 300-Year Climatic and Solar Cycle.—Thos. W. 
Kings ile ae : waa 
The Origin of Bronze.—Dr. John W. Evans 414 
Result of War affected by Soldier’s Stature. — Major- 
General W. E. Warrand ae ays . 414 
Two Books on Birds. (/é/ustrated.) By O. V. Aplin 414 
Studies of Clouds, (///ustrated.) By Prot. H. Hilde- 

brand Hildebrandsson . on eG + 46 
Transpacific Longitudes. By Dr. Otto Kloz 417 
The Kangra Earthquake of April 4, 1905. (/f7th 

Waps) ean. a noe . eo SHS 
Henry James Chaney... 419 
Notes. (//lustrated.) ..... 419 
Our Astronomical Column ;— 

Astrenomical Occurrenccs in March . ae 425 
Comet 1906a@ (Brooks). +° Gi eae 425 
Coniet 1905¢ (Giacobini) . ei rem. SS 
Life of Pietro Tacchini « 4 a bee - . eg 
Sun spot Spectra ere Fe 425 
‘“The HeavensiateGlance <2) ein eure 
The Landslide in the Rhymney Valley. By Prof. 

W. Galloway . . Pe tos + 4 ot ke ee? ome 
The Law Relating to Underground Waters . 426 
Physical Researchin America. By J. A.H... . 427 
Fireball of January 27, 1906. By W.F Denning 427 
Method of producing Waves of Frequen.y inter- 

mediate betwezsn Heat Waves and Hertzian 

Waves. Prof. Reginald A, Fessenden. (///ustrated.) 428 
University and Educational Intelligence 2 28 
Societies and Academies . . sete 439 
Diary of Societies 432 


oe 


ee edt 


aes) 


THURSDAY, MARCH 8, 106. 


A REVISED DOCTRINE OF VALENCY. 


Neuere Anschanungen auf dem Gebiete der anor- 
ganischen Chemie. By Prof. A. Werner. Pp. xii+ 
189. (Brunswick: F. Vieweg and Sohn, 1903.) 
Price 5 marks. 

re 1893 Prof. Werner published his first important 

paper on the constitution of inorganic compounds, 

and expounded a new theory for the classification of 
the large and complex group of substances known as 
metal-ammonia compounds. Of these compounds a 
few are common enough, such as the deep blue sub- 
stance formed by the addition of ammonia to solutions 
of copper salts, but the greater number do not come 
within the range of ordinary analytical chemistry; 
they are for the most part of no industrial importance, 
and consequently they are scarcely heeded except by 
a very limited number of chemical workers. The 
class of cobaltamines which has vexed many a gener- 
ation of chemical students does not measure the limits 
of complexity to which these compounds extend, and 
certainly, without the guiding light of some good 
theory as to their structure, the metal-ammonia group 
constitutes one of the most bewildering tracts of 
inorganic chemistry. 

It is therefore a real service that Prof. Werner 
renders in publishing in this volume (No. 8 of a series 
of monographs on natural and mathematical science, 
collectively called ‘‘ Die Wissenschaft’) a full ex- 
position of his theory and an apergu of the compounds 
to which it specially applies. We must not give the 
impression, however, that Werner’s theory applies 
only to metal-ammonia compounds. It is a general 
theory ranging over chemistry as a whole, and is 
applied to so simple a substance as sulphuric acid. 
To describe it in a few words is almost impossible. 
Perhaps the most central thing is the substitution 
of the idea of association (Anlagerung) for the strict 
and definite linkage implied in the ordinary valency 
theory. This idea has, in a vague way, long prevailed 
in chemistry in the distinction drawn between atomic 
and molecular compounds. In CuSO, we are accus- 
tomed to represent definite atomic linkages according 
to the definite valencies of the component atoms. How 
are we to represent the attachment of 5H,O to CuSO, 
in the hydrated salt? The idea that valency is not a 
sharply fixed quantity, and that it is not necessarily 
exhausted when a stable compound is formed, is 
familiar to us in the hypothesis of residual affinity. 

Prof. Werner would have us revise our somewhat 
diagrammatic and artificial ideas of valency. We are 
to think of an atom as a small material sphere, from 
the centre of which the attractive force of affinity is 
exerted uniformly in every direction. Segregation of 
the affinity into units of valency is not to be supposed ; 
valency is merely to mean the observed proportional 
numbers in which atoms associate with one another. 
It is not dependent on one atom alone, but on the 
nature of all the atoms that form the molecule. The 
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proportion of the affinity which is spent between two 
atoms is confined to the restricted circular surface of 
contact |theoretically one would say a point], the 
Bindefliche, and depends in a high degree on the 
nature of the atoms. Thus, the author adds, we 
obtain a rational picture to represent the varying 
valency of an atom, whilst from the dependence of the 
distribution of the surfaces of contact on the relative 
magnitudes of the atoms we reach, without further 
hypothesis, a space configuration of the molecule. 

As the simplest possible illustration of the advan- 
tage claimed for these views we may cite the 
formation of sulphuric acid by the union of SO, and 
H,O. In each of these molecules it is usually con- 
sidered that the valencies of the atoms are satisfied. 
That being so, the readiness of the two molecules to 
unite must be attributed to some selective action. 
This is found in the tendency for the group (OH) to 
be formed, and hence we write SO,+ H,O=O,S(OH),. 
According to Prof. Werner, on the other hand, we 
must suppose that neither the sulphur in SO, nor the 
oxygen in H,O has spent its affinity, and that 
accordingly the combination of the two molecules is 
to be represented as follows: O,S+OH,=O,S.OH,,. 
At the same time he admits that the compound may 
pass into the configuration O,S(OH),. It might seem, 
then, that there is not much gained. But he claims 
that the great merit of this view lies in its conformity 
with that which must be taken of analogous com- 
binations where a secondary arrangement does not 
take place. Such a case is to be found in the union 
of halides to form what are, though commonly called 
double salts, compounds strictly of the same order 
as oxysalts. Thus we have KCl+AuCl,=KAuCl, 
analogous to K,O0+S0,=K,SO,.  KAuCl, is as 
much a potassium salt as K,SO,, and, though it may 
not be impossible to give an ordinary valency formula 
to some of these compounds, their formation cannot 
be explained by anything corresponding to the sup- 
posed primary cause (the formation of KO groups) 
in the union of K,O and SO,. The attempt to bring 
double halides as a whole within the ordinary valency 
doctrine has not been successful, 

But, as stated above, Prof. Werner’s theory has 
arisen in connection with the metal-eammonia com- 
pounds, and we will conclude this notice with a slight 
indication of its application there. In the metal- 
ammonia compounds we have an electropositive atom, 
a number of (NH,) groups, and electronegative atoms 
or groups. It is supposed that the positive atom has 
the power of associating itself with or coordinating a 
certain number of atoms or groups which must be 
supposed to be in contact with this central atom and 
to constitute a sort of first layer. The whole group 
also forms the positive ion. Beyond and outside this 
we have negative atoms or groups which give the 
negative ions. 

Luteo-cobalt chloride has the composition 

CoCl1,6NH,,. 
Cobalt is here shown with the valency of a triad, and 
as a matter of fact the whole of the halogen may be 
precipitated by silver nitrate. Purpureo-cobalt chloride 
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is CoCl,.5NH,, but only two-thirds of its chlorine 
can be precipitated. In  praseo-cobalt chloride, 
CoCL,.4NH,, only one-third of the chlorine reacts as 
an ion, whilst the compound CoCl,.3NH, is not 
ionised at all. 

Now, according to Prof. Werner, the coordination 
number of cobalt in all these compounds is six, that 
is to say, the cobalt atom is in all cases associated 
with six groups or atoms. Outside this are the 
negative ions. The valency of the positive ion 
diminishes as the electronegative element in it is 
increased. Thus we have the following series of 
compounds :— 

KECONSLPCIE S [KCN Sl Cup Ei, s (Casal CL ICils 
and [Co(NH,),Cl,]°. 

It will be seen that here again the essence of the 
theory lies in the idea of coordination or association 
as distinct from ordinary valency with its separate 
linkages. The same ideas may be extended to water 
of crystallisation in hydrated salts. 

This slight sketch will, it is feared, give but a poor 
idea of the ingenuity and comprehensiveness of Prof. 
Werner's theory, but it is all that the limits of space 
allow. The book before us may be strongly com- 
mended to all who are interested in the development 
of chemical theory, and though, no doubt, the new 
doctrine cannot by any means be called unexception- 
able, there is much in Prof. Werner’s book that is 
interesting and stimulating quite apart from the 
clear exposition of the particular views it is intended 
to disseminate. A. SMITHELLS. 


THE DANISH FISHERY INVESTIGATIONS. 
Meddelelser fra Kommissionen fra Havundersogelsen. 
Serie Hydrografi, Bd. i., Nos. 7-8; Serie Fiskeri, 
Bd. 1., Nos. 4-8; Serie Plankton, Bd. i., No. Be 
(ebenhavn, I WKommission Hos C. .\. Reitzel, 

1905.) 

HE reports issued by the Danish section of the 
International Fisheries Investigation Organis- 
ation deal to a greater extent with purely biological 
matters than do the publications of the corresponding 
British committee. Thus of the present instalment of 
reports two relate to hydrographical researches, one 
to plankton studies, while five deal with the life- 
histories of species of fishes of economic importance. 
The hydrographic reports consist of an investigation 
by Mr. J. P. Jacobsen on the solubility of oxygen in 
sea-water, with a description of the methods and 
apparatus employed. Mr. J. N. Nielsen also con- 
tributes an account of several hydrographic cruises 
made by the Ther in the summer of 1904 on the 
north coast of Iceland, and a discussion of the results 


obtained. The sea-water on the north coast of Tce- 
land is derived from warm Atlantic water in the 
Denmark Strait the Irminger current—and from 


much colder, but lighter, water of Arctic origin, which 
comes from the East Greenlandic polar current. The 
climate of the North Icelandic coast is dependent to 
some extent on the relative distribution of these two 
contributing currents. The Irminger current flows 
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north along the west coast of Iceland, and then, as a 
result of the earth's rotation, along the north coast. 
This latter cause, and also the interference of the 
East Greenlandic polar stream, produce a_ further 
rotation of the current, so that it may even round 
the north-east coast of Iceland and flow south. Along 
its whole course the Irminger current yields up heat 
to the atmosphere, cooling by eonvection as it does 
so, so that even the lower layers give up their heat. 
Land-water, produced by the melting of ice and snow 
masses, cools down the coastal waters, and, being of 
lower salinity, causes a surface current seawards 
during the summer and an undercurrent landwards. 
In winter the lower temperature of the land cools the 
sea-water, which then sinking in consequence of its 
greater density, flows seawards as an undercurrent, 
while it is replaced by a surface current moving 
towards the land. 

The distribution of the comparatively warm Ir- 
minger eurrent is affected by the presence of drift 
ice; in those years when drift ice is abundant on the 
Icelandie coasts, the cold (though less dense) Arctic 
water spreads over the surface, and blocks to a vari- 
able extent the eastward passage of the Atlantic water. 
But it also prevents the conduction of heat from the 
latter to the atmosphere, and as a result, during these 
hard ice years, the mean temperature of the air of 
the first six months of the year is much lower than 
in those years when drift ice is absent or less abundant 
during the months in question. Jn this connection 
the suggestion that telegraphic cable communication 
with Iceland, and a coast telegraph line, should be 
established is of considerable interest, for the advent 
of the ice can usually be foretold by observations of 
the temperature of the sea. 

Not only does the temperature of North Iceland 
during the winter depend on the distribution of the 
eastern branch of the Irminger current, but the 
fisheries vary in an analogous manner. This appears 
to be the case with the great herring fishery, and cod 
appear also to travel to the west, north, and east of 
Iceland with the current, not appearing in abundance 
until the temperature of the water reaches a certain 
value. The pelagic larvae of the latter fish are also 
distributed by the current, as well as by the offshore 
and inshore movements of the water due to the cause 
mentioned. 

A short note by Mr. C. G. J. Petersen on the 
occurrence of Leptocephali is of exceptional interest. 
It is well known that finds of this stage of the 
common eel have been very rare in northern waters. 
Dr. Petersen tells us that it occurred to him to look 
for these larve in warm and deep Atlantic water, 
using special fishing apparatus. Accordingly in May, 
1904, Dr. J. Schmidt found a typical Leptocephalus at 
a station south-west of the Fzerée Isles, in water more 


| than rooo metres in depth, and in a postscript it is also 


added that great quantities of Leptocephalus brevi- 
rostris have been found by Schmidt ‘‘in the depths of 
the Atlantic,’ presumably near the same place. Dr. 
Petersen concludes that it is here, not in the Baltic 
or North Seas, that the eels of Northern Europe breed, 
passing in their migrations either the North Sea or 


Makcu 8, 1906] 


NALORE 35 


495 


the English Channel; and he discusses the value of 
this discovery from the point of view of the Swedish, 
Danish, and German eel-fisheries. We await with 
considerable interest the further account of these 
remarkable investigations. 

The other reports are also of considerable interest. 
Mr. .. C. Johansen writes on the life-history of the 
young post-larval eel. Mr. A. 5. Jensen contributes a 
paper on the occurrence of the otoliths of Gadoid fishes 
in the bottom deposits of the polar seas between the 
Fzerées, Jan Mayen, and Scotland. Samples of mud 
obtained from the sea-bottom in these regions fre- 
quently contained otoliths derived from various Gadus 
species. Nevertheless, the trawling operations of the 
Michael Sars showed that the cod does not live 
at the bottom of these seas. The occurrence of Gadus 
otoliths is therefore to be explained by the horizontal 
migration of these fishes from the shore grounds near 
the surface of the sea. Some observations made by 
Mr. T. Scott on the occurrence of whiting otoliths in 
the stomach of the porpoise show also that these 
structures may be distributed over wide areas of sea- 
bottom, since whiting are eaten in large numbers by 
the porpoise and the otoliths may be evacuated in an 
undecomposed condition. This is presumably the case 
also with other of the smaller gadoid fishes. 

The remaining papers include a study of the post- 
larval stages of Gadus, spp., and of Brosmius brosme 
by Mr. J. Schmidt, both notable additions to the 
literature of the subject, and a description of several 
new Peridinians by Mr. O. Paulsen. 


Jas. JOHNSTONE. 


GEE ET OLUTIONVOR BIOLOGY. 
Geschichte der biologischen Theorien, seit dem Ende 
des siebzehnten Jahrhunderts. Teili. By Dr. Em. 
Radl. Pp. vii+320. (Leipzig: W. Engelmann, 
1905.) Price 7s. net. 
LTHOUGH biology is now permeated by the 
evolution idea, and has continually before it the 
ideal of giving a genetic description of the present 
phase of the animate world, there is some reason to 
fear, as Dr. Rad! indicates, a growing apathy towards 
the study of the evolution of the science itself. 
Whether it be that many workers share Nietzshe’s 
view that the study of history paralyses the intelli- 
gence, or that they feel it their primary business to 
make history, not to read it, or that they regard 
historical inquiries as the philosopher's task, not 
theirs, it seems certain that too little attention—in our 
investigations, theories, and teaching alike—is paid 
to the historical evolution of the science. .\ notorious 
example may be found in the biological work of 
Herbert Spencer, who, though he had almost acci- 
dentally found inspiration from a slight acquaintance 
with the work of von Baer, deliberately set his face 
against looking for more. He preferred to think for 


himself. But all cannot be excused as we excuse 
Spencer, and even his work suffered from his 
peculiarly detached independence of outlook. Whether 


we will or no, the past lives in the present, and he 
who thinks himself most emancipated from all scien- 
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tific tradition may be a signal instance of the re- 
habilitation or recrudescence of doctrines which 
characterised his unknown intellectual ancestors. It 
is not as if scientific discoveries were successive special 
creations which had their day and ceased to be, giving 
place to others unaffiliated to them. On the contrary, 
as Dr. Radl’s book, and any other piece of careful 
historical work, shows, biology is an_ evolution. 
Generalisations grow and vary, there is an amphi- 
mixis of ideas, there is an adaptation to the social 
environment, there is a struggle for existence and a 
survival of the fittest. 

Without much discussion of the factors which 
brought about the scientific renaissance, Dr. Rad} 
begins by showing how the influence of .\ristotle per- 
sisted in men like Caesalpinus, Harvey, Glisson, and 
Redi. The second chapter shows how the mechanical 
modes of interpretation, vindicated by the physicists, 
began to insinuate themselves into biology, through 
Descartes, Borelli, Fr. Hoffmann, and Dr, Willis. 
The advent of the microscope is then discussed, and 
an interesting account is given of the work and in- 
fluence of Malpighi and Swammerdam. A reaction 
from Cartesian mechanism found expression through 
the genius of Leibnitz, and vitalism its first thorough- 
going exponent in Stahl. 

The fifth chapter deals with the first half of the 
eighteenth century, with the successors of Malpighi 
and Swammerdam, and with the early preform- 
ationists, such as Bonnet, Haller and Buffon. Then 
follows an account of Linné’s systematic work. 
Wolff is the central figure of the next chapter, which 
deals with the foundation of the epigenetic theory. 
Gradually the conception of individual development 
expanded into that of racial evolution, but even more 
in the minds of philosophic thinkers than of natural- 
The ninth chapter gives us the history of the 
rise and progress of morphology, illustrated especially 
with reference to Cuvier and Etienne Geoffroy St. 
Hilaire, Jussieu and P. De Candolle. \fter a brief 
chapter on Bichat as representative of vitalism at the 
end of the eighteenth century, the author passes to a 
more detailed study of the German ‘ Naturphilo- 
sophie,’’ as illustrated by Herder, Kant, Fichte, and 
Schelling among philosophers, by Kielmeyer, Goethe, 
Oken, Blumenbach, and Treviranus among biologists. 
The present volume merely begins the story of the 
evolution of evolution theory, the two last chapters 
being devoted to Erasmus Darwin and Lamarck. 

Having indicated the scope of this valuable historical 
treatise, We Must now express our high appreciation 
of the author’s workmanship. He shows a first-hand 
acquaintance with the works with which he deals, and 
yet he has not allowed himself to be overwhelmed by 
his scholarship. He has a keen selective instinet and 
a rare terseness, and although he has written in what 
was to him a foreign language, his style is lucid 
and often vivid. One cannot but be impressed in read- 
ing the interesting history with Dr. Radl’s calmness 
and independence of judgment; he is neither depre- 
ciative of men like Oken nor eulogistic of men like 
Lamarck; he states their case with justice, and gives 
chapter and verse for his judgments. In some cases, 


ists. 
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e.g. that of Lamarck, his estimate is by no means 
that which many authoritative writers have expressed, 

As we lay aside the volume some general reflections 
remain convincingly with us—that the history of 
biology is a rational evolution, and at the same time 
inextricably intertwined with social evolution; that 
the same general ideas are re-incarnated century after 
century in more evolved forms; that each generation 
meets the same old difficulties on a higher turn of the 
spiral; that clearly thought-out conceptions which 
seem for a time to be vanquished re-assert themselves 
with renewed vigour, and find their nosition in a more 
complete synthesis. The modern biologist, intent on 
new discoveries, has no use for Aristotle, Descartes, 
and Leibnitz, but their influence may be upon him 
none the less. In speaking of the aqueduct of Sylvius, 
the Malpighian tubules, the Graafian follicle, or the 
Cuvierian organs, we quaintly acknowledge our debt 
to the past, but perhaps we betray our indebtedness 
more when we are least conscious of it, for even the 
most modern system of biology is, like our own body, 
a veritable museum of relics. Ii; se i: 


STOMATA AND PHYLOGENY. 


Der Spaltéffnungsapparat im Lichte der Phylogenie. 
Ein Beitrag sur “ phylogenetischen Pflanzenhist- 
ologie.”” By Dr. Otto Porsch. Pp. xiv+196. 
(Jena: Gustav Fischer, 1905.) Price 8 marks. 


H1S work, as its title announces, is an attempt 

to use the stoma as a mark of relationship, and 

thus to make it serve as a guide to the phylogeny of 
plants. The author is filled with a pleasant enthusiasm 
for his subject, and this he contrives to convey 
to his readers, who, whether or no they are in com- 
plete agreement with his views, will not deny that 
he has produced an interesting and suggestive book. 
Personally, we think he has done more, and that his 
work has decided value. He begins by showing 
(what has to some extent been shown before) that 


definite types of stoma run through certain classes | 


or natural orders. He makes it clear that these types 
remain recognisable even in plants exposed to various 
environments. The gymmnospermous type, for in- 
stance, occurs in plants of such diverse habit as 
Bowenia, Gingko, Dioon, and Gnetum. 

The author allows that the gymnosperm type is 
essentially a stoma adapted to xerophytic conditions. 


This brings us face to face with what is a difficulty | 
in inquiries of this sort—namely, how far persistence | 


of type is due to adaptation. 
in regard to the xerophytic habit, because our know- 
ledge of the conditions which make this habit of value 
is recent, and probably incomplete. It is only com- 
paratively lately that conditions of life in a salt-marsh, 
an English heath, and in the alpine regions of the 
tropics have been recognised as equivalent environ- 
ments in regard to transpiration. The author is, how- 
ever, fully aware of the difficulty in question. 

It is interesting to find the gymnospermous stoma 
occurring in Casuarina, a genus known to possess 


This is especially difficult | 


gymnosperms and angiosperms. In concluding this 
section the author has some remarks on the minuter 
taxonomic value of the stoma, e.g. in Dasylirion, 
where the stomatal characteristics may be used to dis- 
tinguish the species. He also directs attention to the 
Commelinacezz and Eriocaulaceae, and to the genus 
Eucalyptus, in all of which the stoma is characteristic. 
As showing the possible value of the stoma to the 
palzobotanist he quotes the case of a fossil Potamo- 
geton recently shown by its stomatal type to belong to 
the Loranthaceae. Porsch gives an interesting account 
of reduced and rudimentary stomata in the true leaves 
of Ruscus, in parasites, and in submerged plants. 
The latter case is especially interesting because here 
the stomata can hardly be of use for gaseous ex-- 
change. But in the petals of flowers or the bulky 
stems of holoparasites it is clear that they may be 
of importance for respiration. This is a function of 
the stoma which Porsch does not sufficiently discuss; 
thus in referring to the stomata of petals he considers 
transpiration alone. The fact that large petals occur 
devoid of stomata while others (Galtonia) have perfect 
ones shows that the question is in meed of physio- 
logical inquiry. 

In another interesting section the author describes 
the stomata of seedling leaves, which are generally 
of an undifferentiated type, even when the adult 
leaves have highly specialised stomata, e.g. in Hakea, 
Spartium qjunceum, &c. This seems at first sight a 
case of ‘recapitulation,’ but the author is careful to 
supply an alternative view, viz. that in the early 
stages of existence a plant is less subject to drought, 
so that the simple stomata of the seedling may be an 
adaptation to conditions less rigorous than those to 
which the adult is exposed. The author, however, 
accepts, with certain reservations, the recapitulation 
point of view. 

The last section of the book deals with stomata in 
relation to alternate generation. Porsch holds (with 
Wettstein) the sporophyte to be an adaptation to life 
on dry land in contrast to the gametophyte, which 
retains aquatic characters. Taking the Bryophytes as 
the lowest class in which stomata occur, he again 
follows Wettstein in placing the mosses in the lower 
division, the liverworts being a more specialised 
form. It is in harmony with this view that in the 
mosses stomata should occur only in the sporophyte. 
Among the normal two-celled stomata are occasionally 
found others of the four-celled type. This he looks 
on as a ‘‘ reminiscence ’’ of an earlier form, in which 
the intercellular spaces open externally in the simplest 
manner between four epidermic cells. 

In the liverworts, on the other hand, the gameto- 
phyte possesses openings which function as stomata. 
There is only one group in the liverworts which 
exhibits a highly organised sporophyte, and here in 
Anthoceros we find true stomata having a pair of 
guard cells, which are probably of a higher type than 
occurs elsewhere among the Bryophytes. 

Among the Pteridophytes the most interesting fact 
is that the stomata are of a type that may be supposed 


morphological characters which have suggested that | to be the forerunner of the gymnospermous stoma. 
it may be an offshoot from an ancestor common to | The characteristic lignification is not always present 


NO. 1807, VOL. 73) 


Marcu 8, 1906] 


but in some cases, e.g. in Todea, we find lignification 
almost identical with that of certain gymnosperms. 
On the whole the author may be congratulated on 
having attained the end which he had in view, 
namely, by tracing the history of a definite organ 
through the vegetable kingdom, to demonstrate the 
fruitfulness of the phylogenic method. F. D. 


OUR BOOK SHELF, 


Economic Geology of the United States. By Heinrich 


Ries. Pp. xxit+435. (New York: The Macmillan 
Company; London: Macmillan and Co., Ltd., 
igo5.) Price 2.60 dollars net. 

Tus volume embodies the elementary course of 


economic geology at Cornell University, where the 
author is assistant professor. Some knowledge of 
geology and mineralogy on the part of the student 
is presupposed, and the work deals exclusively with 
North American mineral deposits. At the same time 
North America is so preeminently the continent of 
mineral deposits, nearly all types and forms being 
represented within its vast mineral areas, that a 
treatise on American economic geology is nearly the 
same thing as a study of mineral deposits in general. 

The mode of arrangement differs from that of other 
books on the same subject in that predominance is 
given to the non-metallic minerals, the value of the 
production of which exceeded that of the metallic 
minerals in 1903 by thirty million pounds. The 
twenty chapters into which the book is divided deal 
respectively with (1) coal; (2) petroleum, natural gas, 
and other hydrocarbons; (3) building stones; (4) clay; 
(5) lime and calcareous cement; (6) salts; (7) gypsum; 
(8) fertilisers; (9) abrasives; (10) minor non-metallic 
minerals; (11) mineral waters; (12) soils and road 
materials; (13) ore deposits; (14) iron; (15) copper; 
{16) lead and zinc; (17) gold and silver; (18) silver 
lead; (19) aluminium, manganese, and mercury; and 
(20) minor metals. 

In each chapter the treatment is the same. An 
account of the minerals is followed by particulars of 
their distribution in the United States, with sketch 
maps, details of their use, recent statistics of their pro- 
duction in the United States and in the world, and a 
carefully selected bibliography. The twenty-five plates 
reproducing photographic views of mines and the 
ninety-seven diagrams in the text are alike excellent. 
Altogether the work is an admirable one, and we 
strongly commend it to teachers in this country as 
a source of concise, accurate, and recent information 
regarding the mineral deposits of the United States. 


Edited by Dr. A. Engler. 
and xxxv. Parts i.-iii., 
to xxx. (Leipzig: W. Engel- 


Botanische Jahrbiicher. 
Vols. xxxiil., XXXiv., 
with index vols. i. 
mann, 1902-5.) 


THE series of papers produced under the direction of 
Dr. Engler, as the “‘ Beitraége zur Flora von Afrika,” 
continues to engage the attention of workers at the 
botanic museum in Berlin. The papers that give 
merely descriptions of new species are chiefly service- 
able to monographers, but the results become more 
interesting when they are collated for a genus or an 
order, as in the revision of the Ochnacea by Dr. 
Gilg. In a short article that will be found in 
Beiblatt, No. 79, Dr. Engler summarises the general 
progress of the study of African botany in Berlin, and 
indicates where further collections and explorations 
are required. He refers to Dr. Fiilleborn’s collections 
of the lower alge and Bacillariales taken from Lake 
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Nyassa. They have been examined by Dr. Schmidle 
and Dr. Otto Miller, and their descriptions and de- 
ductions are published in these volumes. Other 


systematic compilations include a contribution to the 
flora of Madeira and the Canary Islands by Mr. J. 
Bornmiiller, some notes by Drs. Gilg and Loesener 
on the flora of Kiao-chau, the Chinese territory that 
was occupied by Germany in 1898, and the “* Frag- 
menta Phytographiz Australis occidentalis,’? written 
by Drs. Diels and Pritzel. Among the cryptogamic 
contributions, Mr. G. Hieronymus publishes an 
account of the pteridophytes collected in Ecuador and 
Colombia by Mr. H. C. Lehmann, German Consul, 
and Mr. E. Lemmermann deals with the algal vegeta- 
tion in the Sandwich Islands. Among the ecological 
papers, Mr. J. Holmboe sketches the botany of the 
Norwegian moors. Mention should also be made of 
the notices in the Beibldtter of addresses delivered 
before the Society of Systematic Botanists, of which 
not the least interesting is that by Prof. KK. Fritsch 
discussing the systematic position of the monocoty- 
ledons. 

The index to the first thirty volumes published in 
Ig04 is an important reference boolx to systematic 
botany from 1581; the systematic index, and the 
catalogue under countries, will be found most useful. 


The Practical Photographer. Edited by the Rev. F. 
Lambert. (Library Series.) No. 27, Photographic 
Optics and Lenses, pp. xxiv+64. No. 28, The 
Optical Lantern for Projection and Enlarging, 
pp. xxiv+64. (London: Hodder and Stoughton.) 
Price, each vol., 1s. net. 


THESE two volumes form the December and January 
issues of this useful series of photographic handbooks. 
As usual, each is prefaced by a short essay on the 
pictorial work of some well known photographer 
written by the editor, and in these cases we are made 
acquainted with the photographic work of Mr. 
W. A. I. Hensler and Mr. Charles H. L. Emanuel. 
They are also accompanied by a series of reproduc- 
tions from the best works of these photographers, 
which illustrate, more than words can describe, the 
particular styles of treatment. 

In the volume on photographic optics we have a 
series of notes by numerous authors on various points 
relating to lenses. These are more or less miscel- 
laneous in their nature, but the several items are 
generally clearly described, and may prove serviceable. 
Numerous diagrams and process reproductions are 
included in the text. 

The volume on the optical lantern contains many 
useful wrinkles which will materially aid the beginner 
and prove useful to those who are already acquainted 
with the manipulation of a lantern. Forms of 
lanterns, illuminants, condensers, reflectors, are all 
fully treated, and in addition there is much miscel- 
laneous information on lantern optics, and sundry 
items pertaining to lantern work. Included in these 
pages are process reproductions of several photo- 
graphs, details about which are given under “ Pic- 
torial Notes.” 


The Sanitation of a Country House. By Dr. Harvey 
B. Bashore. Pp. vit103. (New York: John Wiley 
and Sons; London: Chapman and Hall, Ltd., 1905.) 


Tuis little book would form a useful, popular, and 
non-technical guide on sanitary matters to anyone 
about to build a country house, but is necessarily one 
for America, and the practice recommended and de- 
tails given would not always suit this country. The 
illustrations and diagrams, sixteen in number, are 
excellent. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, oy to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Perkin Jubilee and Chemical Industries. 

At the meeting held at the Mansion House on 
February 26, with the Lord Mayor in the chair, many men 
of position and influence in the scientific world met to do 
honour to Dr. W. H. Perkin, and to agree to celebrate 
the jubilee of his discovery of the first coal-tar colour. 
Whilst all felt not only the importance, whether [rom a 
purely scientific or from an industrial point of view, of this 
discovery, and whilst they all applauded Perkin’s researches 
in other branches of science and his modest and retiring 
bearing throughout, the fact could not be lost sight of that 
although England was the country in which the coal-tar 
industry was founded, it had practically, since those days, 
passed out of our hands into those of the Germans. The 
cause of this, | remarked, was not due to any want of 
knowledge or power on the part of Dr. Perkin himself, but 
rather to the absence ol appreciation by capitalists and 
others engaged in industry of the importance of scientific 
method, or, in one word, to English Philistinism, the result 
being that the successful prosecution of a new industry 
the very existence of which depends on high scientific 
attainment was impossible. [In corroboration of this 
opinion, which was also expressed in an excellent article 
in the Times a lew days before the meeting, | ventured to 
direct attention to the fact that, being at that time (fifty 
years ago) engaged in building up a chemical school at 
Owens College, | knew three talented young German 
chemists whose names have since become watchwords in 
Germany (Caro, Martins, and Pauli) who were then 
employed in chemical works in Manchester and the neigh- 
bourhood. These mien were intimately acquainted with 
the colour industry, both in theory and practice, so far as 
it had then advanced, and were perfectly capable, as was 
afterwards proved, of carrying it on successfully. Had 
they been supported by men of financial light and leading 
in Lancashire the industry might have flourished in this 
country. Not, however, finding the necessary support here, 
they returned to Germany, where they became the leading 
members of the great colour works at Ludwigshafen, 
Hochst, and Berlin. 

But the Germans, not content with having secured an 
industry the value of which is reckoned at 50,000]. annually, 
are preparing for future attacks. On the very day of the 
Perkin meeting I received a letter from my friend Dr. 
Hagen, the director of the Physikalische Reichsanstalt in 
Charlottenburg, in which he informs me of the determin- 
ation to found a corresponding <Anstalt for chemistry, and 
in the last number of the Berichte I find a statement made 
by the committee of the German Chemical Society in sup- 
port of this proposal. In this they point out, in the first 
place, that the due development of chemistry, influencing 
as it does so powerfully national life, cannot be ensured 
by individual effort, and that the establishment of a 
Reichsanstalt for chemistry is for this purpose necessary. 
In the second place, they proceed to indicate a large number 
of questions requiring solution which can only be satis- 
factorily answered hy long-continued research. They con- 
clude hy the remark that such an institution must be of a 
national character, inasmuch as the subjects dealt with 
are of national importance, influencing the welfare and 
progress of the country. 

Here we have a true trumpet call. Will England answer 
to it or will she otherwise make up her mind again to 
take a second place? In his admirable letter on ‘* Science 
and the Industries’ in the Times of Saturday, March 3, 
Prof. Silvanus Thompson points out that the electrical 
industry, and that of the manufacture of steel, are likely 
to fall, if they have not already fallen, into the hands of 
Germany and America, and insists, as many of us have 
been doing Tor the last twenty years, on the necessity of 
our commercial and educational leaders becoming aware of 
the absolutely vital nature of the bearing of scientific re- 
search on industrial prosperity. This conclusion is empha- 
sised in a letter printed in the Times of March 6 from Sir 
Joseph Lawrence, in which he urges the plea that English 
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manufacturers are too poor and too closely run by com- 
petition to be able to afford scientific leading! This is 
indeed an appeal ad misericordiam! 

The long and the short of it is that the Germans, and 
the Americans | may add, see this, and are strenuously 
working the principle into practice, whilst we remain 
‘‘ blind leading the blind.’’ When will our eyes be opened? 

Henry E, Roscoe. 


Cooperation between Scientific Libraries. 


Dr. Batuer’s letter in your issue of March 1 is one 
which deserves the hearty support of all scientific workers, 
in the United Kingdom at least. I have long felt that the 
whole of the literature indexed in the International Cata- 
logue ought to be available for reference in some one 
locality, and preferably in London. {n my address as 
president of the Chemical Society in 1894, foreshadowing 
the time when our meeting-room would be too small, 1 
ventured to point out that ‘‘ This is a difficulty that 
threatens to oppress all the Burlington House societies, 
and must become more pressing as the importance of bring- 
ing all societies having cognate alms into juxtaposition is 
realised. Perhaps some day our Iriends and neighbours 
the artists will have found quarters elsewhere more suited 
for the display of their works—for they appear already to 
have Tar outgrown the space at their disposal, and to be 
therefore obliged to impose undesirable limitations on 
exhibitors; when this occurs, it should be possible to find 
accommodation more adequate to the needs of science and 
fit presentment of its Imperial importance *’ (Chem. Soc. 
Trans., 1894, 358). 

Since then, the University of London has vacated the 
portion of Burlington House in which it long had _ its 
quarters, and the Royal Society has let slip a golden 
opportunity of securing these rooms for its own use, and 
at the same time ol affording to other cognate societies— 
including the British Association—the increased accommo- 
dation they so much need. The quad. roofed in would 
make a magnificent reading-room. Sad experience teaches 
me that there is little hope in this country that those who 
are engaged in scientific work will consent to work together 
for some serious common purpose: apparently every little 
show must be run separately; but il they could be per- 
suaded—if the Royal Society would for once have courage 
and lead—much might be done to further a project such 
as Dr. Bather advocates and bring it to a practical issue 
at no distant date. Henry E. ARMSTRONG. 


Tue letter of Dr. Bather on the above subject in NATURE 
of March 1 (p. 413) is of much interest. 

My experience in the preparation of the Royal Society 
Catalogue of Scientific Papers fully confirms the state- 
ments of Dr. Bather and of Dr. Muir, to whose paper he 
refers, as to the inconveniences arising Irom want of 
coordination between different libraries. 

When we were commencing the indexing of the scientific 
papers from 1884 to 1900, it was necessary to ascertain 
the names of new serials that had come into existence 
since 1883, and also to take note of the serials that had 
been omitted from the twelve volumes of the Catalogue 
already published. Members of our staff were sent to some 
of the scientific libraries in London, and a list was thus 
obtained containing more than 1400 serials of various 
degrees of importance. Many of these were, of course, 
unsuitable for our purpose; a large number, however, were 
incomplete, single volumes and sometimes single parts 
only being available. These separate portions had probably 
come to the various libraries as specimens, or Tor the pur- 
pose of obtaining exchanges; and if there had been a 
general agreement between the libraries of London, arrange- 
ments might have been made to maintain such serials 
complete in one or other of the libraries. If a joint hand- 
list, as suggested by Dr. Bather, had been in existence, 
much time expended by us in searching for these serials 
would have been saved. 

A few days ago I heard that the Royal Society of Edin- 
burgh is engaged in considering a scheme of cooperation 
amongst the principal scientific libraries of Edinburgh and 
Glasgow, and that a complete list of scientific serials in 
these libraries is to be compiled. It would be of great 
advantage if a similar scheme could be carried out in 
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London. In the libraries of the learned societies at 
Burlington House alone there are many serials in dupli- 
cate; some of these might profitably be replaced by others 
which are not at present in these libraries. It often 
happens that books and serials are sent to library com- 
mittees on approval, and are rejected because they are 
thought to be more suitable for other libraries; but attempts 
are not always made to ascertain whether these other 
libraries possess them. At the present time, from want of 
space and other causes, the duplication of periodicals at 
Burlington House is avoided as much as possible. 

In the subject index to the scientific literature of the last 
century which the Royal Society is preparing, it is pro- 
posed to indicate, in the introductory list of serials, the 
libraries in which the cataloguing has been done, and also 
to mention other libraries in which the books may be found. 
This will be useful to workers, but it cannot be quite 
complete, for the task would be too great to undertake in 
its entirety. For example, there are more than 600 serials 
which contain mathematical papers, and it would be im- 
possible to name all the libraries where they are found. 

March 3. HeErsert McLeop. 


The Bees of Australia. 

Up to the beginning of 1905, 224 species of wild bees 
had been recorded from Australia, no less than 183 of 
them having been described by F. Smith, of the British 
Museum. I had the opportunity in 1904 to study Smith’s 
types at the British Museum, and since then ! have worked 
up the unnamed Australian material belonging to that 
institution, with the exception of some species of Halictus 
yet to be examined. The following list shows the genera 
found in Australia (including Tasmania), New Zealand, and 
the Austro-Malay Islands (taking the region as defined by 
Wallace), and the number of species in each. 

Family. Genus. New Austro- 


Zealand. Malay 
Islands 


Australia. 


Colletidze Phenacolletes * 


Paracolletes (sens. lat.) 5 
Anthoglossa * 
Cladocerapis * 
a\ndrenopsis * 
Hyleoides * 
Callomelitta * 
n.g. aff. Callomelitta* 
Prosopisteron * 
Euryglossa * 
Prosopis 
Stilpnosoma * 
Sphecodes 
Halictus 
Parasphecodes * 
Nomioides 
Meroglossa * 
Nomia 
Stenotritus * 
Andrena ? 
Gastropsis * 
Scrapter ? 
Ceratina 
Exoneura 
Allodape 
Xylocopa 
Lestis * 
Anthophora 
Saropoda 
Tetralonia 
Crocisa 
Nomada 
Megachile 
Lithurgus 
Thaumatosoma 
Ctenoplectra 
Coelioxys 
Parevaspis 
Anthidium 
Apis (1 introd.) 
Trigona 5 
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The list proceeds from the most primitive bees up to 
the most specialised. The genera marked with an asterisk 
are wholly peculiar to Australia, so far as known; and 
it will be observed that, as with the mammals, there are 
many endemic genera of a primitive type. Lestis is the 
only endemic genus allied to the ordinary long-tongued 
bees, and that consists of two closely allied species, which 
represent an offshoot from Xylocopa, probably not of very 
ancient date. True Xylocopa, it will be noticed, just enters 
Australia (but one species is common in the north), but is 
rich in species in the Austro-Malay Islands, and extends 
into Asia, Europe, Africa, and America. The Xylocopas 
are the large carpenter bees, which nest in wood, and may 
be transported across the water in floating trees. Until 
recently, the genera Thaumatosoma and Exoneura were 
supposed to be peculiar to Australia, but the first has now 
been found in Burma and the second in Syria. They may 
possibly be genera which are verging on extinction, but 
as each differs only in one important particular from its 
nearest ally (these allies being Megachile and Allodape 
respectively), it is not impossible that they arose by parallel 
mutations in the widely distant localities in which they 
occur, quite independently. 

The most interesting of the primitive genera is Phena- 
colletes, based on a new species (P. miimus) discovered by 
Commander J. J. Walker on the Penguin Expedition. The 
Colletid bees are supposed to have been derived from the 
fossorial wasps, and Phenacolletes is so like certain wasps 
that | was not sure whether it was a wasp or a bee until 
I had examined its pubescence with a compound micro- 
scope. Unfortunately, we know nothing of the habits of 
this insect, but Commander Walker kindly informs me 
that it was taken on November 12, 1890, at Turtle Bay, 
north end of Dirk Hartog Island. He finds in his journal 
for that day that ‘‘ an upright growing shrub with ovate 
glabrous leaves and large whitish-rosy _mallow-like 
flowers ’* was the only plant which seemed to be at all 
attractive to insects, so perhaps the Phenacolletes came 
off that. 

1 have supposed that the bees with emarginate tongues 
(Colletids and Prosopids) arose from the wasps indepen- 
dently from those with pointed tongues, this seeming the 
more likely, because the wasps themselves exhibit both 
types. However, there are indications that in Australia 
the first form may have become modified into the second 
within the limits of the bee-group. This is especially 
suggested by the tongue of Callomelitta, and by one of the 
new species placed for the present in Paracolletes. 

The new genus allied to Callomelitta, indicated in the 
table, is for Sphecodes antipodes, Smith. Colonel Bingham 
very kindly made a critical examination of this species at 
my request, and found that it was not a Sphecodes, but 
belonged to a new genus differing from Callomelitta in the 
shape of the thorax, pubescence of hind tibia, &c. It 
will undoubtedly prove an important form from the stand- 
point of the evolutionist. 

The species marked as Andrena? and Scrapter? stand 
in our lists as members of these northern genera, but they 
have not been critically examined recently, and it is 
questionable whether they are rightly classified. The name 
Mellitidia has been applied to the so-called Andrena of 
Australia, and it is probably valid. Nevertheless, there 
are some undoubted cases of well known northern genera 
having endemic Australian species, while they have none, 
so far as known, in the Austro-Malay region. These are 
Nomioides (found from Burma to Europe) and Tetralonia 
(India to Europe, &c.); Saropoda (also European) is really 
in the same category, as the single Austro-Malay species 
is one of the Australian ones, which has reached the Aru 
Islands. The case of the Tetralonia seemed a little 
doubtful, but Colonel Bingham has critically examined 
Smith’s type, and reports that it is a true Tetralonia, but 
is a female, not a male, as Smith had it. Lithurgus is 
also a genus of Europe and Asia, and likewise Africa, 
which has Australian species, though none are known 
from the Austro-Malay islands. In this case, it is prac- 
tically certain that the genus is dispersed more or less 
through the islands, and has been overlooked, for one of 
the Australian species is exceedingly close to one of India. 

Gastropsis, placed by Ashmead in the Andrenide, is 
apparently allied to the European Meliturga, and is in a 
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way intermediate between the two groups (long-tongued 
and short-tongued) of pointed-tongued bees. Cladocerapis 
and Prosopisteron are extraordinary endemic genera, which 
do not lead in the direction of anything known elsewhere. 

It will be observed that the native bee-fauna of New 
Zealand is very poor, and quite lacking in distinction. 
Two of the genera are world-wide, while the third 
(Paracolletes) is found only in New Zealand and Australia, 
the species of the two regions being quite closely allied. 
It would seem that New Zealand received its bees in com- 
paratively recent times from Australia (one of the species 
of Prosopis is even identical with an Australian one), and 
it may be added that all the affinity is with the southern 
part of Australia, especially Tasmania. There is still a 
possibility, of course, that New Zealand may contain some 
ancient endemic genus, which is now rare and has been 
overlooked by collectors. 

The bees of the Austro-Malay islands are not at all 
adequately known, though we have a good idea of the 
general facies of the fauna. Most of the species were dis- 
covered by Wallace; | find that about a dozen were known 
before Wallace went to the islands, about seventy-four 
were added by him, and sixty-six have been discovered 
since. The species of Celebes are best known (41), but 
from Amboina we know only 9g, Lombok 3, Timor 8, 
Ceram 3, Bourn 3, New Caledonia 4, Timor Laut 1, and 
so forth. It is evident that a very rich field lies before 
the collector in this region; but it is curious that so far 
we have not a single endemic genus of bees from the 
Austro-Malay islands, and it appears probable that few or 
none exist. Instead, we have numerous species of widely 
dispersed tropical genera; a varied, but not, apparently, 
very isolated fauna. The contrast with Australia is 
extreme. Of the eighteen genera represented, only six are 
even confined to the eastern hemisphere, these being 
Crocisa,! Allodape, Aspi, Saropoda, Ctenoplectra, and 
Parevaspis. 

To sum up, it is apparent that Australia posesses a very 
old and long isolated bee-fauna, containing types which 
seem to link, in greater or less degree, the bees and 
fossorial wasps, the emarginate-tongued and pointed- 
tongued hees, and the long-tongued and short-tongued bees. 
It is therefore evident that the study of this [auna is likely 
to yield mich of interest in the future; and, it must be 
added, there is little doubt that the number of species 
awaiting discovery far exceeds the number already dis- 
covered. On the other hand, we find in Australia also a 
more modern fauna, containing even a few species quite 
identical with those of the Asiatic mainland, and several 
closely allied thereto. Such are certain species of Nomia, 
Xylocopa, Anthophora, and Trigona. Of such forms, it 
appears that they are either strong fliers (as Anthophora) 
or else they have the habit of nesting in trees (as Trigona), 
and thus it is not difficult to understand how they crossed 
the sea. None of these genera, however, have reached 
New Zealand, which is not only too remote, but also out 
of the path of suitable marine currents. In the case of 
certain | cosmopolitan genera which have numerous 
Australian species, such as Prosopis and Megachile, it is 
to be noted that only a few of the species are specially 
related to those of the Malay Islands and Asia; the others 
constitute part of the peculiarly Australian fauna, although 
they have not become generically altered. 

T. D. A. CockERELt. 

University of Colorado, Boulder, Colorado, U.S.A. 


The Intelligence of Animals. 


Tn his review of Father Wassmann’s book (NATURE, 
February 1, p. 351) Lord Avebury dissents from Father 
Wassmann’s conclusion that the sagacity of ants is 
“instinctive and essentially different [rom intelligence and 
reflection,’’ and repeats the opinion which he has held 
for many vears, that ‘it is difficult altogether to deny 
to them the gift of reason.’? The following incidents, 
which I observed on a footpath in the Donetz Coalfield, in 
Russia, in the summer of 1898, appear to me to show 
that the insects here referred to possess both intelligence 


1 Crocisa has been reported from the neotropical region, but the species 
are probably not correctly referable to that genns. 
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and the gift of reason, and, therefore, to lend a general 
support of Lord Avebury’s views. 

Numerous small black-bectles, about three-eighths of an 
inch in length, were busily engaged in rolling, hither and 
thither, balls of cow-dung, about half an inch in diameter, 
which they had cut away from the edge of a still soft 
mass of that substance that lay near the middle of the 
path. As a rule, two insects were engaged in rolling each 
ball, both walking on their hind legs with their fore- 
feet resting on the upper curve of the ball—the one behind 
pushing and walking forwards, the one in front pulling 
and walking backwards. When the ball commenced to 
roll on any declivity it passed over the body of the one 
in front, which then lost its hold and was left behind. 
But the other always held on tightly to the ball, and was 
carried over and under it, several times in succession, until 
the ball either ceased rolling or the insect was thrown off. 
In the latter case the beetle followed to the bottom of the 
slope on foot, and usually recovered the ball without 
difficulty. 

The principal slope upon which these disasters happened 
constituted one bank of a small dry water-course about six 
inches deep. The length of the bank from top to bottom was 
ten or twelve inches. The dry bed of the water-course 
was slightly inclined. In one instance, in which the beetle 
was thrown off at the fourth or filth revolution of the ball, 
the latter rolled to the bottom of the bank, and then, turn- 
ing at right angles to its former direction, continued to roll 
down the bed of the water-course to a further distance of nine 
or ten inches. The beetle followed to the foot of the bank, 
but did not find the ball where it obviously expected to 
do so. Alter hesitating and moving about in various direc- 
tions to a distance of an inch or two, it ran down the 
bed of the water-course to a distance of three or four 
inches, returned, ran down again to a greater distance, 
returned a second time, then ran down to within two inches 
of the ball, but, failing to find it, gave up the quest and 
climbed up the bank to the level part of the path. All its 
movements, from the time it was forcibly parted from the 
ball, had the appearance of being dictated by intelligence 
and reason. 

Again, a solitary beetle rolling a comparatively new ball 
had reached a distance of nine or ten inches from the heap 
when a second unoccupied beetle coming [rom the opposite 
direction stood up in front of the rolling ball as if with 
the intention of pulling it forward and assisting the first. 
Instead of doing so, however, it brought the ball to a dead 
stop. In vain the first beetle tried to move the ball; the 
second held it fast. The first then got down and peered 
round the side of the ball, apparently with the object of 
ascertaining the nature of the obstacle. While this ex- 
amination was proceeding, the second, with its fore-feet 
still resting on the upper part of the ball, neither pushed 
nor moved in any way. The first then stood up again be- 
hind the ball and pushed it as before, but still the ball did 
not move. For the second time the beetle got down, made 
an examination as before, then, crouching with its back 
well under the lower curve of the ball, heaved with all its 
might—in the same way as a workman does in similar 
circumstances—but the ball remained stationary. The first 
beetle then came out from under the ball, and was pro- 
ceeding round its right-hand side, with some new intention, 
when the two seemed to catch sight of each other. The 
second beetle threw itself on the ground with the quiclk- 
ness of thought, and fled pursued by the other, both 
running at their utmost speed. Fear, and a sense of guilt, 
seemed to spur the flight of the one, resentment and 
anger the pursuit of the other. In a chase which was 
continued for a distance of six inches, the fleeing beetle, 
which had started with an advantage of about an inch 
and a half, increased the distance between its pursuer and 
itself to more than two inches, when the former, seeing 
the futility of further pursuit, stopped, returned to the 
ball, and resumed its occupation of rolling it. 

The reason why the second beetle stopped the ball, re- 
mained absolutely motionless when the other got down 
to reconnoitre, and ran away when it saw it was discovered 
is not apparent. Dare we suppose that it was simply 
amusing itself at the expense of the other? This was the 
impression left on my mind at the time. 

W. Gartroway. 
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Result of War affected by Soldier’s Stature. 


Is your issue of March 1 Major-General Warrand denies 
that the chance of being shot in war depends, ceteris 
paribus, merely upon the square of the soldier’s stature. 

He would therefore introduce another factor, the thick- 
ness of the body, which presents a target varying in size 
according to the direction from which the fire comes. 

This, however, is unnecessary. The stature alone should 
be considered, because, for the sake of simplicity, we 
assume that oblique fire is experienced equally by both 
armies, and we also assume that all soldiers are of similar 
build. The assemblage of human targets in each army is 
therefore proportional in size to the square of the average 
stature. Joun Hitt Twice. 

The Hydro, Ben Rhydding. 


WHAT IS WHISKEY? 

_Use the last three months readers of the daily 
Press have from time to time been the recipients 
of informations concerning the nature of whiskey. 
Their education must have been somewhat hetero- 
geneous in that what whiskey should or should not 
be seemed to change each week, in accordance with 
the witmess whose evidence was being reported; 
perhaps now the so-called whiskey test case is over it 
will be convenient to place before our readers some of 

the most important facts brought to light by it. 
The borough of Islington began its work in the 


matter of potable spirits with brandy, and succeeded | 


in practically enforcing for this article of commerce 
a chemical standard. This standard, as in the case 
of the one which it has, at any rate for the time, 
succeeded in establishing for whiskey, is a minimal 
standard, i.e. brandy must contain at least a certain 
proportion of so-called compound ethers, and whiskey 
must, if the judgment in this case be maintained, 
at least contain a certain proportion of so-called 
impurities, viz. substances other than ethylic alcohol 
and water. Before dismissing from our notice the 
brandy standard, we would emphasise the fact that 
in the case of brandy a minimal amount of one class 
of by-product, the individual members of which almost 
certainly have the same therapeutic effect, is de- 
manded. In the case of whiskey, the Islington magis- 
trate fixed a chemical standard based upon an 
analytical, not chemical or even therapeutical, entity 
containing such different substances as compound 
ethers, higher alcohols, acids, and aldehydes. He 
further strictly enjoined the kind of apparatus 
in which whiskey must be produced, and the materials 
which shall in the two countries producing whiskey 
be solely used in the mash from which the spirit is to 
be distilled. The question of a chemical standard for 
brandy, and the protection which such a standard 
affords to the public, was thoroughly discussed in 
Nature of November 3, 1904. The anomaly of having 
a fixed minimum and no fixed maximum for alcoholic 
impurities in potable spirits is too palpable to need 
amplification, and has been definitely recognised by 
the Belgian authorities, who refuse to allow the sale 
of a potable spirit possessing a coefficient of impurities 
of more than 300. This fact is of special interest at 
the present time, for if the Islington judgment is to 
stand, no potable spirit can be sold as whiskey which, 
inter alia, possesses a coefficient of impurities of less 
than 380. 

To the average reader the judgment containing the 
definition of what for the future must be sold as Irish 
and Scotch whiskey would read, and it consists of 
some five thousand words, as if this question had 
never been considered before; and, indeed, a leading 
article upon this subject which appeared in a medical 
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contemporary last week contained the extraordinary 
statement that ‘“ five years ago there was no sugges- 
tion even that potable spirits might be brought within 
the operation of the Sale of Food and Drugs Act, with 
a view to the detection of foreign or added spirit.” 
It can scarcely be news to the readers of Nature that 
a Select Committee under the chairmanship of Lord 
Playfair was appointed in 1891 to inquire into precisely 
the same question as was laid before the Islington 
magistrate, and had at its disposal practically the 
same material; it examined numerous witnesses, 
chemical, physiological, and commercial, and reported 
in 1893. 

The best way of criticising Mr. Fordham’s judg- 


' ment is to summarise carefully the conclusions of this 


committee. At the onset it is a relief to find that upon 
one point at least they agree, viz. that according to 
both there is no evidence that any potable spirit sold 
in the United Kingdom as whiskey contains con- 
stituents other than ethylic alcohol which are injurious 
to health; in other respects we are afraid the Islington 
magistrate in his judgment is diametrically opposed 
to the report of this committee. Perhaps the shortest 
way of dealing with this report in the present article 
is to quote verbatim the Committee’s view with 
regard to the definition of whiskey. 


““Your committee do not attempt a legal definition of 
whiskey. Whiskey is certainly a spirit consisting of 
alcohol and water, with a small quantity of bye-products 
coming from malt or grain, which give to it a peculiar 
taste and aroma. I[t may be diluted with a certain quantity 
of water without ceasing to be whiskey, and it may be 
diluted with spirits containing little of the bye-products to 
suit the pocket and palate of customers, and it still goes 
by the popular name of whiskey. Your committee are 
unable to restrict the use of the name as long as the spirits 
added are pure and contain no noxious ingredients.’’ 
Then again :—“‘ There are varieties in the purity of patent 
or silent spirits. When they are made for blending it is 
the object of the distiller to retain a percentage of bye- 
products, though to a smaller extent than in  pot-still 
whiskey.’ 


We cannot think that the Islington magistrate was 
not aware of these conclusions, although it is exceed- 
ingly odd that in so lengthy a judgment no mention 
is made of the report of the select committee. How- 
ever, the Islington dicta with regard to whiskey are 
certainly clear. Jrish and Scotch whiskey must be 
produced by the distillation in a pot-still of the wort 
derived from a mash consisting in Ireland of 75 per 
cent. barley malt and 25 per cent. indigenous 
grain, in Scotland of barley malt alone. We are not 
told what kind of pot-still is to be used, although it 
is quite clear to anybody who has studied the subject 
that, with regard to the degree of rectification capable 
of being produced, pot-stills differ inter se as much 
as the patent-still differs from the pot. Whether or 
not the chemical standard of the Islington analyst is 
also to be maintained is not quite clear, but if so it 
appears that at least some of the pure malt pot dis- 
tilleries will have to modify their technique. So far 
as concerns the actual term whiskey itself, it is not 
stated definitely that this term, provided it be not 
prefixed by the epithet Scotch or Irish, should be re- 
fused to blended whiskies, that is, to whiskies consist- 
ing in some part of patent-still or grain spirit, provided 
they consist of ‘‘a very considerable proportion ”’ of 
pot-still whiskey. If these blended whiskies are to 
conform to the chemical standard laid down by the 
Islington analyst, practically all the blended whiskey 
on the market at the present day will have to undergo 
a considerable alteration. It is to be noted that, as 
distinct from the report of the Select Committee, no 
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importance is attached by the Islington magistrate to 
the question of taste or flavour, and no limit is placed 
by him upon the amount of chemical impurities which 
whiskey may contain. .\lthough there is scanty 
reason to believe that the higher alcohols, furfural, 
and compound ethers in the proportion in which they 
exist in pot-still whiskey as ordinarily consumed are 
injurious to health, yet, nevertheless, one cannot view 
with complaisance a legal definition of whiskey which 
allows the quantities of these substances to be un- 
limited. The only safeguard which the public will 
have will be their own taste. They have shown dis- 
tinctly what they like in that nine-tenths of the 
whiskey consumed to-day consists of a blend, with 
more or less pot-still whiskey, of this same patent- 
still whiskey, which is to be whiskey no longer, be- 
cause technologically, if not chemically and dietetic- 
ally, it diverges: too widely from the mediaeval and 
sentimental ‘* usquebaugh.”’ 

Two further points in the judyment of the Isling- 
ton police magistrate will be of interest to techno- 
logists; the first is the absolute condemnation of maize 
as a constituent of the mash from which whiskey is 
to be made. This is especially interesting because to 
those cognisant of the literature of the subject this 
question of maize as a constituent of brewing and 
distilling mashes is by no means a new one. Although 
precedent seems to be no justification at Islington, it 
is a fact that maize was used as a constituent of dis- 
tilling mashes previous to 1881. We choose this date 
advisedly, because in 1881 the use of this same 
opprobrious maize as a constituent of brewing mashes 


was by the Free Mash Tun Act actually legalised. | 


Again, the Select Committee on bonded spirits was 
fully cognisant of the use of maize in distilling mashes, 
and in its report of 1891 had nothing to say against 
this grain. Still further, in 1898 the Beer Materials 
Committee, after a most exhaustive inquiry, refused 
to prohibit the use of maize. Lastly, the American 
Pharmacopeeia, which includes whiskey as an official 
preparation of alcohol, specifically states that it may 
be made from maize. So far as we can gather, the 
objection to maize is that it cannot be, or at any rate 
is not, ripened in this country. 

The last point which we have space to consider is 
the statement that, apart from taste and flavour, 
patent-still whiskey has a different effect upon the 
consumer from pot-still whiskey. It is true that the 
therapeutic evidence at present at our command upon 
this subject is somewhat scanty, but what there is 
points to the conclusion that practically the only active 
constituent in whiskey is ethylic alcohol, and that if 
a given dose of whiskey differs otherwise than in 
taste and flavour from a proportional amount of pure 
ethylic alcohol equally diluted, this difference is due 
entirely to the presence of certain compound cthers. 
Now as a matter of fact, although patent-still 
whiskey contains a smaller coefficient of impurities 
than pure pot-still whiskey, the ethereal moiety of the 
impurities is approximately the same in both. At 
any rate, the amount of compound ethers taken in an 
ordinary dose of patent-still or blended whiskey so 
nearly approximates to that taken in any ordinary 
dose of pot-still whiskey that no therapeutical differ- 
ence is, a priori, to be expected between the two 
beverages as consumed. The direct evidence we have 
upon this subject bears out this a priori reasoning. 

Over and above the details which have been brought 
to light in these whiskey prosecutions, everyone must 
be struck by the curiousness of a legislation which 
allows disputes of this kind to be decided in a police 
court. During the past few years many special com- 
mittees have sat upon subjects relating to the worlx- 
ing of the Sale of Food and Drugs Act, and not a 
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few of them have specifically recommended either the 
institution of a permanent court of reference for 
these imiatters or at any rate that they should be laid 
before some specially organised tribunal. It is 
sincerely to be hoped that before long these recom- 
mendations may be adopted. 


THE ROWE COLLEGE OF SGIENGES 
au HE relation between the University of London 

and the proposed new Royal College of Science 
has been the subject of some discussion since the 
publication of the report of the departmental com- 
mittee on the college, described in our issue of 
February 8 (p. 344). It is devoutly to be hoped, 
however, that the consideration of this matter will 
not divert attention from the essential point of the 
committee’s report, namely, ‘‘that it is desirable 
that the new institution should be established imme- 
diately, and that its organisation should proceed with- 
out delay.”’ Divergent views may be held as to the 
nature of the connection between the University and 
the new College, but there can be no two opinions 
as to the folly of delaying the establishment of the 
institute, as recommended by the committee, while 
questions of control are being decided. 

The subjoined letter from Mr. C. MeDermid, hon. 
secretary to the British Science Guild, appeared in 
vesterday’s Times, and the plea ot urgency contained 
in it is endorsed in a leading article in the same 
issue. 


f am directed by the executive committee of the British 
Science Guild to request you to be good enough to give 
publicity to the following expression of the views of the 
committee on a matter of great national importance. 

The departmental committee on the Royal College of 
Science has shown in its final report that a start can at 
once be made to provide for the most advanced instruction 
and research in several branches of applied science, which 
all are agreed are imperatively necessary in the interests 
of our national industrial progress. 

The danger of delay in giving effect to the recommend- 
ations of the departmental committee is recognised by the 
leaders in science and industry, who are largely repre- 
sented among the members of the British Science Guild. 

The Government have signified their willingness to hand 
over to a new governing body the present buildings of the 
Royal College of Science and Royal School of Mines, the 
new chemical and = physical laboratories, which are 
approaching completion, and some adjacent acres of land 
on which to erect new buildings. In addition to this it is 
understood that the Commissioners of the 1851 Exhibition 
will provide an additional building site, and that the 
council of the City and Guilds of London Institute will 
cooperate in the scheme. 

The Government are prepared to provide a yearly grant 
about equal to the interest at 2} per cent. on one million 
pounds sterling, and there is reason to hope that the 
London County Council will vote an approximately 
equivalent sum. In addition to this there is the munificent 
gift of 1co,ocel. from Messrs. Wernher, Beit, and Co., 
and the sum that it is expected will be provided lor the 
equipment of the new mining and metallurgical laboratories 
as the central object of a national memorial to the late 
Sir Henry Bessemer. 

In view of all these most lavourable conditions the 
executive committee of the Guild earnestly hope that 
neither the question of the ultimate and final relationship 
of the new institution to the London University nor any 
other matter will be allowed to interfere with the 
immediate appointment of at least an organising governing 
body. This body might deal inter alia with the status 
and qualifications of the professional staff required and 
obtain detailed expert advice with regard to the new 
buildings to be erected. 


Probably no more propitious time for founding a 
college of the kind contemplated could be offered 
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than the present. The Perkin jubilee has been the 
means of arousing a certain amount of interest as 
to the cause of lost industries, and the remedies to 
be applied if we are to secure industrial progress in 
the future. Enlightened manufacturers are prepared 
to give substantial support to an institution which 
will aim at bringing scientific knowledge in close 
relation with industries and industrial needs. Not 
to take advantage of the present desire for action 
would be dilatory policy; and if the scheme is held 
up while discussion takes place upon its academic 
aims and relationships, nothing could be more dis- 
appointing to those who are anxious to see the estab- 
lishment of an institute capable of rendering great 
service to the community. 

In the proposed new college no provision is to be 
made for biological subjects; and Prof. Ray 


Lankester has written a letter to Lord Rayleigh, 


president of the Royal Society, pleading for the 
recognition of the fact that the needs and the im- 
portance of these sciences are as great or greater, 
and that they are at present well-nigh destitute of 
any endowment, or of adequate provision at the 
public charge of laboratories and the means of 
research. Prof. Lankester shows that there are 
many branches of applied biology of importance to 
the State, and though he does not propose any formal 
action to the council of the Royal Society he trusts 
“*that means may be devised of obtaining an assurance 
from the Government of not merely continued, but 
increased, provision for the highest work and train- 
ing in the various sciences of the biological group— 
including geology.” 


mer SAMURLPIERPONT LANGEBY, 


ya the zenith of his reputation, and possessed of 
his full capacity for work, America and science 
have to regret the death of Prof. Langley, who for 
nearly twenty years directed and controlled the 
energies of the Smithsonian Institution. The objects 
promoted by such an establishment are so varied, the 
interests that it has to maintain are so numerous, that 
its direction can only be confidently entrusted to one 
who combines the skill of the administrator with the 
training of the man of science. The energy displayed 
by Prof. Langley in the conduct of the Smithsonian 
Institution, and its steadily increasing influence under 
his direction, show that he lovally appreciated 
the intentions of the founder, and that he proved 
himself a worthy successor to Joseph Henry and 
Spencer Baird, names still warmly treasured in the 
memory of the American nation. We may recall, 
though we cannot do justice to, some of the more 
important features that have marked his connection 
with the institution. His supervision of the museum, 
and his earnest endeavour to make it more valuable 
for instructed and uninstructed alike, led to re- 
arrangement, and especially to the foundation of the 
children’s room, a feature which may serve as a 
model for similar institutions. The Bureau of 
American Ethnology is a national undertaking that 
has long been conducted on spacious,lines, but under 
the late director this department has assumed mag- 
nificent proportions, the care of which was an 
enormous responsibility that even the assistance of 
able colleagues could not wholly remove. The publi- 
cations of this bureau show only the thoroughly 
digested scientific conclusions, and represent but a 
fragment of the immense amount of work actually 
accomplished. But, perhaps, in the establishment and 
management of the zoological parlx we see the 
personal influence of the director most conspicuously 
exhibited. It was his dream to establish a park in 
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which the wild animals of his native land might live 
as nearly as possible under conditions natural to them, 
so that they might breed and thrive in captivity as 
in their native haunts. The difficulties in the way 
might well have daunted one Jess enthusiastic. More 
than once the question of abolishing the park has 
been considered, and over and over again he had 
to fight the battle in the teeth of hostile or indifferent 
politicians, who could not be made to appreciate the 
value of the scheme, or to recognise that the preserv- 
ation of the native animals, threatened with extinc- 
tion, was a trust committed to their charge. He 
lived to see this scheme placed on a permanent foot- 
ing, and if on a more modest scale than he could 
have wished, he could feel that his insistence had not 
only preserved the nation's heritage of wild animals, 
but had opened up important regions of biological 
research and of zoological art. 

But, notwithstanding the severe demands the care 
of such an establishment must make, Prof. Langley 
did not allow his activity to be wholly absorbed 
in the interests of the Institution. He never forgot 
that he was a physicist and an astronomer before he 
became an administrator. As a physicist, the problem 
of flight largely engaged his attention, a subject to 
the consideration of which he was led by his studies 
on the internal force of the wind. To what extent 
his experiments advanced the problem of aviation 
it would be premature to pronounce. The form of 
aérodrome which he favoured was capable of making 
flights of a mile, unsupported except by the mech- 
anical effects of steam engines. But these successful 
flights were carried out on models. The application 
of the same principle to larger mathines was, as he 
contended, never fairly tried. The launching apparatus 
was ineffective, and his machine never got into the 
air at all. But if its capacity for sustained flight was 
never tested, some of the mechanical features that he 
tried and adopted will no doubt find their place in 
later constructions. As an astronomer he will be 
remembered for his direction of the Allegheny Observ- 
atory and the important work which he accomplished 
there on the sun and in the department of spectro- 
scopy. His drawings of the solar surface, made 
nearly forty years ago, remain unsurpassed for 
delicacy and truthfulness, while his views on the 
physical constitution of the sun are worthy of the 
closest attention. As an experienced observer of solar 
eclipses he was also well known, and thirty-five years 
ago, when the spectroscopic examination of the sun’s 
surroundings had made but little advance, he rendered 
yeoman service. The invention of the bolometer 
constitutes a distinct claim on our gratitude. This 
sensitive instrament affords the means of measuring 
minute changes in heat arising from the change in the 
electrical resistance of an extremely thin strip of metal. 
By its use Prof. Langley showed that the correc- 
tions for atmospheric absorption, deduced by earlier 
observers with less perfect instruments, are all too 
small, and consequently the generally received value of 
the ‘‘ solar constant ’’ has been considerably increased. 
With the same instrument our knowledge of the infra- 
red spectrum has been greatly increased. The heat- 
ing effects from rays unsuspected in previous investi- 
gations have doubled the known extent of the solar 
spectrum. By the aid of rock-salt lenses and prisms 
Prof, Langley was able to show that bands of atmo- 
spheric absorption were found to alternate with bands 
of solar radiation, a fact of no inconsiderable import- 
ance in terrestrial meteorology. 

As a writer the late director of the Smithsonian 
Institution was well known for his powers of graphic 
description and vivacious style. His ‘‘ New stro- 
nomy,'’ published many years ago, attracted very 
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considerable attention, and did much to popularise the 
science in America. It is needless to say that he was 
a member of many learned societies, American and 
European; it will be sufficient to refer here to the 
fact that he was elected a foreign member of the 
Royal Society in 1895. .\t the age of seventy-two he 
is removed from that position he was so well fitted to 
adorn, and the respectful sympathy of the men of 
science of all nations will be offered to those who 
suffer by his loss. Vie 18s 12s 


NOTES. 


OnE good purpose served by the movement referred to 
last week (p. 419) to commemorate the jubilee of the dis- 
covery of the first artificial coal-tar colour by Dr. Perkin is 
that public attention has been directed to the relations 
between scientific research and industrial progress. The 
complete lack of sympathy between the capitalist in this 
country and the scientific worker, largely due to the in- 
difference shown by statesmen to scientific studies, has 
been persistently deplored in these columns for many years; 
and we are glad that the general public is now being 
enlightened as to the results of neglect of scientific 
research. The coal-tar industries, founded upon an 
essentially British discovery, have been Jost to us, and are 
now represented in Germany by two industrial groups 
which, with a capital of 50,000,c001., can pay dividends 
of from 20 per cent. to 30 per cent. per annum. Prof. 
S. P. Thompson, in a letter to Saturday’s Times, refers 
to this lost industry, and shows that the electrical industry 
and the manufacture of steel must pass to other countries 
unless our manufacturers realise the industrial value of 
higher technical education and _ scientific research. 
‘* Pioneering,’’ he remarks, ‘‘as it is understood in an 
electrical factory in the United States or in Germany, is 
now almost non-existent in England; and the result on the 
electrical industry in the next ten years must be simply 
disastrous. Where are the newer kinds of electric lamps 
being developed? The Nernst lamp, the flame Jamp, the 
vapour lamp, the oxide lamp, the osmium lamp, the tan- 
talum Jamp, all rich in future possibilities, where are they 
being perfected? Not in England. I doubt if there is a 
single British firm that is spending on such development 
a tenth part of the sum that one single American firm 
is spending on this one thing alone. If we cease to 
pioneer we become miecre followers at a distance of those 
who are going forward—ourselves cease to lead in the 
development of the industry.’’ To save our country from 
future disasier, our commercial and educational leaders, 
and our statesmen, must realise the vital nature of scientific 
research to national prosperity, and act upon this convic- 
tion by making adequate provision for it. 


THE town council of Hamburg has voted the sum of 
586,000 marks (29,3001.) for the construction of a new 
observatory at Bergedorf, about ten miles from Hamburg, 
and 309,000 marks (15,4501.) for the instrumental and 
electrical equipment of the observatory. 


Pror. W. Oster, F.R.S., has been elected a member 
of the Atheneum Club under the provisions of the rule 
which empowers the annual election by the committee of 
nine persons “‘ of distinguished eminence in science, litera- 
ture, the arts, or for public services.” 


Tue American Geographical Society has awarded Captain 
R. F. Scott its gold medal in recognition of his services 
as commander of the British Antarctic Expedition. The 
Paris Geographical Society has awarded one of its gold 
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medals to Major C. H. D. Ryder in recognition of his 
work as surveyor and explorer in connection with the recent 
Tibet mission, and his expedition to the sources of the 
Brahmaputra. 


THE Berlin correspondent of the Times states that on 
Monday the German Emperor formally opened the new 
Museum for Marine Science, Berlin University. Among 
those present at the opening ceremony were the Prince of 
Monaco, the Rector of the University, Geheimrath Diel, 
and many distinguished representatives of natural science. 
The institute, which owes its existence to the direct 
initiative of the German Emperor, is intended to promote 
and encourage the interest of the German people in marine 
matters, and to place the subject upon a scientific basis. 


Tur Empress Frederick Institute for the higher scientific 
and practical education of medical men, which owes its 
inception to a project initiated by the late Empress 
Frederick, was opened in Berlin on March 1. The German 
Emperor and Empress, accompanied by many members of 
the Prussian Royal Family, were present. Sir Felix Semon 
attended the ceremony in accordance with the commands of 
King Edward, and in the course of a short address referred 
to the King’s personal interest in the new institution. 


A Royat Commission has been appointed to inquire into 
the canals and inland navigations of the United Kingdom, 
and to report on their present condition, financial position, 
the facilities, improvements, and extensions required to 
complete a system of through communication by water, 
the expediency of canals being made or acquired by public 
bodies, and other matters related to these subjects. 


Sir Epwarp Frv wil] preside at the twenty-third annual 
congress of the Royal Sanitary Institute, which will be 
held at Bristol from July 9 to 14. The presidents of the 
various sections will be :—Section i., sanitary science and 
preventive medicine, Sir William J. Collins, M.P.; 
section ii., engineering and architecture, Mr. Edwin T. 
Hall; section iii., physics, chemistry, and biology, Dr. 
W. N. Shaw, FORsS: 


At the third International Seismological Conference, held 
at Berlin on August 15, 1905, Signor Luigi Palazzo was 
elected vice-president of the permanent board of the Inter- 
national Seismological Association. As Prof. A. Schuster 
was unable to accept the presidency offered him, the 
assembly deputed Signor Palazzo to act as president until 
the new elections take place next summer. Signor Palazzo 
desires it to be known that the Italian Government has 
consented to his acceptance of the office and responsibility, 
and he asks for the support of al] who take an interest 
in the progress of seismology. 


Dr. C. W. Anprews, of the British Museum, left 
England last week to resume the quest for the remains of 
extinct vertebrates from the Tertiary deposits of the Fayum 
and other parts of Egypt. Recent discoveries in Egypt have 
demonstrated the descent of the Eocene zeuglodonts trom 
creodont Carnivora, and it is one of the objects of the 
present expedition to endeavour to discover, in higher beds, 
the missing links ‘between zeuglodonts and true cetaceans. 
It may be added that the present expedition (like the 
earlier ones) of Dr. Andrews has been rendered practicable 
by the generosity of Mr. W. E. de Winton. 


Science reports that, according to a despatch to the daily 
papers from Washington, the Carnegie Institution has pur- 
chased a tract of six acres in the north-west section of 
Washington, near Rock Creek Park, where it will erect 
a permanent home. The site is near the building of the 
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United States Bureau of Standards, and is in a command- 
ing position, overlooking the entire city. The purchase 
price was 7ool. an acre, and a building to cost 20,000l. 
will be erected at once. 


THE great horticultural exhibition, to be held in the 
gardens of the Royal Botanic Society on Wednesday, 
June 13, will be opened by Princess Alexander of Teck. 


Tue Badische <Anilin- und Soda-Fabrik, of Ludwigs- 
hafen, proposes to lay down a hydraulic power plant for 
the preparation of nitric acid from atmospheric nitrogen by 
the Birkeland process. Instead, however, of preparing 
calcium and sodium nitrate for artificial manures, as in 
the Norwegian installations, it is intended, in the first place 
at least, to make potassium nitrate for explosive purposes. 


AccorDING to the Chemiker Zeitung, the proposed new 
offshoot of the General Electrical Company, Berlin (p. 421), 
for the manufacture of mercury lamps in Europe is to be 
known as the ‘‘ Quarzlampengesellschaft.’’ The great 
advantage of the lamps will be the possibility of preparing 
them for all voltages up to 500 volts, and, in addition to 
the fact that no carbons are required, the lamps should be 
usable for 1000 hours without attention ; it is expected that 
the lamps will in many cases replace arc-lamps. 


At the meeting in the Aula of the Berlin University on 
February 21, which was held at the invitation of the pre- 
liminary committee appointed last year to investigate the 
question of the formation of a Chemische Reichsanstalt, 
there were present some 150 of the most eminent repre- 
sentatives of German academic and industrial chemists, as 
well as several representatives of the Prussian Board of 
Education. After a few remarks by the president, Prof. 
Emil Fischer, the report of the preliminary committee was 
presented by Prof. Nernst. The great majority of the 
scientific and industrial societies consulted were decidedly 
in favour of such an institution; sympathetic answers were 
also received from most of the different German States and 
from the Imperial Government offices. Prof. Ostwald, who 
referred to the experiences gained during his recent stay in 
America, spoke of the necessity of the proposed institute 
from a scientific point of view, while Prof. Duisberg spoke 
from the technical side. After further discussion, the meet- 
ing unanimously agreed to the plans submitted by the pre- 
liminary committee, and moved that the Imperial Treasurer 
be approached on the subject. It is proposed that the in- 
stitution be placed either in Berlin or in one of the suburbs ; 
further particulars and details of the proposed scheme will 
be given in a subsequent issue. 


A REUTER message from Rome states that the convention 
for the establishment of an International Institute of Agri- 
culture has been signed by Italy, Russia, Servia, Belgium, 
San Salvador, Portugal, Mexico, Luxemburg, Switzerland, 
Persia, Japan, Ecuador, Bulgaria, Spain, France, Den- 
mark, Greece, Sweden, Holland, Uruguay, Germany, 
Nicaragua, Austria-Hungary, Great Britain, Egypt, the 
United States, and Cuba. Other Powers have notified 
their intention of signing the convention. The creation of 
the f[nternational Institute of Agriculture is therefore 
assured, and it will be able to begin its labours next year. 
King Victor Emmanuel has determined that the palace of 
the institute shall be completely finished by 1907. His 
Majesty has presented the funds necessary for this enter- 
prise, and the work will be started very shortly. 


THE twenty-eighth annual general meeting of the Insti- 
tute of Chemistry of Great Britain and Ireland was held 
on March 1, Mr. David Howard, the retiring president, in 
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the chair. In his address, Mr. Howard referred, among 
other matters, to the great advances in chemistry that had 
been due to the work of private practitioners, giving his 
opinion that any action which tends to interfere with the 
individual practitioners would be fatal to progress. With 
greater facilities for training, and, consequently, a larger 
supply of chemists, it was evident that only the most 
efficient could hope to be successful. In conclusion, Mr. 
Howard referred to the new president, Prof. Percy F. 
Frankland, F.R.S., who had long been associated with 
the institute, and whose father, Sir Edward Frankland, 
was the founder and first president of the institute. 


THE annual meeting of the Liverpool School of Tropical 
Medicine, which was held last weel in the Liverpool Town 
Hall, under the presidency of the Lord Mayor (Alderman J. 


Ball), was attended by a large number of prominent 
citizens, including Sir Alfred Jones (chairman of the 
school), Mr. William Adamson (vice-chairman of the 


school), Prof. Carter, Prof. Ronald Ross, C.B., Dr. Caton, 
Mr. Charles Booth, jun., and Mr. Philip Davey. Princess 
Christian wrote expressing her constant warm personal 
interest in the progress of the school, and sympathetic 
messages were received from other prominent persons. The 
report shows that excellent work is being done by the 
school. The committee acknowledges the continued 
generous support of the public, but further funds are 
needed in view of the great development of research work. 
A sympathetic reference was made to the regretted death 
of Dr. J. E. Dutton, who lost his life while engaged in the 
investigation of trypanosomiasis and tick fever on the 
Congo. 


An agricultural conference was held in Bombay on 
February 5 and following days. In opening the meet- 
ings, Mr. Muir MacKenzie, the president, said that 
important beginnings had been made in the department of 
agricultural research and education. It was the late Mr. 
Ozanne who gave the first effective impetus to the scientific 
development of agriculture in the west of India. He 
established the Kirkee demonstration farm and dairy. This 
dairy has developed into an industry which has spread all 
over India. Referring to the agricultural colleges, the 
president said that by a course of study at the colleges it 
was not expected to make a man into a scientific and 
practical farmer. The colleges give an agricultural bent 
to the student’s mind, and enable him to think correctly 
about agriculture and to bring to bear upon agri- 
cultural problems in India the information thus acquired. 
Referring to the experiments with Egyptian cotton made 
in Sind, he said this year the crop was estimated at 1200 
bales, and next year 4000 bales were expected. They were 
justified, he continued, in entertaining some confidence 
that the establishment of that valuable product in Sind 
would be an accomplished fact, and would prove a sub- 
stantial addition to the agricultural resources of the 
country. 


Naturen for February contains an article by Prof. G, 
Guldberg on the pigmies of the Congo forest. 


WE have received a copy of a paper by Mr. C. O. 
Esterly on the nervous system of copepod crustaceans, 
issued in the Zoological Publications of the University of 
California. 


AmoncG the contents of the February Zoologist reference 
may be made to an article by Mr. G. Renshaw on the 
extinct Mauritius dove, or ‘‘ pigeon hollandais ’’ (Alector- 
aenas nitidissima). Discovered between 1774 and 1781, 
it was still common in 1790, but when it was exterminated 
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cannot be determined. There is a specimen in the Edin- 
burgh Museum of Science and Art, and another at Port 
Louis. ; 


Yo the January number of Spolia Zeylanica Dr. O. 
von Linstow contributes a paper on parasitic worms 
(Helminthes) in the Colombo Museum, while Mr. N. 
Annandale discusses certain lizards and stalked barnacles 
in the same collection. Among the lizards, a curiously 
striped skink, which had been described as Etprepes 
hallianus, is made the type of the new genus Theconyx. 
In reference to the recent discovery by Dr. Willey that the 
Jemurs of the genus Loris are almost peculiar among 
Primates in having four, mamma, Mr. Annandale records 
that the same condition obtains in their allies of the genus 
Nycticebus. 


AccorDiING to the annual report for 1905, the Royal 
Zoological Society of Ireland enjoyed an unusually good 
year, the gate-money having increased by one hundred 
pounds, while the entrance-fees and substriptions reached 
a total which has only once been exceeded, and then only 
by a few shillings. The balance-sheet has also benefited 
to a considerable extent by the sale of superfluous animals. 
Very wisely, the council has spent a considerable portion 
of this increased income in improving the accommodation 
provided for the denizens of the gardens, the most 
important addition being an open-air aviary measuring 
go feet by 50 feet, with a height of 20 feet. Experiments 
have also been made, with most satisfactory results, in 
placing tropical animals in the open air, a number of 
parrots having been introduced into one of the smaller out- 
door aviaries, while a party of Indian rhesus monkeys has 
likewise been kept for some months without any shelter. 
An excellent coloured plate, forming the frontispiece to 
the report, shows these monkeys in the snow, apparently 
in a high state of health and contentment. 


IMPORTANT information with regard to the origin, rise, 
and decline of British whaling, both in the icy north and 
in the southern seas, is furnished by Mr. T. Southwell in 
the February issue of the Zoologist at the conclusion of 
an article on last season’s catch of the Dundee whaling 
fleet. Although Hull and Bristol had for a long time 
previously been in the habit of sending vessels to New- 
foundland and St. Lawrence Bay for seals and walrus, 
Greenland whaling was initiated from London and Hull 
in 1610 or 1611. The Dutch opened the route to Davis 
Strait in 1719, but were not allowed for long to enjoy the 
whaling by themselves. Scotland commenced Greenland 
whaling in 1750 from Leith; Dundee, the only British port 
from which whalers are now dispatched to the north, not 
joining in until rz9o. Sperm-whaling in the South Seas, 
which appears to have been contined to the port of London, 
commenced in 1775 and continued until 1853, when it was 
abandoned to the Americans. During last season more 
whales were seen in Davis Strait than for some years 
past, the total catch being twenty-three. 


We have to acknowledge the receipt of four parts (Nos. 
1434-7) of the Proceedings of the U.S. National Museum, 
in the first of which Mr. E. A. Klages describes a collec- 
tion of moths belonging to a certain group from Venezuela. 
A fossil raccoon from a cave in California, described by 
Mr. J. W. Gidley, forms the subject of the second. We 
regret to see that in describing, in the third, certain 
macaque monkeys from the Malay countries, Mr. G. S. 
Miller seeks to replace the well known and universally 
accepted generic name Macacus by Macaca, on the ground 
that the latter is the earliest form of the name to be 
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found in scientific literature. We stand sorely in need of 
a statute of limitation in regard to altering and replacing 
names. In the fourth Dr. L. Stejneger describes a new 
species of lizard helonging to the group of ‘‘ horned 
toads ’’ from Mexico. Whether, however, this species is 
entitled to be included under the latter title is almost 
doubtful, seeing that it lacks the horns from which the 
others take their name. It is also characterised by a 
peculiar downward expansion of the lower jaw. 


From Dr. F. Ameghino, director of the Buenos Aires 
Museum, we have received copies of two papers from the 
Anales of that institution, one dealing with the remains 
of fossil penguins from the Tertiary deposits of Seymour 
Island, in the Antarctic, and the other with the Tertiary 
edentate mammals of france and Germany. Judging 
from their metatarsal bones, some of which indicate birds 
of very large size, the Seymour Island penguins are re- 
presented by a large number of species, these being referred 
by the author to no less than eight generic types, all of 
which are regarded as distinct. Of wider interest is the 
paper on the Oligocene and Miocene edentates of Europe, 
especially since the author’s familiarity with American 
representatives of the group renders him peculiarly well 
qualified to test the determination of the European fossils. 
It is satisfactory to learn that Dr. Ameghino is fully con- 
vinced that among the latter are included armadillos, 
aard-varks, and pangolins, some of the armadillos coming 
very close to South American forms. This assemblage of 
three groups of edentates in the countries fringing 
northern Africa is suggestive that the latter continent may 
have been the original home of the group, which reached 
South America by direct land-connection. 


THe Bausch and Lomb Optical Co., of Rochester, New 
York, the makers of the Minot microtomes, has recently 
issued a new catalogue of its instruments, in which 
reference is made to certain improvements in the Minot 
automatic rotary microtome. 


Unpber the title ‘‘ Glycogéne et Paraglycogéne chez les 
Végétaux,’’ some notes written by the late Prof. L. Errera 
are published in the Recueil de I’'Iustitut botanique, 
Brussels, vol. i., 1905. The notes refer to microchemical 
experiments on certain low organisms to test for the 
presence of these substances. 


Tue Trinidad Bulletin for January contains articles on 
cocoa diseases observed in Ceylon and the West Indies, 
and on the use of lime in agriculture. Two new instru- 
ments for rubber-tapping are mentioned, the one a re- 
volving pricking instrument, the other an improved 
V-cutting knife. Reference is also made to the small fish, 
species of Girardinus, found in Trinidad and Barbados, that 
feed on the larva of mosquitoes; it is suggested that it 
would be useful to place them in pools in malarial districts. 


Tue first stage in the inquiry as to the possibility of 
establishing a beet-sugar industry in this country consists 
in making cultivation trials in the districts where the 
industry is likely to be located. Under the superintendence 
of Mr. G. Clarke, of the County Technical Laboratories, 
Chelmsford, sugar-beets were grown last year on experi- 
mental plots on five different farms. The reports from the 
growers giving cost and yield per acre are printed, together 
with the chemical analyses, in a pamphlet published by 
the Essex Education Committee. The cost of cultivation, 
manures, and of raising the beets averaged rather more 
than ten guineas per acre; on a large scale probably 
eighteen to twenty tons of roots could be grown for about 
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ten pounds per acre, and it is estimated that the farmer 
would receive from seventeen to twenty shillings per ton of 
trimmed roots delivered at the factory. 


In a paper read before the Royal Geographical Society 
on January 29 Prof. G. F. Scott Elliot gave an account 
of his observations on the various plants that aid in the 
formation of alluvial flats in the valleys of such rivers as 
the Aconcagua, in Chile, and the La Plata. The compo- 
site shrub, Baccharis marginalis, protected from drought 
by gum-containing leaves, was found to be one of the first 
settlers to fix the banks on the Aconcagua, after which 
other plants, including poplars and willows, could secure 
a hold, and gradually a river-side wood might be formed ; 
or in the deeper backwaters plants of the nature of 
Scirpus americanus or Juncus dombeyanus, and in the 
shallows species of Eleocharis, spread out their horizontally 
creeping stems and upright stallss holding the mud and 
catching the drift until, in the marshy condition, grasses 
could grow over and fill up the swamp. 


AN experimental station for the study of sugar-cane 
cultivation and of the diseases of the sugar-cane was 
opened at Samalkot by the Madras Government In 1902. 
Mr. C, A. Barber presents a report of the work for the 
year 1903-4 in Bulletin No. 5: of the Department of Land 
Records and Agriculture, Madras. Two local vurieties, 
Bonta and Yerra, and an introduced cane, Red Mauritius, 
were selected for special experiment; the Bonta was eaten 
out by jackals, the Yerra did not suffer much and gave 
good resulis, but the Red Mauritius produced the greatest 
weight of cane and the largest amount of jaggery. The 
practice of wrapping the canes that is usual in the 
Godavari district will form the subject of experiment; the 
older leaves are twisted and wrapped round bamboos fixed 
in the ground; the object is two-fold, the leaves serving as 
a protection against jackals, and the bamboo supports 
preventing the canes being blown down in cyclonic storms. 


A TORNADO of considerable violence occurred at Meridian, 
in the State of Mississippi, on the evening of March 2, 
involving much loss of life and causing great destruction of 
property. The tornado is said to have travelled at the rate 
of seventy-seven miles an hour, and to have passed away 
in two minutes. It apparently travelled from south-west 
to north-east, and in its progress it is reported to have 
ploughed a path 600 feet wide and one mile long. 


A SEVERE hurricane occurred in the South Pacific on 
February 7 and 8, and was attended by very serious loss 
of life and property. According to the report received in 
this country from San Francisco, received there through 
the steamship Mariposa, damage to the value of 200,000!. 
was wrought in Tahiti, and it is believed that similar 
damage was caused in the Tuamotu Islands. The loss of 
life is rumoured as numbering several thousands. Papiete, 
situate on the north side of Tahiti, is said to have been 
inundated, and it would appear that the hurricane was 
accompanied by a series of high waves. The storm is re- 
ported to have struck the islands with a wind velocity of 
120 miles an hour at midnight on February 7, and to have 
continued until four o’clock on the following afternoon. 
In this part of the world storms usually travel from the 
north-westward. According to the Admiralty sailing direc- 
tions for the Pacific Islands, the hot months, December to 
March, are those in which storms may be expected, and 
clearly they are of fairly common occurrence in the Society 
islands and in the Tuamotu Archipelago, but as a rule the 
hurricanes do not appear to be so severe as those of the 
Atlantic and Indian Oceans or of the China Seas. At 
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present the information to hand with respect to the recent 
storm is very meagre, and further details will be anxiously 
looked for. 

Japan has gained her supremacy in the East by a careful 
and minute study of the methods of the West. [t is now 
the turn of the West to look towards the East for enlighten- 
ment, and we do not look in vain. Weather is an 
important item in commercial prosperity, and the study 
of it is therefore of the highest importance to every nation. 
If a country is subject to devastating cyclones, it is of the 
utmost necessity that inquiry should be set on foot to try 
to solve the causes of their frequency, and forecast, if 
possible, their advent, in order to mitigate so far as 
possible the damaging results which will eventually ensue. 
One old British possession, a valuable asset to the British 
Empire, is occasionally visited by these destructive air 
movements, and instead of concentrating a meteorological 
attack by erecting a first-class station, the British Govern- 
ment reduces the already microscopic annual grant of 100l. 
to sol. In Japan science is respected, and respected prob- 
ably because that country knows that scientific method is at 
the buse of progress. In meteorological matters Japan 
does not mean to be left behind, and as the first duty of 
a German colonist seems to be to set up a barometer and 
thermometer and read them, so Japan follows suit hy 
organising a meteorological service in Korea and Man- 
churia. An article upon this service, and the first-class 
observatory at Chemulpo, appeared in the U.S. Monthly 
Weather Review for September, 1905, and has already been 
noticed in these columns (February 15, p. 374)- 

A coxspicvous and valuable feature of recent numbers of 
the Proceedings of the Tokyo Physico-mathematical Society 
is the number of short papers containing simple applications 
of deductive reasoning to physical phenomena. Thus we 
have an extension of Gibbs’s phase rule to systems in which 
the potential differences between the phases enter into the 
equations, by Shizuwo Sano (ii., 25); a theory of the rain- 
bow due to a circular source of light, by Kk. Aichi and 
T. Tanakadate (ii., 27); a discussion of the whistle pro- 
duced by the vibration of a liquid drop, by T. Terada 
(ii., 26); and an explanation of the existence of secondary 
vibrations in seismic waves, by H. Nagaoka (ii., 28), 
based on the supposition that the acceleration due to the 
elastic force of the rock contains terms proportional to 
powers of the displacement higher than the first. 

“ 4 Prostem in Analytic Geometry with a Moral” is 
the somewhat attractive title of a paper by Prof. Maxime 
Bocher in the Annals of Mathematics, vii, 1. The 
problem, which is quite elementary, consists in the deter- 
mination of all the families of conics which cut a given 
conic, say x?—y*=1, at right angles. Taking the inter- 
secting conic as given by the general equation of the 
second degree, the method of solution is to find the locus 
of the points the polars of which with respect to the two 
conics are at right angles, and to make this locus pass 
through the intersection of the two conics. At this stage 
the author advises the reader to complete the solution 
himself before reading further; if he does so, there is con- 
siderable probability that he will fail to obtain all the 
four solutions. The reason of this is that there is one 
family of orthogonal conics such that the polars of any 
point with respect to one of these conics and the original 
conic are at right angles, so that the coeflicients in the 
equation of this locus vanish identically. The interesting 
point is that these conditions determine, not a single 
curye, but a family of curves with the same degree of 
generality as the families determined by the other con- 
ditions. 
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A NUMBER of papers on aérial navigation have appeared 
omparatively recently. Of Captain Ferber’s work on 
stability of aéroplanes mention has been already made 
(p. 350), and it may be sufficient to add that in this par- 
ticular connection, contrary to the old adage, ‘‘ an ounce 
of theory is worth a pound of practice.’? But the same 
writer has since sent us a reprint of papers in the Revue 
d'Artillerie for August last, now published by Berger- 
Levrault, of Paris, under the title ‘‘ Pas 4 Pas, Saut 4 
Saut, Vol a Vol,”’ which, to emulate the author’s style, con- 
stitutes a comprehensive vol au vent of experimental 
gliding up to date, illustrated by many figures. Turning 
a little further back to the Revue scientifique (5, iii., 
24, 25), we find an interesting discussion by M. Bazin of 
the source of energy in sailing flight of birds. The theory 
is essentially identical with that brought into prominence 
by Langley’s work, in which variations in wind-velocity 
account for the phenomenon; but the author has also 
shown how models can be constructed in which this ex- 
planation is illustrated by the motion of a marble rolling 
on a movable kind of switchback. More recently, in the 
Revue générale des Sciences (xvi., 21), M. M. Léger 
details his attempts at obtaining the necessary lifting 
force in a machine of the “ plus lourd”’ type by a com- 
bination of ‘‘ helicopters ’’ (vertical screws) and aéro- 
planes; his experiments have been carried out with the 
assistance of the Prince of Monaco. A little further back 
in the same series Lieut.-Colonel G. Espitallier discusses the 
materials and construction of balloons. Prof. S. P. Langley’s 
work is described in a pamphlet, reprinted from the Smith- 
sonian report by the Washington Government. A paper has 
also reached us from Madrid detailing the formation of 
a Royal Aéreo-Club of Spain. The current numbers of 
the Aéronaxtical Journal contain too much matter to be 
summarised here. Attention should, however, be directed 
to the flying model competition organised by the Aéro- 
nautical Society for July of this year. 


A copy of the twenty-sixth volume of the Proceedings of 
the Dorset Natural History and Antiquarian Field Club 
has been received. The volume has been edited by Mr. 
W. Miles Barnes. lt contains the presidential address of 
Mr. Nelson M. Richardson, and, in addition to other con- 
tributions, papers by the Rev. O. Pickard-Cambridge, 
F.R.S., on new and rare British Arachnida; the Rev. E. F. 
Linton, on Dorset plants; Mr. H. Stillwell, on the returns 
of rainfalt in Dorset; the Rev. H. S. Solly, on the land- 
slip at Lyme Regis; Mr. W. B. Barrett, on the flora of 
the Chesil Bank and the Fleet; and the president, on first 
appearances in 1904 of birds, insects, and first flowering 
plants in Dorset. 


OUR ASTRONOMICAL COLUMN, 
DiscovERY OF A NEW CoMEt, 1906b.—A telegram from 
the Kiel Centralstelle announces the discovery of a new 
comet by Herr Kopff at the Ko6nigstuhl Observatory on 
March 3. : 
At 14h. 52-8m. (NGnigstuhl M.T.) on the day of discovery 
the position of the comet was 
R.A.=15h. 35m. §6s., dec.=+1° yo’, 
and the following values were determined for the daily 
movement :—in R.A, —7' (—28s.), in dec. +4', : 
_A\ second telegram from Kiel announces that Dr. Valen- 
tiner, observing at the Nénigstuhl Observatory, Heidel- 
berg, on March 4, recorded the position of this object as 
R.A. = 11h. 35m. 35-8s., dec. +1° go’ 37” 
at roh. 13-4m. (dénigstuhl M.T.). 
Thus it will be seen that the comet is in the southern 
part of the constellation Leo, and was about half-way 
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between vy Leonis and 8 Virginis when discovered. It is 
travelling very slowly in a \W.N.A\V. direction, and is on 
the meridian about midnight. No intimation of its magni- 
tude has, as yet, been received. 

THe Rinc Nepsuta 1x Lyra.—In 1902 Dr. Newkirk 
showed, in his inaugural dissertation for the doctor’s degree 
at Munich, that the central star in the annular nebula in 
I.yra had a proper motion, and, from the value he obtained 
for this movement, he deduced the parallax of the nebula, 
finding it to be o”-10. 

As this was the first nebula for which any proper motion 
and parallax had been deduced, the verification of Dr. 
Newkirk’s results became a matter of great importance, and 
therefore Prof. E. E. Barnard has made severat measure- 
ments, photographic and visual, with the 4o-inch refractor 
at Yerkes Observatory. 

The results obtained do not verify those of Dr. Newkirk. 
According to the latter the total displacement of the nucleus 
during the five years which elapsed between Prof. Barnard’s 
observations in 1898-g and those of 1903-4 would have 
amounted to o”-90, an easily measurable quantity, but no 
displacement at all could be detected. 

As Dr. Newkirk’s parallax for the central star depended 
upon his value for the proper motion, it must now, accord- 
ing to Prof. Barnard’s results, be rejected as fallacious. 

The latter observer concludes from his observations that 
everything in the immediate region of this nebula seems to 
have the usual fixity of the ordinary small stars (Monthly 
Notices R.A.S., vol. Ixvi., No. 3). 

A CLUSTER OF NEBULZ IN PersEus.—In No. 4069 of the 
Astronomische Nachrichten Dr. Max Wolf describes his 
discovery of a number of small nebule in the regions about 
8 and Nova Persei. These objects were seen, and their 
positions measured, on photographs obtained with the Bruce 
telescope, and they mostly lie in two bands, for which Prof. 
Wolf gives the positions. 

The nebulze are especially dense where these two bands 
coalesce, a region of 12’ (of arc) square containing 148 of 
them. Their forms are generally recorded as “‘ round, with 
central condensation,’’ and ‘‘ form of Andromeda nebula.”’ 

Twenty-Five New VariaBLe Stars.—Circular No. 107 of 
the Harvard College Observatory contains the positions and 
magnitudes of twenty-five variable stars recently discovered 
by Miss Leavitt from the examination of six plates taken 
with the 24-inch Bruce telescope. 

The plates are of fine quality, and probably show 
altogether some 200,000 star images. The twenty-five 
variables contained in the list lie in the constellations Orion, 
Virgo, and Cygnus, and two of them in the last named 
constellation have magnitude ranges of 3.5 and 3-0 re- 
spectively. 

Tue GLOW SURROUNDING THE Lunar CraTER Linné.— 
Some interesting results of observations of Linné are pub- 
lished by Prof. E. E. Barnard in No. 4075 of the Astrono- 
mische Nachrichten. 

The glow surrounding the crater was measured, on 
various dates between December, 1902, and November, 
1904, with a micrometer attached to the go-inch refractor 
at Yerkes, and Prof. Barnard concludes that its diameter 
does vary with the moon’s age. The following table re- 
presents the curve, obtained from the observational results, 
for the varying diameters :— 

iether age Diam. of glow 


Moon's age Diam. of glow 


h. A Gy “ 
70 6°6 140 3°4 
So Ke) 15 0 3°33 
go 54 16 0 arg 
Io a 4's 17 a 3°4 
1190 4°3 iS o 35 
120 4°0 19 0 S25 
13 0 + ae 


The diameters have been reduced to the moon’s distance 
on January 12, 1903, viz. 221,820 miles. Whilst not certain 
of the exact form of the curve after full moon, Prof. 
Barnard thinks there is no doubt that it rises. 

Two measures of the crater itself gave a mean of o”-63 
when reduced to the above distance. This corresponds to 
an actual diameter of about 3600 feet. Other interesting 
details of the crater and the glow are given in Prof, 
Barnard’s notes. 
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THE ~VERTICAL DISTRIBUTION OF THE 
METEOROLOGICAL ELEMENTS ABOVE 
THE ATLANTIC, 


ie a previous article (vol. Ixxili. pp. 54-56) we described 
“ our expedition to the tropics, and gave the results of 
the observations with balloons and on mountains, so far 
as they related to the movements of the upper currents. 
In the present article we will consider the observations 
with kites, which furnished nearly continuous records 
of temperature, humidity, and wind velocity from sea-level 
to a height of 2300 metres, and the direct observations to 
a greater height which Mr. Clayton obtained in ascending 
and descending the tropical peaks on the islands of 
Teneriffe and Fogo. During a voyage of the White Star 
steamer Romanic, from Boston to Gibraltar, Mr. Clayton 
executed six kite-flights, and on board the steam-yacht 
Otaria, between latitudes 37° and 10° N., longitudes 16° 
and 31° W., with the assistance of M. Maurice, seventeen 
kite-flights were made, besides two in the harbour of 
Santa Cruz to investigate the sea breeze, and one in lati- 
tude 43° 43’ N., longitude 8° 43’ W., for the study of 
the changes in the free air produced by the total solar 
eclipse. The observations obtained at the height of 1000 
metres, compared with those at sea-level, are given in 
Tables i. and ii. The first table contains the observations 
made in a general east and west direction between longi- 
tudes 69° and 16° W., latitudes 42° and 33° N. West of 
the Azores, that is to say, on the westward slope of the 
permanent area of high pressure, the decrease of tempera- 
ture with height was slow, there being two cases out of 
the four in which the temperature increased immediately 
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above the ocean, the average decrease in the thousand 
metres being but 0°41 C. On the eastern and southern 
slopes of the high pressure the temperature decrease 
approached the adiabatic rate, amounting on the average 
to 0°73 C. per hundred metres. The relative humidity 
diminished with altitude over the western barometric slope 
and increased in the observations obtained over the eastern 
slope, while the wind veered and increased with altitude 


in the former locality and backed with diminishing velocity 
in the latter. Fig. 1 shows the typical vertical distribu- 
tion of the meteorological elements to the westward of 
the Azores. 

The observations made at the height of 1000 metres 
and at sea-level in a general north and south direction, 
between latitudes 35° and 10° N., appear in Table ii. 
It will be seen that the temperature decrease is most 
rapid (average o%78 C. per 100 metres) near the 
northern and southern limits of the north-east trades, and 
is least rapid within the trade-wind region (average 
0°07 C.), due to the presence of strata with inverted 
temperature gradients, of which a typical example, with 
the corresponding changes of humidity, is shown in Fig. 2. 
The relative humidity varies inversely with the tempera- 
ture, being slightly greater at 1000 metres just outside 
the trade wind, and much less at this height within the 
trade belt. While the observations of wind do not indicate 
any marked deviation from the north-easterly direction, 
there is a considerable decrease in the velocity of the 
trade with increasing height. 

Mr. Clayton’s study of the data collected in the tropics 
points to the existence of three strata between the sea 
and 4000 metres, characterised by differences in tempera- 
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ture, humidity, cloudiness, and wind. The trade wind, 
limited to about 1000 metres in thickness, varies in direc- 
tion between north and east, is damp, and usually carries 
cumulus or strato-cumulus clouds in its upper portion. 
Above the surface trade is a current about 2000 metres in 
depth, varying in direction between north-east and north- 
west, but coming always from a direction to the lelt of 
the lower wind when facing it. This current is extremely 
dry and potentially warm, and its velocity is usually much 
greater than that of the lower wind. At their plane of meet- 
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revealed by our observations up to a height of 4000 metres 
agrees in general with that found by Prof. Hergesell during 
the cruises of the Prince of Monaco's yacht in 1904 and 
1905 (see Comptes rendus de VPAcadémie des Sciences, 
January 30, 1905, and Bulletin du Musée Océanographique 
de Monaco, November 30, 1905). From the latter publi- 
cation it is interesting to learn that a balloon, liberated 
by Prof. Hergesell on August 7 last far to the westward 
of the Canary Islands, indicated the same currents which 
were found by us in the neighbourhood of these islands, 


ing occurs a belt of calms or light winds with a marked since it met the south-east and south-west winds above 
inversion of temperature, and this rise of temperature is the north-east trade. It is significant that this balloon 
reached a greater height than did the 

MEICHT 45 ieee, Pees ee ra PD a hoes wepent aa balloons, which showed winds 
pen metacs having a northerly component. We 
1100 00 perceive that Prof. Hergesell no longer 
1900 1000 denies the possibility of an upper anti- 
900 300 trade in a lower latitude than the 
800 800 Canaries, but now simply states that 
700 700 in the central part of the Atlantic he 
ee 608 found almost exclusively north-west 
500 Soo winds, from which he concludes that 
py #0¢ the route followed by the currents 
hee he bringing the air from the equator 
“oe he appears to be less simple than had been 

me ce f pee supposed, and seems to depend on the 

1S 1617 819°C. ae tae rear loo” Ssw. 8 10 12 merpsec, felative positions of the continents and 

TEM PERATURE RELATIVE Hurioiry wind oceans. The study of the daily isobars 


Fic. 1.~ Vertical Distribution of ‘Temperature, Humidity and Wind, 
Lat. 40° 33’ N., Long. 46° 43) W. 


accompanied by a very decided fall of humidity, the re- 
lative humidity in some cases falling to nearly zero. The 
third stratum, which begins at a height of about 3000 
metres, moves from a direction varying between east and 
south or south-west, being generally from the cast in 
equatorial regions and from the south between latitudes 
15° and 30° N. As observed on the Peak of Teneriffe, 
this stratum was dry in its lower portion, but had a 
slightly larger vapour contents than the air immediately 
below. Alto-cumulus and alto-stratus clouds were seen 
floating in it at a height of perhaps gooo metres or 5000 
metres, and from them light sprinkles of rain [fell 
occasionally. In passing into this upper current a rise 
of temperature was noted, but this was less marked than | 
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Fic 2.—Vertical Distribution of Temperature and Humidity, July 12, 
1905; Lat. 27° 30° N., Lone. 16° 48’ W. 


the rise encountered above the surface trade. Mr. Clayton 
alxo deduces the Tollowing facts [rom the observations :— ' 
(1) the Bases of the cumulus clouds are low over the 
ocean, rarely exceeding 500 metres; (2) the height of the 
inverted temperature gradient varies from day to day 
between 300 metres and 1500 metres, with a probable 
average of 1000 metres, and its height also appears to 
undergo a diurnal change, being lowest at night or in the 
morning and highest in ‘the afternoon; (3) the adiabatic | 
rate of decrease “of temperature prevails over the ocean at 
night as well as during the day. 

The vertical distribution of temperature and humidity 
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over the ocean, which was first made 
under the direction of Le Verrier in 
1804, showed that the pressure is not 
distributed in uniform belts, and that 
the isobars are everywhere deflected by the influence of 
temperature distribution dependent upon the land and sea, 
relations which were demonstrated by M. Teisserenc de 
Bort’s study of isonormals more than twenty years ago. 
Hence it would Appear that’ there are certain regions where 
the anti-trade is more regular than elsewhere, the zone 
hetween the Cape Verde and Canary Islands being no 
doubt one of these; but this view is quite contrary to 
the idea that the south-east and south-west winds observed 
in the upper atmosphere near these islands, and hitherto 
accepted as proof of the anti-trade, are due to local in- 
fluences, which Prof. Hergesell still affirms to be true. 

AD eRonen: 

L. TEISSERENC DE Bort. 


June 6, 1905; 


THE TRANSFORMATIONS OF ROCK-MASSES 


“THE study of the changes which rock-masses undergo 
under natural conditions is in itself by no means an 
inconsiderable branch of geology, and its pervading import- 
ance throughout the whole field of the science brings it 
continually to the front in stratigraphical as well as petro- 
logical research. The literature of the subject is a large 
one, but until now no serious attempt has been made to 
deal fully and comprehensively with the principles and 
phenomena of metamorphism as a whole. [rof. van Hise’s 
wide experience in the Lake Superior region and elsewhere 
has made him well fitted for a task to which he has devoted 
seven vears of labour; and the outcome of that labour, as 
represented in the massive volume before us, will have a 
permanent value for all who come after him in this field. 
This treatise, as we are told in the preface, is ‘an 
attempt to reduce the phenomena of metamorphism to order 
under the principles of physics and chemistry, or, more 
simply, under the laws of energy.’* Metamorphism is 
understood to include all alterations of all rocks by all 
processes, This extension of customary usage may be de- 
fended on logical grounds, and it has the advantage of 
constantly keeping in view the essential unity underlying 
the complex operations of nature; but it involves a corre- 
sponding enlargement of the subject-matter. The scrupu- 
lous—-almost relentless—manner in which the author follows 
out in every detail the general scheme of treatment laid 
down further swells the bulk of the volume, and, brought 
out in the handsome stvle which characterises the produc- 


IA Treatise on Metamorpbism." By Charles Richard van Hise. 
(Monographs of tbe U.S. Geological Survey, vol. xlvii.) Pp. 1286 and 
13 plates. (Washington, rgc4 ) 
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tions of the Survey, it is physically not an easy book to 
handle. 

In the first chapter a general discussion leads to the 
conclusion that the most important factor in metamorphism 
is the depth of the rocks below the surface. In the upper 
zone of the earth’s crust the chemical changes are such 
as result in the production of simpler compounds from 
more complex ones, while in the deeper part the reverse is 
the case. The starting point of the author’s treatment is 
this antithesis between the upper zone of catamorphism 
and the lower zone of anamorphism. lt appears to us 
that, while the broad rule here laid down is doubtless of 
significance, it has scarcely sufficient precision to serve as 
a basis of classification. The productions of muscovite from 
orthoclase, and of natrolite from albite, are, according to 
this geological distinction, catamorphic changes, but it 
cannot be said that they result in the formation of simpler 
from more complex compounds. 

The second chapter deals with the forces of meta 
morphism, and the third with the agents of metamorphism, 
i.e. especially gaseous and aqueous solutions. This involves 


a résumé of the principles of physical chemistry, so far as 
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change in the belt of weathering, the belt of cementation, 
and the zone of anamorphism respectively. Under the last 
head the most important discussion is that relative to 
secondary gneissic and schistose structures. ‘he author con- 
cludes that ** Rock-flow is mainly accomplished through con- 
tinuous solution and deposition, that is, by re-crystallisation 
of the rocks through the agency of the contained water. 
But rock-flow is partly accomplished by direct mechanical 
strains.’’ The ninth chapter deals with the phenomena 
of metamorphism of individual rocks, and with this the 
systematic treatment of the subject ends; but there remain 
some interesting chapters applying the principles enunciated 
in this treatment to certain other branches of geology. 
Chapter x. discusses the difficulties which metamorphism 
often introduces into stratigraphical investigation and the 
manner in which these difficulties may be overcome. The 
next chapter, which is the most novel part of the book, 
has for its subject the relations of metamorphism to the 
distribution of the chemical elements. It is shown that, as 
compared with the parent igneous rock-masses, most sedi- 
mentary rocks become impoverished in certain elements, 
which are thus segregated in particular deposits. Some 
of the numerical results are of a sur- 
prising kind. Thus, it is calculated 


Fig. 1 —Fairview Dome, Sierra Nevada, from the north; illustrating the manner in which granite 
scales parallel to the periphery as a result of expansion and contraction due to changes of temperature. 


thev are applicable to the subject. Although somewhat 
handicapped by the author's scepticism concerning the 
doctrine of electrolytic dissociation, this summary will be 
very useful to students of geology. Chapter iv. treats of 
the characteristics of the two zones of metamorphism. 
The law is found to be that in the zone of catamorphism 
the alterations are attended by liberation of heat and ex- 
pansion of volume; in the zone of anamorphism by absorp- 
tion of heat and diminution of volume. ‘The zone of cata- 
morphism is divided into the belt of weathering, lying above 
the level of underground water, and the belt of cementation, 
lying below that level; and the geological processes 
characteristic of these two belts are contrasted. 

Chapter v., which might perhaps have been abridged 
without impairing the value of the book, considers the 
actual alterations undergone in nature by each of the rock- 
forming minerals. The chemical reactions are illustrated 
by equations, and the percentage increase or decrease of 
volume is calculated in each case. The precise application 
of these calculations is perhaps debatable, since special 
assumptions have to be made regarding such gaseous and 
soluble substances as take part in the reactions, and in 
some cases the equations themselves are rather conjectural. 
The next three chapters are an analysis of the processes of 
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_ principles instead of depending upon observation. 


that to oxidise the ferrous iron of the 
original rocks to the ferric state, in 
which most of it occurs in the sedi- 
ments, required 35 per cent. of the 
oxygen now in the atmosphere. To 
oxidise the sulphur and iron of iron- 
sulphides to produce the sulphates of 
the ocean and gypsum deposits, with 
concurrent transformation of the iron 
to the ferric form, required one and a 
half times the oxygen now in the 
atmosphere. The final chapter, occu- 
pying no less than 240 pages, might 
perhaps have been deemed sufficiently 
complete in itself for separate publi- 
cation. It is practically a treatise on 
the principles of ore-deposition. The 
subject is one upon which much diver- 
gence of opinion is still found. Prof. 
van Hise, as is well known from his 
former writings, has devoted long 
study to it, and the complete exposi- 
tion which he now offers will be read 
with general interest. From his point 
of view, the majority of ore-deposits 
have been produced by metamorphism, 
in the broad sense of the term already 
defined, and it results that the theory 
of their genesis consists mainly in 
bringing the phenomena which they 
exhibit under the general principles 
of metamorphism. ‘The conclusion is 
reached that in many cases the ores 
have resulted from repeated segregations of the kind con- 
sidered in the preceding chapter. 

It is impossible to study Prof. van Hise’s work without 
admiring the boldness of his design and the skill with 
which it is carried out, and being grateful for the stores 
of carefully arranged information which he has brought 
together. We must readily admit, too, that he has done 
good service in insisting upon the necessity for the geologist 
to familiarise himself with the recent progress of physical 
chemistry, a knowledge of which, as van ’t Hoff and others 
have shown, is a pre-requisite for attacking many of the 
most pressing problems of geology. Granting this, how- 
ever, we may still be permitted to donbt whether a purely 
geological subject like metamorphism is most advantage- 
ously dealt with in the manner which is appropriate to 
the exact sciences. In such a formal schematic treatment 
there is some danger of making it appear that our know- 
ledge of metamorphism is to be deduced from chemical 
Although 
the criticism would not be a just one in the present case, 
we venture to express a wish that the author had chosen 
to describe the facts first and explain them afterwards, and 
that he had made freer reference to actual rocks and 
specified localities. Avpiie 
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4A NEW OXIDE OF CARBON. 


HE current number of the Berichte der deutschen 
chemischen Gesellschaft (1906, xxxix., p. 089) contains 
a preliminary communication by Messrs. Otto Diels and 
Bertram Wolf, of the Berlin University, giving an account 
of the preparation and properties of a new oxide of carbon 
having the composition C,O,, for which they propose the 
name carbon suboxide. The new oxide is obtained from 
ethyl malonate, CH,(CO,C,H,)., by subjecting the vapour 
of the latter to the action of phosphorus pentoxide at 
300°; under these conditions two molecules of water are 
removed by the action of the latter reagent, and a mixture 
of ethylene and carbon suboxide formed, the reaction being 
expressed by the equation 


CH,(CO,C,H,),=2C,H,+2H,0 +C,0,. 


The ethylene and carbon suboxide are condensed together 
in a receiver cooled with liquid air, and subsequently 
separated by fractional distillation. 

Carbon suboxide is a gas at the ordinary temperature, 
which burns in the air with a smoky flame, has a most 
penetrating smell, resembling that of acrolein and mustard 
oil, and attacks the eyes, nose, and respiratory organs 
violently. On cooling it condenses to a colourless, highly 
refractive liquid, which boils at 7° under 761 mm, pressure. 
The results of the analysis and of the determination of 
the vapour density show that the molecular formula is 
GlOr. 

Carbon suboxide at once combines with water, re-forming 
malonic acid, and also unites with ammonia, hydrogen 
chloride, and aniline, forming malonamide, malonyl 
chloride, and malonanilide respectively; it therefore con- 
tains the chain of carbon atoms previously existing in the 
malonic acid derivative [rom which it is prepared, and in 
all probability possesses the constitution represented by the 
formula OC: C:CO. ence in both its constitution and 
properties it has a close analogy with the metallic carbonyl 
derivatives, and especially with Mond, Langer, and 
Quincke’s nickel tetracarbonyl, Ni(CO),. 

When the liquid suboxide is sealed in glass tubes it 
slowly undergoes change at the ordinary temperature, and 
is finally converted into a darlx red solid, which dissolves 
in cold water, yielding an intense eosin-red solution. At 
higher temperatures the alteration takes place much more 
rapidly, and the product is then no longer completely 
soluble in water. The nature of the changes here taking 
place is still under investigation. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


CaMBRIDGE.—One hundred and fifty-five students have 
entered for the First Part of the natural sciences tripos 
and twenty-five for the Second Part in the coming June. 
In the mechanical sciences tripos there are fifty candidates. 
These figures show a considerable increase in the numbers 
for the last few years. There are seventy-seven in for the 
First Part of the mathematical tripos, and seven entered 
for the Second Part. 

The Vice-Chancellor has announced that the Girdlers’ 
Company has offered to renew, for a further period of 
three years, its grant of tool. a year towards the study of 
economics in Cambridge. 

The General Board of Studies has approved for the 
degree of doctor in science Mr. F. W. Keeble, Gonville 
and Caius College. 

The Special Board for Physics and Chemistry has agreed 
to expend its share of the Gordon Wigan Fund as 
follows :—(1) A sum of 50l. per annum is to be granted 
to the department of chemistry for five years for the 
establishment of a prize or otherwise for the encouragement 
of research in chemistry. (2) The balance of the income 
is to be used for the assistance of research and teaching 
amongst the departments of the University directly con- 
nected with the Board, other than that of chemistry, it 
being understood that on the average the departments 
should share equally. (3) Applications for grants are to be 
made by the heads of departments and be considered at a 
meeting of the Special Board held not later than the 
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division of the Michaelmas term in each year. Grants not 
exceeding 74l. have been made out of the balance on in- 
come account for 1905 to the departments of physics and 
mineralogy to defray the cost of special apparatus. 


It is reported from Berlin that Mr. Alfred Beit has pre- 
sented 100,0001. to Hamburg for the establishment of a 
university. 


Tue Goldsmiths’ Company has made a grant of roool. 
to the building and endowment scheme for Bedford College, 
University of London. The Grocers’ Company has granted 
25!. for the same purpose. 


Tue Goldsmiths’ Company has made a grant of 10,000. 
to the Institute of Medical Sciences Fund, University of 
London, on the assumption that a site will be provided 
for the institute at South Kensington. 


PRESIDENT Tuomas, of Bryn Mawr College, has 
announced, says Science, a gilt of 16,0001. from Mr. John 
D. Rockefeller, to enable the college to meet the expenses 
incurred by the trustees over and above the gift of 50,000l. 
in 1902 for the new library. Mr. Rockefeller has con- 
tributed in all g1,o0ol. to the college. From the same 
source we learn that McGill University will receive 10,0001. 
from the estate of the late Mr. Edwin H. King, former 
general manager of the Bank of Montreal. 


Mr. F, C. Fortu, principal of the Municipal Technical 
Institute, and director of technical instruction for Belfast, 
has compiled a very useful ‘* Student’s Guide to Prizes and 
Scholarships.*? The guide is primarily intended for the 
information of present and future students of the institute 
over which the compiler presides, but, as it contains details 
of scholarships at universities and other institutions of 
higher education, it should appeal to a wide circle of 
students elsewhere. The guide demonstrates in a con- 
vincing manner the numerous facilities in existence to 
assist earnest students of slender means to continue their 
education so far as their abilities allow. 


Mr. Wynpuam, M.P., delivered an address at the distribu- 
tion, on March 3, of prizes won by the students of the 
Dover municipal schools of science, art, and technology. 
He said the study of science is the study of truth. The pur- 
suit of science is not beset by those pitfalls which are now 
called ‘‘ terminological inexactitudes.’’ In science, if the 
cause is known the effect can be foretold; it is the only 
safe form of prophecy. The pursuit of pure science is the 
noblest calling to which earnest endeavours can be given. 
The present age is preeminently the age of science, and 
all who study it feel they are comrades in the great quest 
for truth. The pursuit of science has brought in its train 
gifts of various kinds, and to the worker in technology it 
has brought perhaps the greatest gift that anyone can 
obtain—the gift of independence, not only pecuniary in- 
dependence, but the gift to men and women of an ample 
field for their own energy in which they can win distine- 
tion, and at any rate justify their existence upon earth. 


On February 28, in the presence of a large and re- 
presentative gathering of agriculturists, representatives of 
county councils, the Seotch Education Department, and 
others interested in agricultural education, Lord Balfour 
of Burleigh formally opened the new buildings of the 
Edinburgh and East of Scotland College of Agriculture. 
The new buildings, situate in George Square, Edinburgh, 
consist of well equipped chemical, botanical, and bacterio- 
logical laboratories and lecture-rooms, and class-rooms for 
the various other subjects which form part of the college 
course. Adequate provision is also made for the staff of 
lecturers engaged in extension work in the counties. The 
cost of the present scheme has amounted to more than 
goool., and has been almost entirely met by grants from 
the Scotch Education Department, the Carnegie Trust, 
the Highland and Agricultural Society, and subscriptions 
from landowners and farmers. In the course of an interest- 
ing address, Lord Balfour referred with satisfaction to the 
improved relations which now exist between the farmer 
and those engaged in the work of agricultural education 
and in the application of the various sciences to the investi- 
gation of agricultural problems. 
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Tue Education Committee of the London County Council 
has issued a report, drawn up by a subcommittee, dealing 
with the question of apprenticeship. A carefully thought 
out scheme of scholarships for particular cases is, the 
report states, the only effective, as well as the only legal, 
substitute for the old-fashioned apprenticeship premium 
within the reach of a local authority. The report shows 
that there are in London various apprenticeship charities 
with an aggregate income of 24,o00l. a year, and not more 
than one-third of this sum has been expended in the pay- 
ment of premiums. It is suggested that these funds might 
with advantage be devoted to technical scholarships for 
poorer children in higher elementary schools, or to the 
maintenance of boys while they are attending day technical 
instruction, and thus unable to earn wages. Attention is 
directed in the report to the lack of technical training in 
London, and the subcommittee urges that if the apprentice- 
ship system is destined to disappear, it is necessary to find 
a substitute for such training. Scholarships tenable at 
evening classes, industrial scholarships at day technical 
classes, and at trade schools, and the part-time system by 
which the boy or girl spends a portion of the day in the 
workshop and the remainder in a day technical school, are 
mentioned as ways of training which will take the place 
of the old indentured apprenticeships. 

Tue scheme of training urged upon the Lendon County 
Council by its Education Committee as a substitute for the 
apprenticeship may be summarised briefly as follows :— 
The intelligent boy, as he leaves the elementary school, 
will have offered him the choice of two courses of instruc- 
tion which will assure him an all-round training in a 
skilled trade. There will be, first, the ‘‘ part-time ’’ 
system, in which he will spend a portion of the week in 
the workshops and the remainder in the day technical 
school, and, secondly, there will be evening classes. 
In certain cases scholarships carrying free tuition and a 
maintenance grant will be awarded to the day students to 
compensate for the small earnings received during the 
years of training. Other scholarships of less value will 
be allowed to some of the evening students in order to 
encourage regularity of attendance. From this class of 
student will be drawn the skilled worker of the future. 
The boy, as he leaves the higher elementary school, will 
be able to enter the day trade school, either by paying the 
fees himself or by winning one of the trade scholarships. 
With this stream of boys coming from the higher elemen- 
tary school will mingle another stream of boys who, having 
completed their course at the secondary school, have com- 
peted for one of the trade scholarships. From this class 
of student will be drawn the future foremen and managers 
of industrial undertakings. Finally, a development of the 
senior County Council scholarships will make it possible, 
not only for intermediate scholars, but also for certain of 
the holders of trade scholarships, to proceed, for the highest 
technological instruction in the engineering, electrical, 
chemical, or other industries, to the university. From these 
will be drawn, we may hope, the future inventor, the future 
managers of large businesses, and the future “‘ captains of 
industry.’? A somewhat less elaborate system will afford 
similar facilities for girls. 


THE science laboratories and class-rooms at Dulwich 
College have long been inadequate for the demands made 
on them. The governors of the school, with their chair- 
man, Lord Davey, have now, owing to the cooperation 
of the Estates Governors with the Charity Commissioners 
and the Board of Education, been able to commence the 
building of a new science school, the foundation-stone of 
which was laid with due ceremony on Saturday last by 
Lord Rayleigh, P.R.S. The school is to consist of two 
floors, the upper for chemistry, providing an advanced 
laboratory, a large combined lecture-room and laboratory, 
a junior laboratory, a separate lecture-room with preparation 
store, and balance rooms; the lower for physical science, 
and containing a senior and junior laboratory, two lecture- 
rooms, and a school museum. Provision is also made for 
a master’s room, a photographic dark-room, and a small 
workshop. The building is being erected from the plans 
of the school architect, Mr. C. E. Barry. In his speech in 
the great hall Lord Rayleigh contrasted the old and present 
position of science in schools. He pointed out that scientific 
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spirit and method should be the aim ol! the teaching. In 
the present-day provision of elaborate apparatus and 
fittings things were in danger of being made too mech- 
anical. He mentioned the simple apparatus used by Max- 
well, and by Hughes for the microphone, who carried 
simplicity almost to an absurdity. The charms of accurate 
measurement were briefly touched upon. He thought there 
was also a tendency to try and cover too much ground in 
science teaching at schools; less, more thoroughly done, 
would be better. His own classical education was not 
literary enough; he was taught no English composition. 
Modern languages would be better than Greek for very 
many boys. 


THe London Inter-collegiate Scholarships Board was 
constituted in 1904 with the approval of the governing 
bodies of University College, King’s College, and the East 
London College, for the purpose of holding a combined 
annual examination for entrance scholarships and ex- 
hibitions tenable at those colleges. One examination has 
been held already, and with satisfactory results. The next 
examination will take place in London on May 15 and 
following days. The competition is limited to those who 
have not previously been students at any one of the colleges, 
except where the contrary is stated. No candidate will be 
admitted to the examination unless he has passed the 
matriculation examination of the London University, or 
any examination accepted by the University in lieu thereof, 
or is the holder of a school leaving certificate, or is able 
to furnish some evidence of having had a sound general 
education which is satisfactory to the Board. Application 
should be made to the secretary of the Board, University 
College, London, Gower Street, W.C., for forms of entry, 
which must be returned not later than May 1. Any 
scheme tending to diminish the number of examinations to 
which pupils in secondary schools are subjected is to be 
welcomed, and we trust that the schoolmasters of London 
will appreciate the efforts of this Board. The insistence 
upon the possession of a good general secondary education 
by the holders of scholarships at the group of colleges con- 
cerned is a step in the right direction, and it is to be hoped 
this example will be copied by similar institutions through- 
out the country. 


SOCIETIES AND ACADEMIES. 
LONpDON. 

Royal Society, March 2, 1905.—‘‘On the Electr 
Resistance to the Motion of a Charged Conducting Sphere 
in Free Space or in a Field of Force.”” By G. W. Walker. 
Communicated by Prof. A. E. H. Love, F.R.S. 


November 16, 1905.—‘‘ First Photographs of the Canals 


of Mars.’’ By Prof. Percival Lowell, Flagstaff Observ- 
atory, Arizona. Communicated by Sir Norman Lockyer, 
SIC eh, [Elsa 


With this paper the author communicates a number of 
photographs which undeniably prove the objective reality 
of the Martian canals. From a large number of photo- 
graphs obtained by Mr. Lampland during May and June, 
1905, five have been selected for publication, and when 
these are studied with the contemporaneous, yet quite in- 
dependent, drawings made by Prof. Lowell, the more 
prominent canaliform features on the Martian disc are 
plainly seen. 

The photographs show, so far as the grain of the photo- 
graphic plate permits, that the canals are narrow and direct 
lines following arcs of great circles or curving in a system- 
atic manner. There is evidence, although for the present 
the author does not care to assert it definitely, that both a 
double canal and a double oasis have been photographed. 

One remarkable result that has accrued from Mr. Lamp- 
land’s researches is the increased efficiency to be obtained 
by diaphragming down the objective, so that its effective 
aperture becomes equal to, or less than, the length of the 
atmospheric waves obtaining at the moment of observation. 
If the aperture is so large that more than one such wave 
is in front of the objective at the moment of exposure, poor 
definition results, caused by the consequent quiver in the 
rays from the planet; but if only one wave be included, the 
atmospheric displacement of all the rays is homogeneous, 
and good definition results. 
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In obtaining the photographs a colour screen and Cramer 
isochromatic plates were employed, and the camera was 
made movable so that numerous successive photographs 
might be obtained on the same plate, thereby greatly in- 
creasing the chance of obtaining ut least one well defined 
photograph at each observation. About 7oo images of the 
planet were secured in this way during the short time that 
it was favourably placed for such work during the opposi- 
tion of 1905. 


December 7, 1905.—‘‘ On Mathematical Concepts of the 
Material World.’? By Dr. A. N. Whitehead, F.R.S. 
January 25.—'* Galvanic Cells produced by the Action of 


Light.—The Chemical Statics and Dynamics of Reversible 
and Irreversible Systems under the Influence of Light.” 
(Second Communication.) By Dr. Meyer Witderman. 
Communicated by Dr. Ludwig Mond, F.R.5. 

February 15.—* The Chemical Constitution of Proto- 
plasm as shown by the Rate of Tissue Disintegration.” 
By Dr. H. M. Vernon. 

‘If a kidney be perfused with saline solution for five to 
eight days, it is found that from 25 per cent. to 60 per cent. 
of the tissues pass into solution, ‘These constituents consist 
of proteid and proteid disintegration products, and contain 
a good deal of the peptune-splitting ferment erepsin. 
Sometimes the passage of the kidney tissue from life to 
death is quite gradual, with no accompanying disintegra- 
tion. At other times it takes place suddenly, and the 
proteid and ferment washed out of the kidney may very 
quickly increase four- to twenty-fold, and then dwindle 
away again. Sudden and very marked disintegration is 
invariably produced by adding ether or chloroform to the 
perfusion liquid. Sudden death produced by perfusion with 
NaF does not lead to any sudden disintegration. The rate 
of disintegration is extremely responsive to changes in the 
perfusion liquid, e.g. substitution of 1 per cent. saline for 
4 per cent. saline caused a thirty- to sixty-fold increase in 
the disintegration both of ferment and proteid groups. On 
the other hund, if already perfused saline were sent through 
the kidney a second time, the proteid disintegration might 
be diminished to a seventh its previous value, but the 
ferment disintegration increased even twenty-fold. 

After the first few hours’ perfusion, a roughly constant 
amount of nitrogen continues to break away from the 
tissues in a non-proteid form, though the proteid breaking 
uway at the time may vary as 1 to 1300. It is produced 
by autolysis. Almost the whole of the nitrogen is present 
in the tissues as potential proteid, and may be made to 
break off as actual proteid; but if the kidney be perfused 
with saline containing ot per cent. of lactic acid—which 
has no action on ordinary proteid—imore than half the 
unstable potential proteid of the tissues is split up. 

These results seem to indicate that the difference between 
living and dead tissues is one of degree rather than of kind, 
for the dead tissues show great lability, and their self- 
decomposition is greatly augmented by stimuli. 


Anthropological Institute, February 13.— Prof. W 
Gowland, president, in the chair.—Two clay images used 
by the A-Nikuyu of British [ast Africa in harvest cere- 
monies, and a slide showing four remarkable dance armlets 
used by the natives on these occasions: Secretary. The 
images were about 9 inches in height, and were very 
rude representations of the human figure; they appear to 
be greatly venerated by the natives; the twu specimens 
shown were, so far as is known, the only ones that have 
reached Europe.—Selection of slides showing rude stone 
monuments in Glamorganshire: .\. lL. Lewis. The author 
described the monuments at Tinkinswood, near Cardiff, the 
fine cromlech at St. Lythian’s which bears close re- 
semblance to that at Kit’s Coty House. At Pontypridd 
there is a curious group of stones consisting of a rocking 
stone, surrounded by two cireles and two small curved 
avenues forming the head and tail of a serpent. This 
group has been considered by many to be ancient, and 
ingenious theories have been woven round it, but Mr. 
Lewis was able to prove conclusively that the stones 
had not been in position for very much longer than filty 
vears. Mr. Lewis also showed slides of the dolmen at 
Lanyon Quoit.—Notes on Deluge legends, tracing their dis- 
tribution: N. W. Themas. 
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Linnean Society, February 15.—Dr. A. Smith Woodward, 
F.R.4S., vice-president, in the chair,—A lantern demonstra- 
tion of the developmental changes in Zooglea: Dr, H. C. 
Bastian. Masses of Zoogloa in their early stage were 
first shown, in which the constituent bacteria were plainly 
recognisable. The growth of the masses, their alteration 
in appearance and in reaction to staining fluids, together 
with the progressive segmentation which they undergo, 
were revealed by other specimens. Segmentation was 
shown to progress until minute spherical or ovoidal units 
were produced. During the first three to five days, while 
these changes are occurring, the masses remain colourless 
and the ultimate segmentation units develop into flagellate 
Monads, or, more rarely, into equally minute Ameebze 
myriads of one or of the other of these forms appearing 
(all of about the same size) where a few hours before they 
were absent. Later, from fifth to tenth day, the ultimate 
segmentation units of other masses appear as aggregates 
of brown fungus-germs. Often the masses as a whole 
become brown before segmentation has much advanced, 
and the different stages were shown hy which the bacterial 
aggregates are completely converted into masses of brown 
fungus-germs, together with the development of hyphe 
therefrom. All the stages in the complete conversion of 
the Zoogleea masses into Monads or Amcebae in the one 
case, or into brown fungus-germs in the other, are clearly 
recognisable, though it is impossible to say from the 
appearance of the masses in their early stages which of 
these three interchangeable forms of life will ultimately 
be produced.—Vhe structure of Isis hippuris (Linnzeus) : 
J. J. Simpson. The species in question is the only one 
remaining in the genus, the other eighteen formerly in- 
cluded having at various times been removed to other 
genera of \lcyonaria. Itt is widely distributed, being found 
in Iceland, the Mediterranean, Indian and Pacific Oceans, 
though no specimen was found in the Challenger collec- 
tions. The investigation was conducted on a series of 
specimens obtained by the Indian survey ship Investigator, 
from the surf-line and Irom 20 fathoms in the Andaman 
Sea.—Note on the distribution of the genus Shortia (Torr. 
and Gray): B. Daydon Jackson. By the aid of lantern- 
slides, the distribution of the genus was indicated, and 
various species described, with their distinguishing 
characters shown. 


Zoological Society, Fehruary 20.—Mr. G. A. Boulenger, 
F.R.S., vice-president, in the chair.—A new drawing of the 
skeleton vf the Triassic rhynchocephalian, Rhynchosaurus 
articeps, from the Keuper Sandstone of Shropshire: Dr. 
A. Smith Woodward.—Breeding experiments with Lepido- 
ptera: 1. Doncaster and the Rey. G. H. Raynor. The 
species used were .Ingerona prunaria and its var. sordtata, 
and -lbraxas grossnlariata and its var. lacticolor. In 
aA. prunaria the banding of the var. sordiata was dominant 
over its absence in the type, but the speckling characteristic 
of the type appeared in the heterozygote, so that the latter 
was both banded and speckled. The characters appeared 


to segregate in the typical Mendelian manner, but in 
several families there was an excess of prunaria over 
sordiata. In A, grossulariata the var. luchcolor was a 


Mendelian recessive, but was normally found only in the 
female. By pairing a heterozygous male with a lacticolor 
female, lacticolur males und females were obtained. 
Lacticoler mule x female gave only lacticolor ; lacticolor 
males by heterozygote females had given all males of the 
type, all females lacticolor.—Tracheophone  Passeres: 
W. P. Pyeraft. The author proposed to make the 
Tracheophone Passeres one of four great divisions of the 
passerine stem. The most primitive of the divisions would 
contain the Eurylemide, Cotingidw, and Philepitta. The 
second would be represented by the Vracheophona, the 
third by the Tyrannidie and Pittid:e, and the fourth by the 
rest of the Passeres.—A collection of mammals made by 
Mr. C. H. B. Grant at Knysna, and presented to the 
National Museum by Mr. C. D. Rudd: O. Thomas and 
H. Senwann. The collection consisted of about 150 speci- 
mens, belonging to 31 species or subspecies, of which the 
most noticeable was Mrs. Rudd’s golden mole (Amblysomus 
corriae), the description of which had already been laid 
before the society. .\ new generic name, Nototragus, was 
applied to the grvsbok, which differed from the other 
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members of Raphicerus by its possession of supplementary 
hoofs.—Habits of the Australian lung-fish (Ceratodus 
forsteri) as observed in the society's menagerie: Prof. B. 
Dean. 

Royal Meteorological Society, February 21.—Mr. 
Richard Bentley, president, in the chair.—Report on the 
phenological observations for 1905: E. Mawley. As 
affecting vegetation, the weather of the phenological year 
ending November, 1905, was chiefly remarkable for the 
dryness and mildness of the winter months, the drought 
and frosts in May, the long spell of hot and dry weather 
in July, and an exceptionally cold period in October.— 
Brief discussion of the general features of the pressure 
and wind conditions over the trades-nionsoon area: W. L. 
Dallas.—The dispersal or prevention of fogs: Dr. W. B. 
Newton. 

CAMBRIDGE. 

Philosophical Society, January 29.—Prof. Thomson, 
vice-president, in the chair,—The expansion of a gas into 
a vacuum and the determination of the specific heat 
at constant pressure for gases: G. F. C. Searle. lf 
gas, which is initially stored in a receiver at a high 
pressure, be allowed to expand into an exhausted vessel, 
and if the temperature of the whole mass of gas be allowed 
again to become uniform, without any gain or loss of 
heat, the final temperature (¢’) will differ from the initial 
temperature (t) unless U, the energy of a gram of gas, is 
independent of the volume. For a gas obeying Van der 
Waals’s equation (p+a,'v*)(v—b)=Ri, it is shown that, 
when the volume of one gram increases from v to v’, the 
change of temperature is given by t—t! =a/C,(1/v—1/v‘). 
Regnault’s method of determining the specific heat of gases 
at constant pressure is shown to be an extreme case of 
the Thomson-Joule porous plug experiment.—The action of 
radium and other salts on gelatin: W. A. D. Rudge. 
The author has shown that barium salts produce the same 
effect upon gelatin as is the case with radium salt, and 
concludes from his experiments that radium has no specific 
action upon gelatin, any result obtained being due to the 
action of the barium in the radium salt upon the sulphur 
compounds present in the gelatin.—A novel instrument for 
illustrating the magnetic properties of iron: A. H. Peake. 
In this instrument a strong magnetic field is produced by 
sixteen bar magnets; this field, which is normally hori- 
zontal, may be slightly inclined at will by rotating a turn- 
table, to which the permanent magnets are attached, 
through a few degrees. The specimen of iron under test 
is very thin in proportion to its length; it is supported in 
a freely pivoted cradle to which a control weight and a 
long pointer are attached; the axis of the cradle is in the 
same straight line with that of the turn-table.—The 
susceptibility of iron in colloidal solution: E. F. Burton 
and P. Phillips. The paper is an account of experiments 
made to determine the susceptibility of a colloidal solution 
of iron mI methyl alcohol. The susceptibility found in- 
dicates that iron in colloidal solution has much stronger 
magnetic properties than it would have if it existed merely 
as a ferric (or ferrous) salt in the solution; on the other 
hand, the magnetic properties are weaker than those of 
pure iron. The results seem to point to the conclusion 
that each particle in the colloidal solution consists of a core 
of pure iron surrounded by a layer of some compound of 
iron, e.g. the hydroxide. 


MANCHESTER. 

Literary and Philosophical Society, January 16.— 
Sir William H. Bailey, president, in the chair.—Behaviour 
of liquid films formed from a solution of saponin in water: 
H. Stansfield. Although saponin films have very little 
mobility, they are capable of becoming extremely thin. The 
limiting thickness of a black saponin film is comparable 
with that of the thinnest soap film. In the process of 
thinning, the saponin films exhibit a grey stage; and 
there are two characteristic abrupt changes in thickness, 
the first from the white of the first order to the grey, and 
the second from the grey to the black.—Battack printing 
in Java: J. Allan. The process of battacking is more 
akin to dyeing than to printing. The white cotton is first 
freed from the starchy and saline matter of the ‘‘ finish 
by frequent washings and exposure in the wet condition 
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to the sun. When thoroughly dried and cut into sarong 
lengths it is ready to be printed. Fhe whole fabric is 
immersed in a dye bath, the parts not intended to be 
coloured being protected by previously overlaying them with 
a coating of wax, placed on in such a way as to form a 
design. In the coarsest cloths the design is drawn in with 
a thick brush by the women; in those of finer quality it 
is stamped with a metal die by the men.—Remarks on the 
germinal layers of vertebrates and on the significance of 
germinal layers in general: J. W. Jenkinson. 

January 30.—Mr. Francis Nicholson in the chair.—The 
origin of the salt in the sea: R. L. Taylor. The paper 
was a contribution to the controversy which began more 
than thirty years ago between Dr. Sterry Hunt and David 
Forbes. Hunt (whose views Mr. Taylor endorsed) con- 
tended that on the original cooling of the globe, and before 
the condensation of the water, the alkali metals, sodium 
and potassium, existed in the crust of the earth entirely 
as silicates, the primitive atmosphere containing the 
chlorine as hydrochloric acid, and also probably sulphuric 
acid. When the water condensed these acids dissolved in 
it, and the primitive ocean was thus really dilute acid. 
This acid, however, soon became neutralised as it vigor- 
ously attacked the silicates of which the crust of the earth 
was composed. The calcium and magnesium, dissolved out 
of the primitive rock at the same time as the alkalies, 
have been gradually replaced by sodium carried down as 
carbonate by rivers. 

February 13.—Sir William H. Bailey, president, in the 
chair.—Report on the recent Foraminifera from the coast 
of the island of Delos, part iii., Lageninw: H. Side- 
bottom. The writer directed attention to the points of 
difference that occur in the same species, and stated that 
some of the species found have not previously been reported 
from the Mediterranean. Drawings of the most interesting 
forms obtained were exhibited and described. 


Paris. 

Academy of Sciences, February 26.—M. H. Poincaré in 
the chair.—Researches on some metals and minerals found 
in the excavations at Susa, in Persia: M. Berthelot and 
G. André. The objects examined come from the earliest 
Elamite period, earlier than 750 B.c., and analyses are 
given of articles of silver, copper, bronze, lead, and lead 
silicate.—The propagation of a movement round a centre 
in an elastic homogeneous and isotropic medium: study 
of the wave correlative to the variations in density: J. 
Boussinesq.—Some difficulties presented by the estim- 
ation of carbon monoxide in gaseous mixtures: -Armand 
Gautier and M. Clausmann. Synthetical mixtures of 
carbon monoxide with hydrogen and air were analysed by 
absorption with cuprous chloride and explosion with oxygen. 
It was found that the absorption by cuprous chloride, even 
in two successive treatments, was never complete, and that 
measurable amounts of carbon monoxide escaped oxidation 
by explosion.—An important inequality in the study of 
quasi-waves of shock: P. Duhem.—The addition of hydro- 
chloric acid to isobutylene oxide, (CH,),.C—CH,: Louis 


oO 
Isobutylene oxide reacts with concentrated hydro- 
a new chlorhydrin, (C11,),.CCI.CH,(.OH), 
being formed. The starting point for the preparation of 
the isobutylene oxide was the isomeric chlorhydrin, 
(CH,),.C(OH).CH,Cl, prepared from monochloracetone by 
Grignard’s reaction. The physical and chemical properties 
of these closely related isomers are compared.—M. Heim 
was elected a correspondant for the section of mineralogy 
in the place of M. de Richthofen.—The perpetual secre- 
tary announced the death of M. A. F. A. Bienaymé, 
correspondant for the section of geography and navigation. 
—Observations of the Brooks comet (19062) made with 
the large equatorial of the University of Bordeaux: E. 
Esclangon.—The indeterminateness of a function of a 
variable in the neighbourhood of a transcendental singu- 
larity: Pierre Boutroux.—Fourier’s series: Léopold 
Fejér.—The integrals of a differential equation in the 
neighbourhood of a di-critical point: H. Dulae.—The 
application of the analysis of Dirichlet to quadratic forms 
with coefficients: P. Fatou.—The theory of spectra: Ivar 
Fredholm.—The vibrations of an elastic body the surface 


Henry. 
chloric acid, 


450 


of which is at rest: A. Korn.—A particular case of the 
problem of n-bodies: Thadée Banachiewitz.—The exact 


significance of Carnot’s principle: Louis Fredey.— 
Lzvorotatory lactic acid: E. Jungfieisch and M. 
Godchot. /-Lactic acid is much more easily transform- 


able than the d-acid into the (d+J/) acid, and increased 
care in working is in consequence necessary. The crystal- 
lised levo-acid melts at 27° C., at approximately the same 
temperature as the dextro-acid.—The cysts of Gleeosporium 
and their réle in the origin of yeasts: P. Viala and 
P. Pacottet.—Stcllosphaera mirabilis, a new larva prob- 
ably belonging to an abyssal form: R. Keehfer and C. 
Vaney.—The recuperative effects of raw meat after fast- 
ing: Charles Richet. Experiments on dogs comparing 
the recuperative effect after fasting of cooked meat, broth, 
and raw meat showed that the latter [ood is the most 
efficacious.—Study of the variations in the toxicity of the 
contents of the small intestine: modifications of the blood : 
MM. Charrin and Le Play.—The tectonic of the massif 
of the Dent Blanche: Emile Argand.—The geology of 
Iferouane: R, Chudeau. 


New SoutH WALEs. 

Royal Society, December 6, 1905.—Mr. H. A. 
Lenehan, president, in the chair.—A method of separ- 
ating the clay and sand in clay soils and those rich 
in organic matter: L. Cohen.—Latitude of the Sydney 


Observatory; appendix to a paper on the provisional 
determination of astronomical refraction, from  observ- 
ations made with the meridian circle instrument of 


the Sydney Observatory: C. J. Merfield. An alteration 
in the accepted value (¢,=—33° 51’ 41"-55) is regarded as 
unwise until the question is more compietely discussed.— 
Sociology of some Australian tribes: R. H. Mathews. 
The author stated his opinion that among the social in- 
stitutions of a primitive people there is none of greater 
interest and value to the anthropelogist than the study of 
these social systems. He also expressed his conviction 
that neither ‘‘ sexual promiscuity ’’ nor ‘‘ group marriage ”’ 
has ever existed among the Australian aborigines.—An 
undescribed species of Leptospermum and its essential oil : 
R. T. Baker and H. G. Smith. ‘‘ The lemon-scented 
Leptospermum,’’ the species described in this paper, 
occurs in the north coast district of New South Wales 
and the southern coast district of Queensland. It is a 
shrub attaining a height from 6 feet to 12 feet, with erect 
branches and small, lanceolate, ovate leaves, the flowers 
occurring in the axils of the leaves on the upper branchlets. 
The fruits measure about two to three lines in diameter. 
Its differentiation from described species is based on both 
morphological and chemical characters, although the former 
are alone sufficiently marked to warrant its specific rank. 


DIARY OF SOCIETIES. 


THURSDAY, Marcu 2. 

RovaL Society, at 4.30.—The Microscopic Changes in the Nervous 
System in a Case of Chronic Dourine or ‘“‘ Mal de Coit,” and Comparison 
of the Same with Those found in Sleeping Sickness: Dr. F. W. Mott, 
F.R.S.—On the Relationship between Hemolysis and Phagocytosis of 
Red Blood Cells: Dr. R. D. Keith.—Upon the Properties of an Anti- 
typhoid Serum obtained from the Goat: Dr. A. Macfadyen. 

Rovat InsTiruTION, at 5.—The Physiology of Plants: F. Darwin, 
For. Sec.R.S. 

Institution oF ErLecTRicAt ENGINEERS, at 8.—A New Single-Phase 
Commutator Motor: V. A. Fynn. 

MATHEMATICAL SOCIETY, | at 5.30.—On Function Sum Theorems con_ 


nected with the Series =/'/n7: Prof. L. J. Rogers.—On Sommerfeld’s 


‘ 


Diffraction Problem and on Reflection by a Parabolic Mirror: Prof. H. 
Lamb.—On Series of Zonal Harmonics: Prof. T. J. 1'A. Bromwich. 
FRIDAY, Marcug. 

Rova INSTITUTION, at 9.—Some Dietetic Problems: Dr. R. Hutchison. 

PuysicaL Society, at §.—The Velocities of the lonsof Alkali Salt Vapours 
at High Temperatures: Prof. H. A. Wilson.—Some Experiments on 
Earth Currents at Kew Observatory: Dr. Harker. 

RovaL ASTRONOMICAL SOCIETY, at 5.—Preliminary Account of Flash 
Spectra taken Angust 30, 1905: Dr. S. A. Mitchell.—Note on Certain 
Anomalies observed in Radial Velocity Curves: Dr. Alex, W. Roberts.— 
The Total! Solar Eclipse of January 3, 1908: Dr. A. M. W. Downing. 
—On the Variable Star 38, 1905, RX Andromede: A. Stanley 
Williams.—(1) Discussion of Greenwich Observations of the Sun, 1864- 
1900: (2) Discussion of Greenwich Observations of Venus, 1869-1900: 
P.H. Cowell. 

MaracotocicaL Society, at 8.—Descriptions of twenty-seven Marine 
Gastropoda, and one Scaphopod,tfrom the Persian Gulfand Gulf of Oman: 
J. C. Melvill.—Note on Cafulus dissus, Smith: J. C, Melvill.—Mollusca 
from a Rainwash, 150 ft. O.D. at Harlton: Rev. R. Ashington Bullen.-— 
Report on a Small Collection of Land and Freshwater Shells from 
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Uganda, with Descriptions of two New Species of Limicolaria and one of 
Martensia: H. B, Preston.—On New Species of Polyplacophora from 
South Australia: W. T. Bednall and E. H. V. Matthews. 

InstTiTuTIoNn oF Civic ENGINEERS, at 8.—The Design of a ‘wo-hinged 
Spandrel-Braced Steel Arch: R. Freeman. 

SATURDAY, Marcu 10. 

Rovat Instirution, at 3.—The Corpnscular Theory of Matter: Prof. 
J. J Thomson. F.R.S. 

MONDAY, Marcu 12. 

Rovat GEOGRAPHICAL SociETY, at 8.30.—Recent Journeys in the 
Rhodope Balkans: Colonel F. R. Maunsell, C.M.G. 

Society or Arts, at 8.—Fire, Fire Risks, and Fire Extinction: Prof. 
Vivian B. Lewes. 

TUESDAY, Marcn 13. 

Roya Institution, at 5.—Food and Nutrition: Prof, W. Stirling. 

InsTITUTION oF CiviL{ENGINEERS, at 38.—The Widnes and Runcorn 
Transporter Bridge: J. J. Webster. 

THURSDAY, Marcu 15. 

ROYAL Society, at 4.30.—Prebable Papers: A Discussion of Atmospheric 
Electric Potential Results at Kew from Selected Days during the Seven 
Vears 1898 to rg04: Dr. C. Chree, F.R.S.—On the Specific Heat of, 
Heat Flow from, and other Phenomena of, the Working Flnid in the 
Cylinder of the Internal Combustion Engine’ Dugald Clerk. 

CHEMICAL SociETy, at 8.30.—The Interaction of well dried Mixtures of 
Hydrocarbons and Oxygen: W, A. Bone and G. W. Andrew.—The 
Explosive Combustion of Hydrocarbons. W. A. Bone and J. Drngman.— 
The Occurrence of Marsh Gas amongst the Decomposition Products of 
Certain Nitrogenons Bases as a Source cf Error in the Determination of 
Nitrogen by the Absolute Method: P. Haas.—Studies on Comparative 
Cryascopy. Part IV. The Hydrocarbons and their Halogen Derivatives 
in Phenu! Solution: P. W. Robertson.—The Displacement of Acid 
Cee I. Displacement of the Chloride and Nitrate Radicles: A. F. 

oseph, 

Rovat {nstTiTuTion,at 5,—The Physiology of Plants: Francis Darwin, 
Flor: Sec, RES: 

Linnean Society, at 8.—Discussion on the Origin of Gymnosperms : 
Opened by Prof. F. W. Oliver, F.R.S. 

Society oF ARTS, at 4.30.—The Languages of India and the Linguistic 
Survey: Dr. George A. Grierson. 

FRIDAY, Marcu 16, 

Rovat INsTITUTION, at 9.—How to Improve Telephony: W. Dnddell. 

INSTITUTION OF MECHANICAL ENGINEERS, at 8.—Continned Discussion: 
Large Locomotive Boilers. G. J. Churchward.—Probable Paper: Petro- 
leum Fuel in Locomotives on the Tehnantepec National Railroad of 
Mexico: L. Greaven. 

Eripemiotocicat SociEty, at 8.30.—Evolution in Relation to Disease: 
Dr. J. Te |G Nash: 
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TEXT-BOOKS ON PLAIN AND REINFORCED 
CONGO. 

(1) Cements, Limes, and Plasters: their Materials, 

Manufacture, and Properties. By E. C. Eckel. 

Pp. xxxiv+712. (New York: J. Wiley and sons; 


London: Chapman and Hall, Ltd., 1905.) Price 
2anemoe niet. 

{2) Cement and Concrete. By L. C. Sabin. Pp. 
x+507. (London: Archibald Constable and Co., 
Etdeeoos.) Price zis net, 


(3) .1 Treatise on Concreta, Plain and Reinforced. 
By fF. W. Taylor and S. E. Thompson. Pp. 
xvitit 585. (New York: John Wiley and Sons; 


London: Chapman and Hall, Ltd., 1905.) Price 
21s, net. 

44) Reinforced Concrete Construction. By A. W. 
Buel and C. $. Hill. Pp. x+434. (London: 
Archibald Canstable and Co., Ltd., 1905.) Price 


218, net. 

(3) Conerete Stecl: a Treatise on the Theory and 
Practice of Reinforced Concrete Construction. By 
W. Noble Twelvetrees, M.J.M.E., &c. Pp. sii+ 
218; illustrated. (London: Whittaker and Co., 
1905.) Price 6s. net. 

(1) HIS book gives an exhaustive account of the 

various processes involved in the preparation 
of plasters, limes, and cements, and of the examin- 
ation of these materials both by chemical and by 
physical tests. It is probably one of the most com- 
plete treatises which has been published up to the 
present day on this subject, and the author justifies 
the thoroughness of the treatment by statistics in 
regard to the monetary value of the cementing 
material annually produced in Europe and America; 
in the United States the monetary value of cement- 
ing materials increased from 21,773,246 dollars in 

1900 to 45,607,436 dollars in 1903. 

The author classifies cementing materials under 
two heads, viz. simple cementing materials, which 
include all those produced by the expulsion of a liquid 
or gas through the action of heat from a natural raw 
material, and the setting properties of which are due 
to the simple re-absorption of the same liquid or 
gas, and complex cementing materials, which include 
those cements the setting properties of which are due 
to the formation of entirely new chemical compounds 
during manufacture or use. Plasters are first dealt 
with in group i.; the process of manufacture is ex- 
plained, statistics are given as to the total pro- 
duction of gypsum, and details of the chemical and 
other properties of plasters used in building work; 
one chapter in this section is devoted to the manu- 
facture and properties of lime-sand bricks, which are 
made by mixing sand, or gravel, with a relatively 
small percentage of slaked lime. 

As the value of Portland cement annually manu- 
factured in the United States is three-fifths of the 
totat value of the output of cementing materials, 
it is only natural that a very large portion of the 
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book should be devoted to the questions of the 
manufacture and testing of Portland cement. 
The quarrying and other preliminary work neces- 
sary in order to obtain the raw materials from which 
Portland cement is made are dealt with in a series 
of well written and well ilustrated chapters. Then 
follow details of the preparation of the material for 
the kilns, and of the best methods to employ in burn- 
ing the cement and in working the kilns; this is the 
first text-book on this subject in which we have found 
a complete and detailed account of the construction 
and working of the modern rotary kiln. The cement- 
ing value of Portland cement depends so largely upon 
the fineness and character of the grinding that the 
author rightly devotes much attention to a descrip- 
tion of the various grinding machines which have 
been devised for this work. The last portion of the 
book is devoted to an account of the physical and 
chemical tests usually employed in testing Portland 
cement, and the rules drawn up in 1904 by the 
American society for testing materials are given in 
full. 

(2) The original investigations which form the 
basis of this book were made by the author in con- 
nection with the construction of the Poe Lock at St. 
Mary’s Falls Canal, Michigan, under the direction of 
the Corps of Engineers, United States Army. The 
book is divided into four parts; in the first section 
a brief account is given of the different cements and 
limes in ordinary use, and the processes employed in 
their manufacture; there is a good description of the 
rotary kilns now often used making Portland 
cement, 

In part ii. the author deals with the various physical 
tests usually enforced in examining Portland cement 
in order to ascertain its quality and its suitability 
for various purposes, and a series of tables is given 
of the results of tests made by the author in connec- 
tion with the works at St. Mary’s Falls Canal. In 
the last chapter of this section the author explains 
carefully the method adopted at these works for re- 
cording the receipt of Portland cement from the manu- 
facturers, the methods adopted for storing it, and for 
keeping the records of the various tests made from 
sample barrels selected from each delivery; this 
chapter will be found very useful as a guidance by 
any engineer who may have to undertake similar 
works. 

The question of the correct proportion of the various 
ingredients in concrete, and the methods employed in 
mixing them, are dealt with in part iii., and a number 
of tables is given for enabling in any case a determin- 
ation to be made of the percentage of voids present 
in broken stone of various classes when broken to 
varying degrees of fineness; this portion of the book 
is of an extremely practical nature, and contains a 
great deal of useful information. The last portion 
of this section is devoted to the testing of concrete, 
and the results of a carefully arranged series of tests 
carried out by the author are given in tabular form. 
This portion of the book also deals with the question 
of the determination of the modulus of elasticity of 
concrete, and with such important points as the 
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change in volume during the process of setting, re- 
sistance to fire, and other matters of a similar nature. 

The last section of the book, part iv., is devoted to 
a description of the various classes of work for which 
cement concrete is most useful, and the question of 
reinforced concrete, or concrete-stee], as the author 
prefers to call it, is taken up. In the last few chapters 
the methods of applying concrete--both plain and 
reinforced—in large structures such as subways, 
arches, reservoirs, retaining walls, dams, &c., are 
fully explained. The book has a good index. 

(3) The whole question of concrete work, both when 
used by itself and when employed in combination with 
steel, or reinforced concrete, as it is technically 
known, is fully dealt with in this elaborate treatise. 
The first portion of the book is devoted to the proper- 
ties of Portland and other cements, and includes an 
interesting chapter which deals with the chemistry 
of hydraulic cements, and which has been specially 
written for the book by a chemist, Mr. S. B. New- 
berry. The authors then deal with the question of 
the ordinary standard tests of Portland cement, and 
quote the recommendations of the French Commission 
of 1893, and of the special committee of the American 
Society of Civil Engineers, appointed in 1904. There 
are a number of first-rate illustrations of the various 
appliances which are needed, and full explanations 
are given as to the best way of carrying out these 
standard tests. In addition to the standard tests, 
special tests, such as those on compression, adhesion, 
&c., are also discussed. This portion of the book: 
will be found extremely useful for reference purposes. 

Two chapters deal with the questions of the method 
of determining the laws of volumes and voids in 
concrete work, and the right methods of proportion- 
ing the ingredients used in making are explained in 
detail. The methods described may seem almost too 
elaborate, but there is no doubt that it pays well when 
concrete is to be used on a large scale to spend a 
considerable amount of time and trouble beforehand 
in determining exactly the best possible mixtures of 
cement, sand, and broken stone in order to produce 
the most economical] as well as the strongest concrete 
suitable for the work which has to be carried out. 

The authors then begin the subject of reinforced 
concrete, and, after discussing the values which 
should be used for the moduli of elasticity of concrete, 
both in tension and compression, go on to deal 
with the problem of the moment of resistance of a 
reinforced beam. The formule obtained are fairly 
simple, and may be said to be approximately correct, 
since the neglect of the tensile stress taken up by the 
concrete is perfectly reasonable in designing such 
beams. It appears to us very inadvisable in our 
present state of knowledge to attempt to use extremely 
elaborate formulw in calculating the strength of re- 
inforced beams, since the values obtained by different 
experimenters, and even by the same experimenter, 
for the moduli of elasticity of concrete differ by such 
large amounts, and the assumption that the stress- 
strain diagram is a parabolic curve seems to us quite 
unwarranted by the experimental data available up to 
the present time. 
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The authors then give some convenient tables for 
use in the calculation of the strength of beams and 
slabs which are continuous over supports, and work 
out a number of examples to illustrate the use of 
these tables. In dealing with the mixing of concrete, 
a number of illustrations is given of the various 
types of mechanica] mixers now used when concrete 
has to be made on a large scale, including mixers 
fitted with automatic measuring plants in order to 
keep the proportions of the various materials abso- 
lutely uniform. <A special chapter in this section has 
been written for the boolkk by Mr. R. Feret upon the 
effect of sea-water upon concrete. 

A few chapters then follow on the question of the 
effect of frost upon concrete, both during the time 
of depositing the concrete and after the concrete has 
been deposited, upon the necessary proportions of 
the various ingredients in order to secure absolute 
water-tightness in any given mass of concrete, and 
upon the protection afforded to iron and steel when 
used in reinforced concrete against fire and rust. The 
remaining chapters of the book are devoted to details 
of concrete work in various situations, such as side- 
walks of streets, floors and walls of buildings, found- 
ations and piers for bridges, retaining walls, sewers, 
subways, arches, reservoirs, and tanks, and the most 
economical method of strengthening such concrete by 
steel reinforcements. A very good bibliography of 
the subject, and some appendices dealing with the 
formulz for the strength of beams, conclude a very 
valuable book. 

(4) This is a treatise for engineers engaged in the 
design and construction of works in reinforced con- 
crete, and is based mainly on American practice. 
The book is divided into three parts; in part i., for 
which Mr. Buel is responsible, after a brief explan- 
ation of the properties of cement concrete and steel, 
the methods of calculation are dealt with; simple 
formula are deduced for the strength of beams, both 
for the case when the tensile strength of the concrete 
is taken into account, and when it is neglected; the 
more important of the empirical formule, such as 
those due to Thacher, Christophe, and Hatt, are then 
explained, and two very complete tables are given 
for the safe loads in reinforced slabs of various spans, 
based on Thacher’s formula. 

The design of reinforced columns is then discussed, 
and the author by a series of tables shows how closely 
the strengths of such columns, deduced fram the 
formule he gives, agree with the actual crushing 
strengths obtained in a series of tests at the Massa- 
chusetts Institute of Technology. The application of 
this system of construction to retaining walls, dams, 
sewers, &c., is very fully explained, several neat 
graphical constructions being given; and in this 
chapter the author deals with the very important 
problem of the use of steel reinforcement to prevent 
the cracks liable to occur in large concrete structures, 
such as dams and retaining walls, due both to 
shrinkage in setting and to thermal stresses, and he 
is of opinion that high carbon steel] is more economical 
for this purpose. 

In the last chapter of this section the testing and 
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design of reinforced concrete arches are taken up; 
after a brief explanation of the elastic theory and its 
application to the determination of the stresses in any 
arch, Thacher’s formulas for reinforced concrete 
arches are given, and their use in practice explained 
by the help of three typical examples of such arches, 
a highway bridge of two spans, each of 423 feet, a 
single-line railway bridge of 72-feet span, and, lastly, 
a small semicircular arch culvert of 15 feet span. 
These three examples are completely worked out, the 
necessary graphical constructions being shown in full 
in three plates; this chapter will undoubtedly be 
found very useful to any engineer who is engaged in 
the design of such arches. 

Parts it. and iii. are the work of Mr. Hill, and 
deal respectively with representative structures and 
methods of construction; the following branches of 
worl: are dealt with :—foundations of various types, 
including reinforced concrete piles, floors, walls and 
arches in buildings, and columns. ‘The illustrations 
selected, though largely American, include also a 
number of cases of work carried out in Europe on 
the Hennebique system. The application of reinforced 
concrete to large bridges and culverts is illustrated by 
a number of structures which have recently been put 
up in France on the Monier system, and it may be 
pointed out that some hundreds of bridges of this 
type have now been erected, principally in Germany 
and Austria. 

The last section of the book, on methods of con- 
struction, is naturally largely taken up with the de- 
scription of the various forms necessary in elaborate 
reinforced concrete work. The future security of the 
work depends entirely upon the care with which the 
forms are designed and erected, and the economy of 
the work is largely dependent upon forms so designed 
that they can be rapidly put into position, readily 
taken down, and readily re-erected on a fresh section 
of the work. Many valuable hints and labour-saving 
suggestions will be found in this portion of the book. 
The author has evidently based this section upon ex- 
perience of a very varied character in the erection of 
reinforced concrete structures. 

(5) This is another of the somewhat numerous text- 
books which have appeared within the last few 
months dealing with the important subject of rein- 
forced concrete. The author points out that the use 
of steel merely embedded in stone or concrete, as in 
the well known skeleton system of construction, does 
not develop the best properties of each of these 
materials—reinforced concrete alone enables full 
advantage to be taken of the special qualities of both 
the steel and the concrete. 

The first portion of the book deals with the physical 
properties of the two materials, concrete and steel, 
and a number of carefully selected tables is given 
of tests of these materials. The general theory of 
concrete-steel beams is then considered, and special 
emphasis is laid upon the necessity of an accurate 
knowledge of the moduli of elasticity. 

We are afraid, however, that the author has fallen 
into confusion of thought in discussing the question 
of the position of the neutral axis; on p. 43 he refers 
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to an imaginary beam of concrete and steel, and 
appears to consider that each square inch of the con- 
crete will carry the same total stress, ignoring 
altogether the variation in intensity of stress with 
distance from the neutral axis; and again, in 
chapter iv., when discussing the position of the 
neutral axis, he states that the position of this is 
affected by the fact that the compressive strength 
of the material (concrete) is greater than _ its 
tensile strength. Surely there is confusion here 
between strength and modulus of elasticity, and this 
confusion seems to run through all the rules and 
calculations for the position of the neutral axis. This 
portion of the bool certainly requires to be carefully 
revised if it is to become a trustworthy text-book on 
the subject. 

The subject of floor design in concrete and steel is 
taken up, several large floors constructed on the 
Hennebique system are fully described, and tables are 
given of working stresses which can be allowed, and 
the building rules which have been laid down by 
various authorities in connection with the design of 
such floors. The application of reinforced concrete 
to foundation worl: in bad soils is discussed, and the 
author shows that by the use of this type of construc- 
tion the depth to which the foundation must be taken 
can be very considerably reduced. The last chapter 
discusses the construction of reinforced concrete 
columns, special attention being given to Considére’s 
hooping method. 


CHEMISTRY FOR SCHOOLS. 
Notes on Volumetric Analysis. By J. B. Russell and 


A. H. Bell, Pp. viiit+94. (London: John Murray.) 
Ericer2s: 

Introduction to Chemical Analysis. By Hugh C. H. 
Candy. Pp. xii+11y. (London: J. and A. 


Churchill, 1905.) Price 3s. 6d, net. 

An Elementary Text-book of Inorganic Chemistry. 
By R. L. Whiteley. Pp. viii+245. (London: 
Methuen and Co.) Price 2s. 6d. 

Elementary Chemistry, Progressive Lessons in. By 
F. R. L. Wilson and G. W. Hedley. Pp. xii+ 168. 
(Oxford: The Clarendon Press, 1905.) Price 3s. 

A Three Years’ Course of Practical Chemistry. By 
George H. Martin and Ellis Jones. Pp. viii+112. 
(London: Rivingtons, 1906.) Price 2s. 

T seems to have become a recognised practice for 
schools and colleges to produce their own small 
text-books or notes on some portion of the science cur- 
riculum, first for internal use, and then for the benefit 
of outsiders. Whether this multiplication of little 
books is desirable is somewhat questionable. With- 
out going so far as to say that these small books 
conduce to cramming or getting through examin- 
ations, there is always a slight lurking suspicion about 
this point. Our various *‘ examination ’’ boards are 
perhaps answerable for the small bools production. 
Mr. Russell's book is intended, no doubt, for use 
on the working bench. The directions for working 
are short, mainly to the point and in logical 
order, but surely they are too frequently repeated. 
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After about twelve pages of instructions and examples 
on the use of permanganate, the student ts still told 
to weigh out so much ferrous salt, make up to so 
much, &c.; little room is left for the student to think 
and find out for himself. 

After the idea of ‘* normal solution ’* has been once 
grasped, many of the directions might be left out. 
One somewhat objectionable point noted is the direc- 
tion to weigh out a certain definite quantity of a sub- 
stanee, say 5.3 grams. This is not an easy matter 
for beginners. It is better to take a weighed quantity 
und make up solution to the desired strength by 
addition of the calculated proportion of water. 

The ground covered ranges from acid and alkali 
through permanganate to silver and thiosulphate, 
preceded by a good description of the use of the 
buretie, &c. The book will no doubt be useful, 
especially with large classes where the instructor is 
not able to get rapidly around to the students. 

The preface of Mr. Candy's book informs us that 
the methods and processes of analysis and synthesis 
have been chosen to meet the requirements of students 
preparing for parts i. and ii. of the preliminary 
scientific examination in the University of London 
and the first examination of the joint board. After 
a sensible introduction, chapters follow on the identi- 
fication of bases and acids, methods of separation 
and tests of purity, and a very useful chapter on 


preparations. In the latter section are included 
examples of preparations of mineral salts, acids, 
esters, alcoho] derivatives, &c. The processes of 


taking a melting point and a boiling point might 
have been illustrated by a sketch. The prepar- 
ation method for aldehyde is somewhat dangerous in 
inexperienced hands. It is safer to drop alcohol, very 
slowly, into the warm bichromate mixture and distil 
off the aldehyde as fast as formed. Some short 
chapters on equivalent and yolumetric operations com- 
plete the book. The matter is clearly expressed, and 
the book will be useful for the class of students for 
whom it is intended. 

The first forty-two pages of Mr. Whiteley's book 
deal with physical changes and physical properties. 
The book is rather freely illustrated by diagrams of 
apparatus, and the descriptions and explanations are 
generally quite clear, full, and understandable. It 
is designed for the use of those studying elementary 
chemistry on the lines of the Board of Education 
svilabus. The purely chemical sections include air, 
water, common salt, chemical theories, compounds of 
nitrogen, carbon and sulphur. There are appendices 
on solubilities of salts, questions and answers to 
calculations. The book should be very useful, 
especially to students unable to attend courses of ¢x- 
perimental teaching or lectures. 

The volume by Messrs. Wilson and Hedley is 
intended as a school course for beginners. It 
entitled ‘‘ Elementary Chemistry,’ but a large part 
of the book is concerned with necessary matters of 
elementary physics, such as measuring, length, areas, 
volume, the thermometer, density, solution, evapor- 
ation and bailing, Boyle’s law, &c. The book is 
simply and clearly written, and illustrated by useful 
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diigramis. Strictly speaking, there is no chemistry in 
the book, but we think all boys intending to com- 
mence that subject would benefit exceedingly by worls- 
ing through the excellent course here given. 

The plan of instruction set forth by Messrs. Martin 
and Jones is to perform some experiments on a given 
substance such as mixing ‘‘ salammoniac with quick- 
lime and heating in a test tube.’’ The inquiring stu- 
dent is then required to write out an account of what 
he notices, and to compare the results with those ob- 
tained when one of the substances is heated alone. 
Commenced with moderately young students who 
have not the bogey of an examination paper, or a 
particular syllabus, throwing a baleful shadow over 
them, this plan should produce excellent results. The 
book could scarcely be used to full advantage by stu- 
dents working alone, but with a sympathetic teacher 
at hand to fill in necessary explanations we think the 
volunic a valuable addition to the host of books 
already available. \V.. Rea 


CERTAIN MODERN TIEWS ON PATHOLOGY 
By M. Félix 
Félix Alcan, 


Introduction a@ la Pathologie générale. 
le Dantee. Pp. x+ 504. (Paris: 
1906.) Price 15 frances. 

ilies this work the author has grouped together a 

large and heterogeneous mass of information and 
speculation, always interesting and always fascin- 
ating. The first line of his introductory remarks leads 
us from the tubercle bacillus to the Milky Way, from 
the infinitely small to the immeasurably large, and 
we are soon assured that everything that exists in this 
formidable interval of space can be subject to investi- 
gation, provided it, in any way, can influence us. 

This promise holds good for everything, from an 

earthquake on the satellite of Sirius to an analogous 

occurrence in the interior of an electron; and so on, 
until after forty pages of pleasant reading we learn 
that the object of the book is principally to support 
the views of M. Bordet ‘‘ and some others ”’ as to the 
question of immunity. The theories of Ehrlich and 
his followers give a purely chemical interpretation of 


the facts of immunity, and are unsatisfactory  in- 
asmuch as they confound colloidal changes with 


chemical changes, properly so called. Ehrlich’s views, 
he says, threaten to become to general pathology 
what Weismann’s have been to biology. 

““T¢ is always dangerous to give names to things 
which do not exist—this is to create entities, of which 
it will afterwards be found extremely difficult to dis- 
embarrass oneself.’ 

The author divides his book into two great sections. 
In the first he desires to advance slowly, to return 
frequently to the same subjects, so as not to come 
into too violent collision with the habit of thought 
of those who have for a long time been familiarised 
with the language of chemistry; also to give a short 
account of such of the properties of colloids as may 
be of interest to the biologist, and to sketch the main 
lines of the physical theory of serotherapy. Thus he 
leads the reader ta the ‘‘ notion ’”’ of the three heredi- 
ties, chemical, physical, and symbiotic heredity. The 
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first part concludes with certain considerations as to 
the influence of radiations on the equilibrium of living 
substances. 

In the second division of the work the author pro- 
cecds to render more precise the language prepared 
in the first part of his study. He reviews the more 
important types of infection, and particularly con- 
siders intracellular parasitism and symbiosis; then 
he passes on to the phagocytic studies of M. Metchni- 
koff, and uses a language different from the vitalistic 
expressions of the great Russian savant. Next 
comes the considerations of the comportment of the 
living organism towards injections of dead colloids, 
thus leading up to the study of infection proper, i.e. 
disease due to living micro-organisms. The above 
abstracts will suffice to show the aim of the author’s 
book, and chiefly he desires to use “ the language of 
equilibrium,’ language borrowed from physical chem- 
istry. He holds the law of Le Chatelier valid for 
the modification which an organism undergoes when 
it triumphs over infection. ‘* The modification pro- 
duced in a system of bodies in a state of equilibrium 
by a variation of one of the factors in the equilibrium 
is of such a nature that it tends to oppose itself to 
the variation that determines it.’’ His position is 
even more clearly defined on p. 184, where he says 
that he wishes to show that if the immunities that 
result from the resistance of organisms to infection 
resemble the phenomena of physical chemistry, the 
resemblance is exclusively on the physical side. He 
finds that questions on immunity and serotherapy are 
discussed in the language of chemistry, even by those 
investigators who do not accept the theories of 
Ehrtich—therefore the very words used are filled with 
unjustifiable hypotheses, and give an inflexible inter- 
pretation to phenomena. For example, the partisans 
of the chemical theory of serums admit the existence 
of two definite and complementary substances, 
‘“cytase ’’ and ‘‘fixative,’’ the former thermolabile, 
the latter thermostable, and these thermic relations, 
according to M. le Dantec, suggest that these sub- 
stances—even if chemically definite bodies—act in 
virtue of their physical character rather than in 
accordance with their chemical structure. 

The phenomena of bacteriolysis receive at the 
hands of Ehrlich a purely chemical interpretation; 
M. le Dantec deliberately states that the chief fault 
in Ehrlich’s theory is that the serum-producing 
animal must have an immediate and profound know- 
ledge of chemistry. This can scarcely be seriously 
meant. 

Nowhere does he give a complete account of the 
views on immunity and toxins held hy Ehrlich, nor 
is this to be looked upon as a fault, inasmuch as those 
of Ehrlich’s opinions that he does consider he re- 
gards as entirely untenable. Still, this omission (if 
such it be) shows that the book will be of little use 
to a student really needing an introduction to general 
pathology, however interesting and instructive the 
work may be to the thoroughly equipped investigator ; 
and to the latter the learned author doubtless 
addresses himself. First and foremost he is a bio- 
logist, and, moreover, is imbued with the belief that 
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pathology is capable of throwing a flood of light om 
biological questions. 

Many pages of the work remind us of the author’s 
well known papers in the Annals of the Pasteur 
Institute, and these pages will be read by many with 
reminiscent pleasure. 

Nowhere is the author more interesting and lucid 
than in his discussion of Mendelian or discontinuous 
heredity; his quotations are apt and instructive; his 
own remarks carry with them the imprint of careful 
study and original thought. In this connection he 
replaces the ‘‘ representative particles’? of Darwin 
and Weismann by the Pasteurian word ‘ microbe 
meaning thereby particles productive of diatheses— 
and claims that by so doing he loses nothing in the 
narration of the facts, while gaining the advantage 
of placing the diatheses (characters of Mendelian 
heredity) apart from the characters of heredity 
properly so-called. 

The book is well worth careful reading, and the 
author is to be congratulated on a work which will 
challenge the attention of the more advanced students 
of pathology. Wa. St. C. SyMMERS. 


OUR BOOK SHELF. 


Die optischen Instrumente. By Dr. Moritz von Rohr. 

Pp. v+130. (Leipzig: B. G. Teubner, 1906.) 
THE aim of this littl book, one of a series dealing 
popularly with various subjects of scientific or general 
interest, is to give a simple account of the develop- 
ment and modern theory of optical instruments, and 
to make clear to readers possessing no special 
technical knowledge the main features of their optical 
construction, The treatment is largely based on the 
work of Abbe; and in the introductory chapters, which 
deal with the general principles governing the form- 
ation of optical images and the consequences de- 
pendent on the characteristics of the eye, special 
attention is given to the question of aperture and the 
limits of the image-forming pencils, and to the 
manner in which the perspective of a picture may be 
modified in the image. In the application of these 
considerations to the photographic fens, the micro- 
scope, and the telescope, there is some novelty and 
interest. In other respects a clear and concise account 
is given of the main properties and aberrations of the 
different instruments, whether for objective or sub- 
jective use, with some brief historical notes. The 
section on the photographic lens is followed by useful 
particulars as to enlarging and projection apparatus ; 
the description of the microscope includes a short 
explanation of Abbe’s theory of microscopic vision, 
of the relation of ‘‘ numerical aperture ‘* to resolving 
power, and of the sine law, and even admits of refer- 
ence to the possibilities of photomicrography with 
ultra-violet light. To the description of the ordinary 
forms of telescope are added some notes on the prism 
binocular as constructed by the Zeiss firm. The 
diagrams and illustrations are noticeably well drawn 
and clearly printed. 


Second Year Chemistry, a Handbook for Laboratory 
and Class Work. By Prof. Edward Hart. Pp. 
vit165. (Easton, Pa.: The Chemical Publishing 
Cow 19052) Prices 1-25) dollars: 

Tue plan of this book is to begin, after a few theo- 

retical generalities, with some careful quantitative 

determinations. Thereupon follow qualitative ana- 
lysis, chemical arithmetic, and, finally, more quanti- 
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itative analysis. The treatment is marked throughout 
‘by a considerable degree of originality, and the book 
appears agreeably free from the domination of an 
examination syllabus or of the authority of any par- 
ticular school. It is unusual to find the determination 
‘of silicon in pig-iron or steel in an elementary book, 
and so also the use of a Hempel gas apparatus; but 
there is, after all, no good reason why the practical 
work of elementary students should not be inter- 
spersed with exercises of this more technical kind. It 
is astonishing what sanctity is still attached to the 
established order of practical chemistry, and it is not 
the least interesting feature of this book that it is 
markedly unorthodox. Most teachers will admit that 
they may profit by carefully inspecting the plans of 
instruction adopted by their well accredited colleagues, 
and such a remark may certainly be made of Prof. 


‘Hart’s little book. iN, Sy, 
La Nature et la Vie. By Henry de Varigny. Pp. 
iit+356. (Paris: Armand Colin, 1905.) Price 


3-50 francs. 

In a pleasant and easy fashion the writer of this book 
carries the reader from the beginnings of life to its 
termination by death. The origin of life on_ this 
planet, the vital phenomena of the lower and higher 
forms of vegetable and animal life, the part played 
by bacteria in the fertilisation of the soil, the evolu- 
tion of living forms, parasitism, the multiplication 
of animals and plants, the beginning of the end, 
the problem of death, and the immortality of the 
protozoa are a few of the subjects dealt with. The 
‘hook may be recommended as a good popular intro- 
duction for the educated but non-scientific reader to 
‘general biological problems. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTURE. 
No notice is taken of anonymous communications. ] 


A Plea for Absolute Motion. 


Newton believed in the possibility of absolute motion 
(i.e. motion in space not necessarily relative to other 
material bodies), founding his argument on the fact that 
‘tthe rotation of a planet might be detected by experiment 
on the planet itself without reference to outside bodies. 
Newton’s reasoning is unanswerable, but it only takes us 
part of the way. Though it proves that using the principle 
of gyrostatic action we can determine direction in space 
absolutely, it fails to distinguish one parallel line from 
another. We can only observe relative motion. This state- 
ment, which no one doubts, is generally taken to be 
synonymous with the assertion that nothing but relative 
motion will ever be known. So firmly is this generalisation 
rooted in the present generation of philosophers that ] am 
afraid the expression of a contrary opinion will only result 
in placing its author on the ‘‘ Index’ of De Morgan’s 
Budget of Paradoxes. 

It is therefore with considerable hesitation that I venture 
to raise the question whether we are not most of us in 
our innermost hearts believers in absolute motion, and 
whether a good deal of the persistence with which we try 
in our lectures to prove that no meaning can be assigned 
to absolute motion does not arise out of the desire to 
repress our own rebellious doubts. As regards the direct 
evidence of observation we are all agreed, but if from the 
outset we limit the results of reasoning to that which may 
‘directly be controlled by experiment, we must throw over- 
board a good many theories which are firmly believed in 
by men of science. 1 will try to show that it is almost 
impossible to exclude the idea of absolute motion from our 
discussions, and that some of our scientific definitions 
tacitly admit it. 
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The observed motion of the solar system through the 
stellar universe has frequently been introduced into the 
discussion of relative motion, but 1 do not think that its 
full importance has been recognised. The thesis I wish 
to maintain is that the question whether our solar system 
possesses velocity not only relatively to the stellar universe, 
but absolutely in space, constitutes a definite problem to 
which a scientific meaning can be attached. It is 
immaterial to my purpose whether our present observations 
are sufficient to allow us to draw any definite conclusions. 
lf the validity of the question itself is admitted, my point 
is gained. 

In order to free the main issue from the uncertainties 
arising out of the imperfections of our observations, 1 will 
base my argument on an ideal condition of the universe 
which resembles the real universe sufficiently to be admitted 
as a possibility. The displacement of a star relative to the 
solar system may be determined in two ways. While 
telescopic observations give us the angular motion in a 
plane at right angles to the line of sight, spectroscopic 
observations allow us to determine radial velocities. To 
determine velocities by means of the telescope we require 
to know the distance of the stars, but the determination 
of parallax is a question of instrumental perfection and of 
long-continued observation. We commit, therefore, no error 
in principle if we imagine the parallaxes of the stars in 
our ideal universe to be known, so that the combination 
of telescopic and spectroscopic observations can determine 
the relative velocity in magnitude and direction. 

It is a matter of history that telescopic observations 
alone have led to the conclusion that the solar system 
moves relatively to the stellar system towards a point 
which, as fixed by Prof. Newcomb’s discussion, has a 
right ascension of 277°-5 and a declination of 35°. Taking 
this point as apex, Prof. Campbell divided the heavens into 
eighteen zones, obtained by drawing circles of latitude at a 
distance of 10° with the apex as pole. In every one of 
the zones which had a smaller apical distance than go°, the 
average motion was one of approach to the sun, and in 
every one of the zones having an apical distance greater 
than go° the motion was one of recession from the sun. 
A complete discussion gave for the line of direction, as 
obtained by the spectroscopic method, R.A. 277°-5, dec. 20°, 
the right ascension agreeing exactly with the value de- 
duced by Newcomb, though the declination differs 
materially. The relative velocity found was about 20 kilo- 
metres per second. 

We may now idealise this observed universe so as to 
simplify the argument, and bring out its essential points. 
Divide the heavens into a number of compartments. Let 
in each compartment the relative velocities be measured 
for a large number of stars combining the spectroscopic 
and telescopic method. Let u be the average velocity of 
each group relatively to the solar system, so that the 
velocity of each star in the group can be represented by 
u+v, both quantities being vectors. For the sake of 
argument, assume that u is the same for all groups, and 
that v within each group is distributed according to the 
law of errors. As regards v, there is no predominance 
of any direction (otherwise « would be affected), and its 
magnitude will be distributed about its mean value in a 
manner which we will take to be the same for all groups. 
The question arises: How should we interpret such observ- 
ations if the facts were as stated? 

It is not sufficient to sav that the observations would 
prove a relative motion —u of the sun with respect to 
the stellar system, for this would only represent a small 
part of the facts. The important point brought out by the 
observations is that the relative motion is observed to be 
the same for the mean point in each one of a great number 
of groups of stars. The fact that within each group the 
distribution follows the law of errors leads to the conclusion 
that the groups are independent systems, and 1 put the 
question thus: Does it require an explanation why all 
these independent systems should have the same vector u 
imposed upon them? Jf you admit the validity of this 
question, if you begin even to discuss the alternative ex- 
planation that the vector w reversed really belongs to the 
solar system, and indicates its velocity, you have practically 
surrendered to absolute motion. If there were only one 
star in existence showing relative motion towards the 
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solar system, and someone were to begin to ask: Is it 
the star that moves or ourselves? we should at once reject 
the question as absurd, and say that the two alternatives 
mean the same thing. But I doubt whether there will 
be many who would be satisfied to contemplate a stellar 
universe, each member of which has the same relative 
velocity with respect to the sun, without feeling that here 
is a problem which requires investigation. 

The ideal case considered might be realised if we could 
imagine observations to be taken from a molecule in a 
mass of gas enclosed in a box, the observations being 
taken in the interval between two collisions. If other 
molecules could be brought within the range of observ- 
ation, we should, indeed, find that for the mean point in 
each group containing a large number of molecules the 
observed relative moticn has the same value, that value 
being the reversed velocity of the molecule itself. If there 
were any ordinary common-sense philosopher placed on 
the molecule, he would argue that his observations have 
really determined the absolute velocity of his place of 
abode in space, but his wiser colleagues will tell him 
that he is wrong, and that he has only determined his 
velocity relative to the rest of the system. The common- 
sense philosopher would then justly claim that he has done 
more than that, and point out that the whole system of 
molecules can be divided into a great many groups, and 
that the relative velocity in all the groups is identical 
in magnitude and direction. With our greater knowledge 
from outside, we know that the velocity which has been 
determined really belongs to the molecule, and we should 
probably add (though this is not a matter which the 
supposed observations could have proved) that it is the 
velocity relative to the vessel which contains the gas. 
But even then not all the facts which the observer on the 
molecule has discovered are accounted for. If the gas 
could be set into violent motion, without altering the 
velocity of the particular molecule from which the observ- 
ations are made, the observer would still obtain the same 
value for his relative motion, but the different groups into 
which he has divided his space would no longer give 
identical values. The complete conclusion to be drawn from 
the original observations is, that a velocity has been deter- 
mined relative to an outside body which is mechanically 
connected with the system, and that each group of mole- 
cules is separately at rest relatively to this outside body. 

Consider now the application of this example to our 
problem. If we could argue by analogy we should con- 
clude that the observed velocity of the solar system really 
belongs to it, and not to the stars, but that it must be 
taken as relative to something which is outside the stellar 
universe, though connected with it. If that something is 
material, we should be forced to the conclusion that we 
have determined a velocity relative to a material body 
which has not come into our range of observations at all. 
The conclusion seems too absurd to be entertained. The 
only alternative is to replace what in the case of the 
gas was the containing vessel by something immaterial, 
which therefore we cannot imagine to be in motion. Not 
being capable of motion it must be at absolute rest, and 
we may identify it with that abstraction to which we give 
the name of space. All motion relative to space is absolute 
motion. 

It may be said that if this argument is to be applied 
to the actual universe, J have left out of account a large 
number of bodies of which we have no cognisance because 
they are not luminous. It fs possible that these obscure 
bodies would, if we could observe them, show a systematic 
motion which would quite upset the previous conclusions. 
To this ] reply that I have treated an ideal case which 
may or may not coincide with the actual one. I have 
expressed no opinion as to whether, on the strength of 
present observations, we are justified in assigning absolute 
velocity to the solar system; but it may be pointed out 
that almost every theory which we now believe to be true 
may some day be upset by facts at present undiscovered, 
which cannot be reconciled with it. Should we come to the 
conclusion that our solar system is in motion we may 
have to modify that belief in the future, but this possibility 
does not prevent our being justified in adopting views which 
are in accordance with the facts at present known. 

There is an easy way out of the difficulty. When we 
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are driven to our wits’ end we have recourse to the zther.. 
Why, then, assume absolute motion when it is so simple- 
to say that you have determined the motion relative to. 
the zther? We should by this device be able to calm our- 
consciences as regards relative motion, no doubt, but at 
the expense of logical consistency. A moment’s reflection 
will show that the zther has nothing to do with the ques-- 
tion. If the zther were non-existent and the corpuscular 
theory of light were true, the displacement at right angles. 
to the line of sight would still be observed, and as regards 
the radial velocities the contemplation of the correspond-- 
ing acoustical problem is decisive. The note of the whistle- 
of an approaching engine is quite independent of the direc- 
tion of the wind. Similarly, the observed Doppler effect. 
when the spectra of stars are examined is independent of 
any uniform drift there might be in the ather. No doubt 
we may, and probably must, consider the ether as. 
immovable in space, and in that case absolute motion in, 
space becomes identical with motion relative to the ether ; 
but the direct conclusion derived from the observation of 
stars applies to space, and not to the zther. 

All our observations of position can only be relative to- 
some standard point. Motion involves change of position, 
hence motion can be relative only. This is the main argu- 
ment on which the impossibility of absolute motion is 
founded. But it proves only that observed velocity must 
be relative, and not that there is nothing real correspond- 
ing to absolute velocity. The argument also assumes 
the very doubtful proposition that velocity must be derived 
from change of position. It may be the other way round, 
velocity may be the more fundamental thing, and change- 
of position may have to be derived from it. It seems to 


be equally logical to take s= [vat or v=ds/dt as the- 


equation representing the relationship between the position 
and velocity. Indeed, if we read Poincaré’s description of 
how we form our ideas of space, we must be struck by the- 
importance attached to the muscular sensation which. 
accompanies a change of position of our bodies. To quote- 
only one of his sentences :—‘‘ None of our sensations could 
have led us by themselves to the conception of space. We- 
are led to this conception only by studying the laws accord-- 
ing to which our sensations succeed each other.’ Bearing. 
this in mind, it seems rational to start from the idea of 
velocity as rate of change of position, and deduce the idea 
of position from it. Rest would become an abstraction,. 
and would have to be defined as an infinitely small motion. 

There is, however, another way of looking at it. It is. 
known that it is much more difficult to convince ourselves. 
of the objective nature of time than of space or velocity. 
In fact, I believe most metaphysicians now would deny 
the objective nature of time altogether. It might there- 
fore be useful to accept both position and velocity as. 
fundamental conceptions, and deduce time intervals from 
them. In any case, sufficient has been said to show that: 
the practical definition of relative motion cannot in itself 
be taken to prove that absolute motion is an impossible- 
conception. 

lf 1 suggested at the outset of this discussion that 
most of us have all along been secret believers in absolute- 
motion, | was led to that belief partly by the manner- 
in which the problem of solar motion in space has always. 
been treated. Those who have drawn the logical con- 
clusion from the observations have not infrequently guarded’ 
themselves by some statement that after all it is only 
relative motion they are trying to prove. But their dis- 
cussion nearly always tacitly assumes, not relative, but 
absolute motion, and |] think most astronomers and 
physicists, if taken unawares, would admit the absolute- 
motion of the solar system in space as a proved fact, 
though on second thoughts they might try to explain it 
away bv motion relative to the zther or by some other ex- 
pedient invented ad hoc to safeguard their trne faith in: 
relative motion. 

But a tacit assumption of absolute motion is also in- 
cluded in the definition of force which at present is much 
in favour. ‘‘ Force is rate of change of momentum.” If 
velocity is relative, momentum is relative also. The above 
definition is therefore incomplete, and may be misleading 
unless it is definitely stated what the standard system is 
relative to which momentum has to be measured. Ever) 


464 


<juite apart from the earth's rotation the iorve of gravity 
impelling a body to the ground is not correctly measured 
by the rate of change of momentuin relative to the earth. 
Though the neglect of the mass of the body itself, compared 
with that of the carth, may not lead to serious contradic- 
lions in this particular instance, the definition is wrong in 
principle unless absolute momentum be meant, or unless 
it be specified that the momentum has to be taken relative 
to some body unaeted on hy any forces. 

For our definition of force we shall have to return to 
Newton, and I may have to trouble you with a further 
communication to justify my belief that though modern 
criticism hus been able to point out the weak spots of the 
Newtonian system, it has failed to substitute any more 
secure or more logieal hasis for our foundation of 
mechanics. ARTHUR SCHUSTER. 


The Diffusion of Solids. 


I\ view of the interest attaching to the vaporisation and 
liffusion of solids, the following observations may be 
worthy of record. 

On the inside of the case of u silver wateh between forty 
and fifty years old, and opposite the steel pin of the key- 
hole, a diffused, dark patch, larger than the key-hole 
itself, was noticed. When a drop of strong hydrochloric 
acid wus placed on the spot, bubbles of gas were evolved, 
and the colour gradually became lighter, though after ten 
minutes, when action had apparently ceased, the patch was 
still plainly marked. On adding a drop of potassium 
ferrocyanide solution the hlue precipitate due to iron was 
formed. Similar results have been obtained with other old 
watches. Since it was shown that the iron was not in 
contact with the silver, the facts indicate that the iron, or 
possibly some compounds of iron contained in it, vaporises, 
dissolves in the silver, and penetrates for some distanee 
into the latter by diffusion. 


Prof. F. D. Brown has observed an effect of similar 
nature. On a porcelain writing tablet were notes written 


in blacklead perhaps forty years ago. While recent writing 
is easily temoved, these- marks can no longer be defaced 
in any way by washing or mere surface scratching, showing 
that the carbon has penetrated into the porcelain no in- 
considerable distance. That this should have taken place 
in the case of two such refractory solids as carbon and 
poreelain is all the more remarkable. 
Joun H. Howe. 


Grammar School, Auckland, N.Z., February 4. 


Earth Tremors in India. 


Ix connection with the short description of the Wangra 
earthquake, and the reference to the still greater earth- 
quake of 1897, contained in Nature of Mareh 1, p. 418, 
it may be of interest to note that, at a distance of about 
twelve miles from the point that was supposed to be the 
centre of greatest disturbance in the latter earthquake, 
tremors were still appreciable, at frequent intervals, in the 
early part of 1904. 

While we were sitting on the verandah of the Govern- 
ment bungalow at Rongmudu, in the Garo Hills, near the 
point at which the river Somersury changes the direction 
‘of its flaw from east to south, in the early afternoon of 
February 10, 1604, my travelling companion, Mr. A. B. 
Nowell, of Dwarra, Sylhét, directed my attention to a 
booming sound like the beating of distant gongs, and at the 
sume time pointed to a glass of water standing on the 
tahle in Tront of us, in which the water was distinetly 
agitated, The tremor lasted for only ten or fifteen seconds. 

Mr. Nowell, who had spent some months of each year 
in that neighbourhood for several years in succession, in- 
formed me that tremors oeeurred at frequent intervals 
every day when he first came there, but were getting fainter 
and less frequent as time went on. Later in the same 
‘day he directed my attention to another tremor, but as we 
were then walking in the jungle I failed to appreciate it. 
On the following day we travelled many miles southwards, 
or away from the centre of disturbanee, so that | had no 
further opportunity of observing these phenomena. 

W. Gatroway. 
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Peeuliar Ice Formation. 


1 suoutp like to direct attention to a peeuliar ice form- 
ation which | have noticed during the last week on the 
moorland area at this place, and I should be glad to know 
if this phenomenon has been observed elsewhere. 

The moorland here is of considerable extent, and at a 
height of 1000 feet above the sea level. The rocks on the 
upper surface are of a brittle shale with outcropping sand- 
stone, and on the lower slopes beds of clay and gravel. On 
March 2 | noticed the surface of the ground for distances 
of a hundred yards or more raised to a height of from 
1 to 2 inches, and supported by ice pillars, whieh had 
evidently grown by addition of water from below the 
surface. The sensation of walking on these patches was 
somewhat analogous to that observed when walking upon a 
good pile carpet. The late snows had all melted, but the 
surface cantained much moisture, and there had been a 
certain amount of frost the previous night. The time was 
9.30 a.m., and as I stood there these ice pillars crackled 
and fell in such order as to give the surface a honey- 
combed appearance. 

1 found on examination all the talus slopes in the 
gullies of the moorland to be eovered with the same ice 
structure. [hese ice pillars were not very evident until 
some of the earth had been cleared away, us a thin layer 
of earth was held up in a very uniform manner on the top 
of them. 1 found them perpendicular to the surface, both 
on the pathway and upon the inelined surfaces in the 
gullies. Several hours afterwards, when the heat of the 
sun’s rays had melted the ice pillars, the whole surface pre- 
sented a honeyeombed appearance. I only noticed this to 
have taken place in those areas void of any vegetation what- 
ever, and where the heat would be quiekly radiated into 
the atmosphere. The whole of these areas is now broken 
up into a very fine titrated soil; il this tendeney to super- 
feial vertical ice thrust is at all general, it appears to me 
to be a great factor in the disintegration of surface soils. 

Janes Fou.ps. 

Darwen, Luncashire, March 5. 


Cooperation between Scientific Libraries. 


1x connection with the discussion raised by the note on 
Dr. Muir's paper (p. 372) and Dr. Bather’s letter, it may 
be of interest to note that the Royal Irish Academy, some 
five years ugo, prepared a classified card-eatalogue of the 
scientific serials accessible in various libraries in Dublin, 
and it is proposed to keep this up to date through the co- 
Operation of the various librarians. This eatalogue is 
always ready for reference by any member or visitor in 
the academy’s reading-ronm; and it has been of late vears 
the custom for the library committees of various Dublin 
institutions to inquire, when a new periodieal is proposed, 
as to its possible previous inelusion in one of the other 
libraries. GRENVILLE A. J. COoLe. 

Mareh 10. 


Sounding Stones, 


With regard to Mr. Tingle’s letter in Nature of 
January 4 (p. 222) on sounding stones, it may interest you 
to know that I have just seen at Pagan, the former capital 
of Burma, now in ruins, a large log of fossil (or rather 
silicified) wood, used as a gong. It emits a elear ringing 
note when struek, and is used, like all pagoda bells or 
gongs, to direct the attention of the guardian spirits to 
the offering about to be presented by the pious Buddhist. 

O. F. WuEELER CUFFE. 

Meiktila Upper Burma, February 11. 


An Inquiry for Books. 


Can any reader of Narure direct me to English books 
on the history of Arabic literature, history of Arahie educa- 
tion, and general sanitation? G. Hamam. 

Oriental College, Zahleh, Beirdt, Syria, February 24. 
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A NEW COUNTY BIRD-BOOK.} 


A BOOK on the birds of Hampshire and the Isle 

4 of Wight fills up a blank in the list of English , 
county avifaunas, and is a particularly interesting 

instalment of the series. Few, if any, districts in | 
Great Britain surpass this in the attractions it , 
possesses for the field naturalist, its natural features 

presenting a greater variety than is usually to be 

found in an area of similar limitations, large though 

this county is. If it boasted of nothing more than 

the far-famed New Forest, the happy hunting-ground 

of so many naturalists, Hampshire would furnish 

material for a good bird-book. But in addition to its 

_ woodlands it embraces open downland and hills, culti- 

vated country and a varied coast-line including the 

muddy estuaries and harbours of the mainland and 

the famous cliffs of the ‘Island.’ It is not, there- 

fore, surprising to find the district credited with a list 

of 127 resident birds and summer visitors, which re- 

main to breed, in addition to 7o 
winter visitors, 36 occasional visi- 
tors, and 61 species of so rare occur- 
rence that the authors are obliged 
to attribute their appearance to 
accident. With regard to the occur- 
rence of rare visitors on migration, 
the authors point out that the light- 
houses and vessels (to which are due 
the discovery of so many waifs) on 
this coast are not good stations for 
observation. 


Hampshire has not been less 
fortunate in her naturalists and her 
natural historians than in her 


natural features. From the days of 
Gilbert White onwards the birds of 
Hampshire have been studied and 


loved by many notable people. 
Hardly less known than the 
** Natural History of Selborne,’’ we 
have the immortal ‘t Instructions to 
Young Sportsmen’ of Colonel 
Peter Hawker, and his more re- 
cently published ‘* Diary **; Gilpin’s 
“Forest Scenery’ and  Wise's 
“History of the New Forest." 


These, added to the writings on 
local birds of the Rev. C. Bury, 
Captain Henry Hadfield, Prof. T. 
Belly Bite’. G. Moremiihe Rev. 
Richard Warner, Mr. G. B. Corbin, 
Mr. E. G. B. Meade-Waldo, and 
others, have furnished the authors 
with a wealth of material stretch- 
ing back to a time when little atten- 
tion was paid to ornithology. But besides these more 
pronounced naturalists, famous men of letters, and 
women, too, have made some mention of Hampshire 
birds—hKingsley and Tennyson, and Jane Austen and 
Charlotte Yonge—while the modern maker of books 
has not left them alone. 

In collections, too, the county is rich, and that of 
Mr. E. Hart (without whose assistance no history 
of Hampshire birds could be complete) at once sug- 
gests itself as of preeminent importance. The strictly 
local collection at Heron Court contains many _his- 
torical specimens, while the eggs owned by Dr. Rake 
are of exceptional interest, many of them being re- 
ferred to in Wise’s *‘ History of the New Forest.” 
The work has been excellently planned and carried 

1 “The Birds of Hampshire and the Isle of Wight.” By the Rev. J. E. 


Kelsall, M.A., and Philip W. Munn. Pp. xliv+371; illustrated. (London: 
Witherhy and Co., 1905.) Price tgs. net. 
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Fic. 1.—Black-headed Gull. 
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out. With such a wealth of historical facts available 
the authors proposed not only to deal with the birds 
as they exist at this moment, but to trace their history 
in the writings of those who have gone before them. 
The ‘‘ Natural History of Selborne ’* forms the back- 
bone of the work, and we have here for the first time 
what White has to say (not only in his book, but also 
in his still unpublished ‘* Journal of Observations "’) 
about the birds of Selborne arranged in scientific 
order. 

Of the more interesting species the authors huve 
given very extended notices, and of all these the 
honey buzzard is the most important, on account of 
its having been found in former years more commonly 
in this county than in any other part of England. 
Among other birds of which valuable accounts are 
given may be mentioned the raven, buzzard, hobby, 
Montagu’s harrier, cirl bunting, hoopoe, and great 
bustard. The breed of peregrines for which the Isle 
of Wight was famous in the old days of hawking 


From “‘ The Birds of Hampshire and the Isle of Wight.’ 
From a photograph by Mr. Smith Whiting. 


still keeps a footing there; and to turn from de- 
creasing species, it is pleasant to read that the red- 
shank is increasing as a resident; that White's 
‘‘clamouring "* favourite, the stone curlew, is happily 
still plentiful, and that the woodcock, shoveller, and 
tufted duck are becoming more numerous as breeding 
species. But whether the great increase in numbers 
of the black-headed gull will prove an unmixed 
blessing is perhaps open to doubt. 

A curious account is given of some merlins breed- 
ing in Hampshire in the carly ’sixties. The nests, 
which were stated to have been found in such pre- 
viously unheard-of situations as pollard hollies, and 
holes in yew and beech trees, contained three eggs 
in each instance. We should certainly have been in- 
clined to refer these eggs to the kestrel had not the 
male bird been shat from the nest in one instance, 
and had not its skin, together with the eggs, beem 
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still in existence. An interesting introduction closes 
with an account of the laws applying to local birds; 
and the volume is embellished with a map of the 
district, four drawings by Mr. G. E. Lodge, and 
reproductions of some most beautiful photographs of 
birds by Mr. Smith Whiting, one of which we are 
enabled to reproduce. O. V. APLIN. 


THE ADULTERATION OF BUTTER. 


Pies the last few years much unscrupulous 
ingenuity has been applied to the sophistication 
of butter. Both on the Continent and in this country 
the adulteration of this, the best of edible fats, has 
developed into quite an industry, having its own 
factories and its own chemists, and conducting its 
operations on a scale which, for a furtive, dishonest 
business, is really of remarkable magnitude. Con- 
siderable profits are alleged to be made, and it is there- 
fore not surprising that the traffic has flourished in 
spite of all attempts at suppression. Perhaps it may 
be of interest to those readers of Nature who are 
not chemists to have placed before them, with as little 
technicality as may be, a slsetch of the modern methods 
of butter-adulteration, and of the means adopted or 
suggested to checkmate this form of fraud. The 
importance of the matter both to the consumer and 
the agriculturist may be pleaded as a justification 
for discussing the question at some little length. 
Butter, though consisting essentially of the fat of 
milk, is always associated during manufacture with 
more or less water, the quantity of which ranges 
generally from 7 to 15 per cent. 
forms of adulteration consists in working an excessive 
proportion of water into the butter. To check this is 
comparatively easy; a maximum limit of 16 per cent. 


has been fixed by the Board of Agriculture, and per- | 


sons dealing in butter containing more water than 
this are liable to prosecution. 

There exists, however, an insidious variant of this 
water-logging in the production of what is called 
“‘milk-blended’ butter. In preparing this, skim 
mill, costing about a penny per gallon, is largely 
used. It may either furnish curd to be incorporated 
with the butter, or, after a little “ ripening ’’ with 
micro-organisms to improve the flavour, it may be 
used for direct admixture. By working up butter 
with such milk a product may be obtained containing 
25 to 30 per cent. of water, as well as a substantial 
quantity of curd. The proportion of butter-fat in such 
a mixture will often be less than 65 per cent., whereas 
ordinary butter contains from So fo go per cent. Yet the 
sale of the article is not, legally, a fraudulent transac- 
tion, provided the substance is sold as ‘ milk-blended ” 
butter, and not simply as “butter.” At first sight 
this may seem reasonable enough; the purchaser is 
told what he is buying, and for the rest—well, caveat 
emptor. But, after all, some regard should be had 
to attendant circumstances. It is the poor who chiefly 
consume the manipulated butter, and neither they, 
nor, indeed, any ordinary purchaser, would realise 
that the fat-value of the blended article is only about 
three-fourths of that of genuine butter. Of course, if 
the price is correspondingly lower there is no fraud. 
But the contention of those who oppose the sale is 
that there is always a substantial margin of unfair 
profit; *f milk-blending,’’ in fact, is held to be essen- 
tially a device for supplying an excessive proportion 
of water, relative to the amount of fat, without in- 
curring the penalties provided for infringement of 
the Sale of Butter Regulations. 

Be this as it may, a measure to prohibit the use of 
the word ‘‘ butter” for such mixtures, on the ground 
that it is a misleading description, was brought for- 
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ward two or three sessions ago, only to be sacrificed 
to the exigencies of politics. It remains to be seen 
whether a better fate is in store for it under the new 
Administration. 

Perhaps, however, the most frequent, and certainly 
the most troublesome, sophistication of butter consists 
in the admixture with it of fat other than that of mill. 
There are two chief adulterants of this class now in | 
use. One is a soft fat obtained from beef-suet by 
removal of the harder ‘* stearin*’ portions; this fat 
may sometimes be mixed with or replaced by lard, 
and is generally churned up with water (or with milk) 
to facilitate the subsequent ‘t blending.’’ The other 
adulterant is a refined cocoa-nut ‘ oil *’ or fat, purified 
so as to be practically tasteless. These substances, | 
supplied at about half the price of butter, are variously 
known as ‘‘mixing article,’ ‘“enricher cream,” 
‘“neutral fat,’ or ‘neutral blending,’’ and are care- 
fully prepared to simulate butter in consistency. A 
still more subtle adulterant is formed by a judicious 
mixture of the two, which yields analytical figures 
identical in some respects with those of genuine 
butter. Let us examine this a little more closely. 

Chemically, butter-fat consists of a mixture of 
glycerides—that is to say, compounds of fatty acids 
with glycerin. For instance, one such glyceride may, 
with sufficient accuracy for our present purpose, be 
represented as the following combination :— 


Oleic acid | 
Palmitic acid 
.Butyric acid 


v 


Glycerin: minus water, 


When these acids are freed from their chemical 
union with the glycerin, the butyric acid is found to 
be sharply distinguished from the other two by the 
fact that it is soluble in water and volatile on distil- 
lation with steam. Now the chief difference between 
butter-fat and other fats lies in the comparatively high 
proportion of butyric acid (and similar volatile acids) 
which the butter-fat contains. The following sum- 
mary represents the composition of a specimen of the 
prepared beef-fat and of two samples of butter-fat :— 


Butter-fat 
Prepared beef-fat 

No.1 No. 2 
Per cent. ; Percent. Per cent, 
Volatile or soluble acids Practically nil... 50... 67 
Insoluble acids 95'5 90°0 88-e 
Glycerin 10°9 12"t 127 
106-4 107 ‘1 107°4 
Less combined water ome 7s 74 
100‘0 100'0 100°0 


Like other natural products, the fat of millx varies 
in the proportions of its components, and the two 
samples here quoted show the range of variation met 
with in ordinary butter. Analytically, No. 1 is 
butter of low quality; No. 2, on the other hand, is 
above the average. The difference consists, as will 
be seen, in No. 1 containing less volatile acids, 
less glycerin, and more insoluble acids than No. 2. 
These are precisely the directions in which beef-fat 
differs from butter-fat. Broadly, one may say that, 
analytically, the first specimen of butter has more of a 
beef-fat character than the second, 

This is the point which the adulterator seizes upon. 
““1f,”" he argues, ‘‘ I start with butter No. 2, I can 
add to it quite a considerable quantity of my prepared 
becf-fat before the mixture shows a smaller percentage 
of volatile acids than butter No. 1 contains; and since 
No. 1 is perfectly genuine butter, it is difficult to see 
how any analyst will be able to swear that my 
mixture is not also genuine butter.’’ Indeed, the 
analyst often finds it no easy matter to expose the 
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fraud. 1f butter had always the same composition the 
matter would be simple enough. It is the natural 
variation, small though it be, which has hitherto 
enabled the sophisticator to pocket his ill-gotten 
fortune. 

This variation arises from a number of causes, of 
which some at least have been fairly well elucidated. 
In the main it is due to differences in the feeding and 
treatment of the cows. For instance, Dr. J. J. L. 
van Rijn showed some years ago in Holland that 
with the approach of winter, when grass was be- 
coming poorer and less plentiful, and cows, kept late 
in pasture, were much exposed to cold, the proportion 
of volatile acids in the butter became abnormally 
Jow ; but that as soon as the animals were stabled, and 
therefore better fed and protected from inclement 
weather, the volatile acids began to increase. To 
treat the cows more generously in the matters of 
warmth and provender was thus the remedy for the 
abnormality indicated. Nevertheless, there still re- 
main some minor causes of variation, such, for 
instance, as the different physiological conditions of 
the cows in varying stages of lactation. The effects 
of these, however, are largely neutralised when we 
deal with butter made from the mixed milk of many 
cows; though they have to be taken into account 
where nothing is known about the history of a 
particular specimen of butter. 

What, then, it may be asked, are the means by 
which any check at all can be placed upon the 
sophistication? Jiaving regard to the variation in 
admittedly genuine samples, is not analysis useless 
except in very gross cases of fraud? By no means. 
Let us see what it can do, and how it may be 
supplemented. 

In his search for adulterants the analyst may 
determine the following constants of the butter- 
fat he is examining :—(1) Its specific gravity: in 
Dutter this is higher than in beef-fat, but lower than 
in cocoa-nut oil; (2) its refractive index: this again 
is intermediate in value between those of the two 
adulterants mentioned ; (3) its ‘* saponification ’”’ value, 
which gives a measure of the total quantity of fatty 
acids and also of the glycerin; and (4) most important 
of all, the proportion of volatile acids. So far as 
concerns butter, these physical and chemical data are 
all correlated with the fact that glycerides of the 
volatile acids form a relatively large proportion of 
the genuine fat. They are therefore correlated with one 
another, and, within limits, are interdependent. The 
more volatile acid there is, the greater is the specific 
gravity and the higher the saponification value, 
whilst the refraction alters inversely. There is thus 
a kind of parallelism preserved among the constants 
of genuine butter, notwithstanding the variations in 
their absolute values. For instance, given genuine 
butter-fat such as that already referred to as ‘‘ No. 2,” 
with 6.7 per cent. of volatile acids, one can predict 
with confidence that its specific gravity will be pretty 
close to 0.9130 (37°-8 C.), and its saponification value 
not much different from 232. On the other hand, if 
the butter-fat contains, like No. 1, only 5 per cent. 
of volatile acids, we can say with equal confidence 
that its specific gravity will be about o.g10s5, and its 
saponification value approximately 222. 

Suppose, now, an adulterator mixes cocoa-nut oil with 
the first of these butters until he has reduced the vola- 
tile acids from 6.7 per cent. to 5 per cent., the quantity 
in the second butter. Such an admixture would easily 
be detected, notwithstanding the fact that the volatile 
acids correspond in quantity with those of genuine 
butter. 
examined and made to yield evidence of the admix- 
ture; and for another, the addition of the cocoa-nut 
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For one thing, these acids can be further | 


oil has destroyed the parallelism referred to; the 
figures are now quite inconsistent with one another, 
and the sophistication is readily demonstrable. Speak- 
ing generally, with a sufficiently extended analysis 
there is no particular difficulty in detecting relatively 
small quantities of cocoa-nut oil in butter. But a 
mere determination of the proportion of volatile acids 
will not suffice—which explains, perhaps, why this 
special form of fraud has enjoyed a rather longer life 
than it might otherwise have had. 

The addition of beef-fat or lard is somewhat more 
difficult to prove. Reliance has chiefly, though not 
entirely, been placed upon the consequent diminution 
of the volatile acids. Unfortunately, the natural 
variation of these in genuine butter is rather con- 
siderable, as has been pointed out. Yet even so, it 
does not follow that the lowest known limit for 
volatile acids must be taken as the criterion in form- 
ing a judgment. There are often collateral circum- 
stances which narrow the range of admissible vari- 
ation. For instance, a large consignment of 
“creamery ”’ butter must necessarily, under ordinary 
commercial conditions, be a product of the mixed milk 
of many cows, and hence the proportion of volatile 
acids must tend towards the average value. The 
minimum quantity, which in exceptional circumstances 
milk-fat from a single cow might admittedly show, is 
here lost in the general mean. No weight need be 
given to it in judging the genuineness of the butter. 
Similarly, samples purporting to be butter produced 
in the summer or winter months cannot claim to be 
judged by the low minimum sometimes found in 
autumn butter. Again, it may be known, from 
systematic analyses of genuine butter produced in a 
certain region, and sampled in circumstances which 
guarantee the representative character of the samples, 
that the butter of this region in a specified month did 
not, as a fact, fall below a particular value in the 
matter of volatile acids. By having regard to these 
and similar considerations, as well as to the actual 
analytical figures, it has been possible in many cases 
where butter adulterated with beef-fat or lard had been 
imported into this country from the Continent, not 
only to prove the fact of the adulteration, but to form 
a fairly close estimate of its amount. 

Some check has thus been placed upon the fraud in 
question. Yet, although the means at disposal will 
serve to discover the more considerable amounts of 
adulteration, there is still a residuum of cases which 
are either doubtful or in which the legal proof is 
difficult by reason of the clever way in which advan- 
tage has been taken of the natural variation in the 
constants of butter. To deal with these cases other 
means are required in supplement of the chemist’s 
work. In Denmark, for instance, there is official 
supervision of the butter industry; and in Holland 
the Government has organised an admirable system 
of State “‘ control,’? whereby the official imprimatur is 
accorded to butter produced in factories under the 
Government inspection. Joining the ‘‘ control,’? how- 
ever, is at present a voluntary matter, and for fac- 
tories not under it, and which may be suspected of 
malpractices, a compulsory and more rigid system 
of inspection has been proposed. In this country a 
considerable amount of falsification has been going 
on. Enterprising and unscrupulous individuals import 
or manufacture the adulterants mentioned above, and 
offer, in consideration of a substantial fee, to initiate 
the proprietors of butter-blending factories into the 
whole art and mystery of butter-‘‘ faking.’ As 
regards the suppression of this, the Customs authori- 
ties in the first instance endeavour to secure that all 
importations of adulterants coming within the legal 
definition of margarine shall be marked accordingly, 
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i order that their destination may be the better 
traced. Further, the traffic in the finished mixture 
has been somewhat checked by a number of prose- 
cutions, undertaken by Government in the case of 
imported products, and by a few local authorities in 
cases where the “ blended’ butter was sold in this 
country, But to kill the snake instead of merely 
scotching it additional weapons are requircd. Useful 
measures for this purpose would be: (1) To adopt a 
reeommendation made by a departmental committee 
somc years ago, that a minimal limit for volatile 
acids should be fixed, below which a presumption 
should be raised that the butter is not genuine; 
this would strengthen the hands of the publie analyst, 
and though it would not altogether stop the adulter- 
ation, it would restrict its amount and diminish the 
profits accruing therefrom. (2) To enact that no sub- 
stance shall be sold as butter if it contains less than 
so per cent. of butter fat; this would prevent the 
‘Joading *’ of butter with curd or ‘* solidified mill.” 
(3) To organise a system of strict inspection of butter 
factories. (4) To give the Commissioners of Customs 
greater powers for regulating the admission into this 
country of adulterated butier and of substances which 
may be used in the adulteration of butter. (5) Most 
effective of all would be for the Government of cach 
butier-cxporting country to adopt some — system 
modelled on the Netherlands ‘* eontrol ’’ plan of com- 
bined inspection and analysis, and to furnish an official 
voucher of purity, without which the butter would 
either not be admitted here at all, or only under 
special eonditions of inarking. For this, however, 
we shall have to wait. C. Srumonps. 


jl REMARKABLE DISCOVERY IN EGYPT. 

Oy February 7 a most important discovery was 

made by Prof. Naville at Thebes. The excava- 
lion of the eleventh dynasty temple at Deir el-Bahari, 
discovered by Prof. Naville and Mr. H. R. Hall, of 
the British Museum, in 1903, has since been carricd 
on for the Egypt Exploration Fund by these genile- 
men, assisted by Mr. E. R. Ayrton. Mr. Ayrton being 
unable to continue working for the Fund this year, his 
place was taken by another of the Fund’s excavators, 
Mr. C. T. Currelly, who joined the expedition for the 
first time this year. During this season work was 
first carricd on by Messrs. Hall and Currelly in the 
southern court of the temple. Mere were discovered 
some interesting priests’ houses (?) of brick, dating 
from the time of the twelfth to eighteenth dynasties, 
and the south temenos-wall of the temple. This wall 
was found to be of the same type as the south wall 
of the great temple of Queen Hatshepsu, which was 
thus shown to be in reality the north temcenos-wall of 
the eleventh dynasty temple. Later on Mr. Hall 
began the excavation of the back part of the temple 
to see how it ended. He discovered, Prof. Naville 
says, ‘the enclosure wall and found that the enclo- 
sure was interrupted by a court or wide avenue, lined 
on both sides by a single row of eolumns, and directed 
towards the mountain. The rock had been cut open 
to make way for the avenue,’”’ 

Later on, when Prof. Naville reached Thebes and 
Mr. Hall left for England, work was directed to the 
exploration of the remains of an eighteenth dynasty 
building, also in the back part of the temple, which 
had been discovered by Messrs. Hall and Ayrton in 
io4. At the end of this building was made Prof. 
Naville’s splendid discovery, described by him in the 
Times recently. It consists of a cell or ehapel ex- 
eavated in the rock, lined with coloured relief sculp- 
tures depicting King Thothmes II]. making offerings 
to the god Amen, and in the midst of it was found 
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intact the original cult-image, a great painted and 
gilded stone cow, of life size. The cow was the 
emblem of Hathor, goddess of the western desert- 
hills, who was specially venerated at Deir el-Bahuri. 
The image was dedicated by King Amenhetep II., the 
son and suceessor of Thothmes II]. The chapel 
belongs really, not to the eleventh dynasty temple, 
although placed at the end of it, but to the great 
temple of Deir cl-Bahari, with which it is contem- 
porary. The great interest of the figure of the cow, 
besides its importance as a work of art, lics in the 
fact that this is the first time that an Egyptian cullt- 
image has been found intact in its shrine. The whole 
chapel and image will be re-crected in the Museum of 
Cairo, Mlustrations of the find were published in the 
Graphic and Daily Graphic of March 2. 

This discovery is the latest proof of the remarkable 
nature of Prof. Naville’s work for the Egypt Explor- 
ation Fund at Deir el-Bahari, which is one of the 
most inferesting sites for archzeological worl in 
Egypt, and one of the most productive of interesting 
small antiquities, chiefly votive offerings to Hathor 
of the time of the eighteenth dynasty. These often 
are in the shape of little cows of blue glazed faience, 
models of the great cult-images in the various eave- 
shrines of Hather, of which the newly discovered 
chapel is one, the chief being the well known 
Hathor-shrine, with the red painted reliefs, on the 
platform of the great temple, found by Mariette many 
years ago. 

The work of the Egypt Exploration Fund, which is 
now being carried on by Prof. Naville and his assist- 
ants alone, needs considerably more monetary support 
than is at present being extended to it. It is to he 
hoped that this discovery will act as an incentive to 
those who are really scientifically interested in the 
progress of archeological knowledge, no matter 
by what person that progress is effected, to give 
their help to the Egypt Exploration Fund, which 
discovered Naulkratis and the store-city of Pithom, 
identified the route of the Exodus, excavated Tanis, 
Bubastis, and Herakleopolis, scientifieally explored the 
tombs of the most ancient kings at Abydos, and is 
now bringing successfully to an end its most imposing 
work, the excavation of the two temples of Deir el- 
Bahari at Thebes. 


NOTES. 

Tue Bakerian lecture of the Royal Society will be de- 
livered by Prof. John Milne, F.R.S., on Thursday next, 
March 22, on ‘‘ Recent Advances in Srismology.”’ 

Pror. ©. Hertwic, professor of comparative anatomy, 
University of Berlin, and Prof. H. O. Osborn, professor of 
zoology, Columbia Universitv, New York, have been elected 
foreign members of the Linnean Socicty. 

Ter annual general meeting of the Chemical Society 
will be held on Friday, March 30, when the president will 
deliver his address, entitled ‘* The Living Organism as a 
Chemical Ageney; a Review of some of the Problems of 
Photosynthesis by Growing Plants.’ 

AN unprecedented mining disaster occurred on March 10 
at the Courriéres colliery in the department of the Pas 
de Calais. An explosion of fire-damp resulted in the loss 
of more than 1100 lives. The causes of the explosion have 
yet been fully established. The colliery employed 
6998 persons, and possesses forty-four seams of coal; the 
annual output is about 2,000,000 tons. In 1890 attention 
was directed to this colliery by Sir C. Le Neve Foster on 
account of the remarkably low death-rate from falls of 
ground, and it was reported upon by a deputation of 
1].M. Inspectors of Mines. The average death-rate from 
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falls of ground per million tons of coal raised in the period 
1890 to 1899 in Great Britain was 2-10, whilst at Courriéres 
it was 0-39. The colliery was certainly admirably managed, 
and this facet makes it difficult to account for the terrible 
explosion, the immediate cause of which appears to have 
been an underground hre. 

Weatner of a very wintry type has been experienced 
this week over the British Islands, and in places the cold 
has been unusually severe for the time of year. On Sunday 
a large and important storm area arrived from the Atlantic, 
und in the course of the day its centre traversed Scotland. 
‘\s the storm was approaching, strong westerly winds and 


gales, with heavy rains, were experienced generally. The 
storm developed considerahle energy after reaching the 


North Sea, the barometer falling as low as 28.4 inches, 
und in the rear of the disturbance the wind greatly in- 
creased from the northward. Strong northerly gales 
accompanied by heavy squalls of snow or hail were ex- 
perienced on Monday over nearly the entire country, and 
the storm occurring at the time of spring tides caused 
severe floads, especially along our east coast. The German 
and Dutch coasts have also suffered greatly. Sharp frost 
wus experienced in Scotland and over the northern parts 
of England. 


Caxyox YLristram, F.R.S., whose death, at the age of 
eighty-three, took place on March 8, is believed to have 
been the first zoologist to make special application of the 
theory of natural selection. This he did in an article on 
the ‘* Ornithology of Northern .\frica,‘’ published in the 
then newly established journal the [bis for October, 1859 
(vol. i., pp. 429-433), and before the appearance of the 
‘Origin of Species,’’ grounding his belief solely on the 
papers communicated to the Linnean Society on July 1, 
1858, by Messrs. Darwin and Wallace (Journ. Proc. Linn. 
Soc., iti., Zoology, pp. 45-62). ‘' Writing,” 
a series of about 100 Larks of various species before me, I 
cannot help feeling convinced of the truth of the views 
forthind those Soelit hardly 


he said, ** with 


set in communications. is 


possible, | should think, to illustrate this theory better than — 


by the Larks and Chats of North Africa.’’ There is no 


room here to reproduce the next three puges, but they | 


are worth reading now if only as recording an early and 
full acceptanve of the Darwinian doctrine, and whether so 
much courage was shown by anyone elsewhere seems ver\ 
doubtful. 


Mr. Hatpane, Secretary of State for War, in making 
the customary annual statement as to the policy of the 
Army in the current year, delivered a speech which has 
been received with much satisfaction in the scientific world. 
The need for clear thinking and for the application of the 
methods of science to the affairs of State was recognised 
frankly and emphasised repeatedly. Mr.  Jlaldane’s 
encouraging words to the military experts of to-day, his 
definition of the science of military organisation, and his 
description of a new school of young officers—as much 
men of science as engineers or chemists—should serve to 
inspire Army men with the spirit that must actuate 
successful practice. The Secretary for War assured the 


Titi correspondence on the cause of the iss of the coal- 
tar colour industry, which is represented in Germany by u 
capital of §,000,00v/., with an annual value of about 
50,000!., and the prospect of other industries passing out 
of our hands in the same way, continues in the columns 
of the Times. The writer whose article upon the jubilee 
of Dr. Perkin's discovery gave rise to the correspondence 
states in the issue of March 10 that in the early days of 
the coal-tar industry there were not a few accomplished 
chemists in England, but they could not find employment 
in the colour factories; and this heing the case, the schools 
naturally felt discouraged in their efforts to produce men 
specially qualified for such work. ‘Our methods of 
policy,’ he remarks, ‘‘ must be very different from those 
adopted in the past if we are to succeed ; complete sympathy 
must be established between science and industry.’’ The 
meaning and value of research have yet to be understood 
by the commercial community und the manufacturers of 
this country; and it is still necessary to impress upon the 
nation that scientific method is an essential factor of the 
development of industries. When there scientific 
laboratory in every works, the National Physical Labor- 
atory will be able to take ils proper place in a national 
scheme for the promotion of progress of applied science. 


Tue death of Mr. J. (+. Goodchild removes a geologist 
and naturalist whose knowledge covered an unusually wide 
range, including ornithology, glacial geology, physical 
geology, and mineralogy, in all of which he did useful 
work, thanks to his thoroughness in testing generally 
accepted explanations, his independent originality, his keen 
insight, and his artistic skill. Mr. Goodchild served for 
more than thirty years on the staff of the Geological Survey, 
being especially engaged in Westmorland and Cumberland, 
of which counties he made a comprehensive study. While 
in London, in the winters, he was for some years a valued 
worker at Toynbee Hall, living beside it in a Whitechapel 
tenement, and devoting most of his evenings to the organ- 
isation of its science classes. For the past fifteen years he 
was in charge of the geological and mineralogical collections 
belonging to the Geological Survey in the I:dinburgh Museum, 
and, in connection with his work there, he edited Heddle’s 
“* Mineralogy of Scotland,"’ and prepared a careful mono- 
graph on the Scotch zeolites. He was also lecturer in 
mineralogy and geology at the []eriot Watt College. His 
most important scientific contribution was his paper on 
the glacial deposits of the Eden Valley, published by the 
Geological Society in 1875; it will doubtless rank as one 
of the classics of British glacial geology, though its in- 
fluence suffered by its publication fifteen years before the 
original views there expressed could be correctly appre- 
ciated. 


is a 


THE annual meeting of the Royal Society for the Protec- 
tion of Birds will be held on March 20. The chair will be 


| taken by the Marquess of Granby, G.C.B. 


nation that nur officers are becoming men with scien- | 


tific training and reflective minds, and there is every hope 
they will soon work in connection with a thinking depart- 
ment such as that which took so prnminent a part in 
securing the recent Japanese success. It is fortunate for 
this country that the Secretary for War believes in the 
application of scientific knowledge to military affairs, and 
we look forward to the time when this need for scientific 
thought will be recognised in every branch of the public 
service. 
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A RevTER message from Lahore, dated Maréh 10, re- 
ports that a severe earthquake has occurred in Bashahr, 
one of the hill States. 


Tue Berlin correspondent of the Tintes states that Prof. 
IXoch delivered an address on March 7 at the Kaiser 
Wilhelms Akademie, in the presence of the German 
Emperor, on the subject of his investigations into the 
causes and nature of the sleeping sickness in Uganda 
and East Africa. His studies, he stated, have entirely 
confirmed the results of the investigations of Dr. Castellani 
and Col. Bruce, and he has devoted his efforts in particular 
to investigating the habits of Glossina palpalis, the fly by 
which the infection is conveyed. 
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It has been decided to found an International Associ- 
ation of Colonial Agronomy to promote the scientific study 
of the problems of colonial and tropical agriculture and of 
the commercial utilisation of natural products. The head- 
quarters of the organisation will be in Paris. The project 
took shape at the last meeting of the French Association of 
Colonial Agriculture and Colonisation, when a provisional 
committee was appointed to organise the International 
Association, with M. de Lanessan as president and the 
following vice-presideuts :—Great Britain is represented by 
Prof. Wyndham Dunstan, F.R.S.; Germany, by Prof. 
Warburg; Brazil, by M. de Piza, Brazilian Minister in 
Paris; Italy, by Count Sabini; Mexico, by M. de Mier; 
Holland, by Prof. Greshoff; Portugal, by Prof. Batalha 
Reis; while France is represented by M. Myre de Vilers, 
president of the French Geographical Society, Profs. Giard, 
Mintz, Prillieux and Roux, and MM. Henrique, Tisserand, 
M. Dybowski, of the French Colonial Office, and Prof. 
Heim. The first meeting of this committee of initiation 
will be held this month in Paris. 


On Tuesday next, March 20, Dr. J. E. Marr, F.R.S., 
will deliver the first of three lectures at the Royal Institu- 
tion on ‘“ The Influence of Geology on Scenery.’’ These 
are the Tyndall lectures; and on Thursday, March 29, Prot. 
Bertram Hopkinson will begin a course of three lectures on 
‘‘ Internal Combustion Engines,’’ with experimental illus- 
trations. The Friday evening discourse on March 23 will 
be delivered by Lord Roberts, on ‘** Imperial Defence ’’; 
on March 30 by Prof. Zeeman, on ‘* Recent Progress in 
Magneto Optics ’’; and on April 6 by Mr. W. B. Hardy, 
on ‘* The Physical Basis of Life.” 


From the Egyptian Survey Department we have received 
a copy of a ‘‘ Catalogue of the Geological Museum, Cairo,” 
compiled by Dr. W. F. Hume. 


IN part vi. of vol. xix. of the Proceedings of the 
Geologists’ Association Mr. M. A. C. Hinton describes 
the horn-core of a ruminant from the Norwich Crag of 
Bramerton as representing a new species of gazelle, under 
the name of Gasella daviesi. 


THE eyes of deep-sea animals form the subject of an 
instructive article, by Dr. O. Rabes, of Magdeburg, in the 
February number of Himmel und Erde. Special attention 
is directed to the strange larval fish recently obtained 
during the Valdivia expedition in the Antarctic, and also 
in deep water in the Indian Ocean, and described under 
the name of Siylophthalmus paradoxus. In this creature, 
the systematic position of which is uncertain, the eyes are 
mounted, crab-fashion, on stalks, the length of which 
apparently varies according to age. 


THE modern practice of supplying hives of bees with new 
queens at comparatively short intervals renders it essential 
that a sufficient stock of queen-bees should always be 
available at a moderate cost to the hive-owner. In America 
it appears that there are establishments specially devoted 
to the rearing of queens for sale; but as the price charged 
is considerable, the entomological section of the Depart- 
ment of Agriculture has issued a Bulletin (No. 55) in which 
the author, Dr. E. F. Phillips, gives full instructions to 
enable the hive-owner to breed his own queens. 


Tue mode in which the American prongbuck, or ‘* ante- 
lope,’’ protects its young forms the subject of a beauti- 
fully illustrated article, by Mr. H. H. Cross, in the 
March number of the Century Illustrated Magasine. 
According to the author, the female prongbuck, when 
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ubout to give birth to offspring, proceeds to the middle of 
one of the numerous patches of cactus occurring in the 
haunts of these animals, and there, by means of a series 
of bounds in the descent [rom which the cactuses are cut 
to pieces by her sharp hoofs, clears a space in the centre. 
Here the young are born, and remain for some time, secure 
from wolves, which are unable to penetrate the cactus- 
fence. Danger is, however, experienced from eagles, and 
to protect their young from these birds the antelope are 
stated to display great courage. 


Tue February issue of the Quarterly Journal of Micro- 
scopical Science, which completes the forty-ninth volume, 
contains five articles, all devoted to invertebrates, and all 
of a highly technical nature. The most generally interest- 
ing, perhaps, is one by Mr. D. H. Tennent on a cercarian 
parasite, Bucephalus haimeanus, ‘infesting oysters in 
America, more especially those growing in brackish water. 
Mr. W. Woodland continues his investigations into the 
mode of formation of spicules, dealing in this instance 
with those of the Cucumariz, and the ‘ plate-and-anchor ”’ 
type characteristic of Synapta. The maturation of un- 
fertilised eggs of sawflies is discussed by Mr. L. Doncaster, 
while Prof. J. E. Duerden endeavours to explain the réle 
of mucus in his favourite corals, and Mr. W. S. Perrin 
records observations on the structure and life-history of 
Pleistophora periplanetae, a sporozoan parasite of the cock- 
roach. 


Miss Harriet RicHarRpson has prepared a ‘‘ Monograph 
on the Isopods of North America,’’ recently published as 
Bulletin No. 54 of the United States National Museum 
(pp. liii+ 727). This work contains careful analytical keys 
of the families, genera, and species, and a short descriptive 
account of each species illustrated by text figures of their 
essential systematic features. The author has evidently 
spared neither pains nor labour to make her monograph 
complete, with the result that it must be regarded as an 
essential part of the outfit of every zoologist who takes 
an interest in the systematic study of this group of animals. 


TUBERCULOSIS in cattle, by Mr. John M. Scott, is the 
subject dealt with in Bulletin No. 55 of the New Mexico 
College of Agriculture. Tuberculosis is defined, the extent 
of the disease, symptoms, and modes of infection are de- 
scribed, and the use of tuberculin is detailed. The Bulletin 
is illustrated with five capital plates. 


A suorT part continuing the work of the late Mr. G. S. 
Jenman on the descriptions of West Indian and Guiana 
ferns has been published. This and future parts will be 
based on Mr. Jenman’s manuscript, and it is anticipated 
that ‘the work can be carried to completion. In this part 
the genus Lomaria, containing eight indigenous species, is 
described. 


A DEPARTMENT of forestry has been instituted in connec- 
tion with the South African College, Cape Town. Pro- 
vision is being made for ten resident students at Tokai, 
where the arboretum, a forest museum, and other advan- 
tages will furnish excellent facilities for the practical work. 
The curriculum will consist of a preliminary scientific 
course in the first year, followed by a two years’ forestry 
course. 


A BULLETIN, No. 52, on the agathi plant, issued by the 
Department of Agriculture, Madras, deals with the culti- 
vation of this plant, Sesbania grandiflora, as a support for 
the betel-vine, the leaves of which form one nf the in- 
gredients of the masticatory pdn-sopdri, The agathi plants 
are topped to prevent them growing too high; the branches 
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are fed to cattle or used as a green manure for the betel- 
vines, and the tender leaves and young pods are served as 
EUCUTtaye 


In the January number of the Bulletin of the Depart- 
ment of Agriculture, Jamaica, Mr. W. Harris refers the 
different varieties of yams cultivated in the island to four 
species, Dioscorea sativa, or negro yam; Dioscorea alata, 
or white yam; Dioscorea cayennensis, the yellow or afou 
yam; and Dioscorea trifida, the Indian yam or cush-cush. 
For the destruction of cotton worm and cassava cater- 
pillar, where Paris green is likely to injure the foliage, 
or when it may be washed off by rain, Mr. W. Fawcett 
recommends a wash of lead arsenate. 


TuE committee entrusted by the Hawaiian Sugar 
Planters’ Association with the control of the experiment 
station at Honolulu notifies in its report for the year 
ending September 30, 19n5, that a division o!f pathology 
and physiology has been formed under the directorship of 
Dr. N. A. Cobb, in addition to the division of agriculture 
and chemistry and a division of entomology. The work 
of the last named has been chiefly devoted to the study 
and breeding of insects that prey upon cane leaf-hoppers. 
Among the bulletins prepared by the agricultural] division, 
the most important presents a review of fertiliser experi- 
ments extending over eight years. A bulletin on the in- 
spection and disinfection of cane cuttings is the first publi- 
cation of the new department. The methods of preparing 
Bordeaux mixture are discussed, and suggestions are made 
for treating cuttings on a large scale. 


In the Engineering and Mining Journal (vol. Ixxxi., 
No. 7) is the first authoritative statement of the discoveries 
in a new gold field at Manhattan, in Nevada, which is at 
present attracting much attention. The which 
appear to be extraordinarily rich in gold, occur in lime- 
stone in the vicinity of rhyolite. 


veins, 


THE preliminary returns issued by the Home Office show 
that the production of coal in Great Britain in 1905 
amounted to 236,111,150 tons, or 3,699,366 tons more than 
in 1904. The number of persons employed at mines under 
the Coal Mines Regulation Act was 858,373, or 1-28 per 
cent. more than in 1904. The production of copper ore 
was 7115 tons, that of lead ore 27,482 tons, and that of 
zinc ore 23,647 tons. Statistics of the production from open 
workings are not yet available, so that details of the pro- 
duction of other minerals are incomplete. 


TN a paper on the screw propeller controversy published 
in the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (vol. xlix., part iv.), Mr. James 
Holden endeavours to demonstrate the true action of the 
propeller, and to show that Rankine’s theory is wholly 
erroneous. He considers that none of those writers who 
have adopted the Rankine theory, in whole or in part, are 
able to guide others, either scientifically or practically, in 
the construction or use of screw propellers. 


THE latest addition to technical periodical literature is 
a bi-monthly journal entitled Concrete and Constructional 
Engineering. It has been founded with the object of meet- 
ing the growing demand for information regarding con- 
crete and reinforced concrete. The first issue (March) 
eovers 74 octavo pages, and is admirably illustrated. It 
«ontains articles by Lieut.-Colonel J. Winn, on the advent 
of the concrete age; by Mr. W. N. Twelvetrees, on steel 
skeleton construction; by Mr. C. F. Marsh, on reinforced 
concrete foundations of buildings; by Mr. C. H. Desch, on 
the setting of Portland cement; by Mr. B. H. Thwaite, 
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on the preservation of iron and steel against corrosion; and 
a digest of recent publications on concrete and construc- 
tional engineering. 


In the Journal of the Franklin Institute of Philadelphia 
(vol. clxi.. No. 2) Mr. E. Meller describes and illustrates 
a number of improved methods and apparatus introduced 
in the newly equipped assay laboratory of the Anaconda 
Copper Mining Co. in Baltimore. The chief duty of the 
laboratory is to determine the values of copper, silver, and 
gold in crude copper, and the equipment is probably 
superior to any elsewhere. Stirring and filtering 
effected by machines, and in assaying operations every- 
thing is handled in sets. Much labour has been saved, 
breakage of expensive glass-ware has been very largely 
eliminated, and the time of the furnace worl: and the con- 
sumption of gas have been much reduced. 


are 


Tne modern locomotive question is chiefly one of boilers. 
The great increase in the size of boilers and in the pressures 
carried, which has taken place during the past few vears, 
has necessitated the re-consideration of the principles of 
design, which had been settled with comparatively small 
boilers carrying low pressures. The paper on large loco- 
motive boilers read by Mr. G. J. Churchward before the 
Institution of Mechanical Engineers on February 16 is 
therefore opportune. He gives illustrations of various 
locomotive boilers, and shows how much more heating 
surface is now provided for a given area of cylinder than 
was formerly considered necessary. The higher pressures 
now common have undoubtedly produced much more 
efficient locomotives, both in respect of hauling power and of 
coal consumption. The improvement has been very marked 
with every increment of pressure right up to 227 Ib. carried 
by the new De Glehn compound locomotives of the Great 
Western Railway. 


Tue report of the superintendent of the Meteorological 
Department of Ceylon for the year 1904 shows that 1904 
must be reckoned as one of the ‘‘dry’’ years; the rain- 
fail was considerably below the average over the greater 
portion of the island, especially in the north. and west, 
where deficiencies of 10 to 15 inches were recorded in 
several districts. In May, however, the excess ol rainfall 
caused destructive floods; in the Kelani Valley alone 124 
square miles were covered, involving great loss of property, 
the water being higher than at any time since 1871. The 
climate varies considerably in different parts of the island ; 
in the lowlands it is tropical, but in the high parts o! the 
interior it is equal to that of many parts of Europe. The 
highest shade temperature recorded in 1904 was g9°-8 at 
Anuradhapura, in May, and the lowest, 28°-2, at Nuwara 
Eliya, in February; this is the lowest reading on record. 
Temperatures exceeding 100° have been recorded in some 
years; the highest on record was 103°-7, at Trincomalee, in 
May, 1890. 


Ix the February number of the Bulletin de la Société 
astronomique de France MM. Flammarion and Loisel 
publish the annual summary of the climatology of 1905 
as recorded at the Juvisy Observatory. It appears that a 
notable feature of the atmospheric pressure was its extra- 
ordinary irregularity. With the exception of February, 
March, and July, the mean monthly temperatures were 
below the normal. October was the coldest recorded in 
the neighbourhood of Paris since 1757, excepting the 
October of 1887. In discussing the solar-radiation record, 
attention is directed to the abnormal cloudiness of 1005 
and to its coincidence, in regard to time, with the large 


number of sun-spots. The writers suggest that the 
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abnormal rainfall was caused by increased evaporation Carnegie Institution by Prof. E. W. Seripture, first in 
i p s 1 Pp 


tuking place in the tropics, and connect this, and the 
cyclones, earthquakes, and volcanic eruptions which took 
place during the year, with the increased solar activity. 


Messrs. LanpER AND Smita, of Canterbury, have sent 
us their catalogue of new meteorological instruments. 
Mr. Lander has given much attention to the problem of 

providing — satisfactory 
self-recording instru- 
ments at popular 


prices, and has devised 
forms of appar- 
atus for registering 
wind-force and = direc- 
tion, rainfall, sunshine, 
air pressure, tempera- 
and humidity. 
The advantages of 
using instruments 
which will give a con- 
tinuous record are 
obvious; the desider- 
atum is, of course, that 
they shall give trust- 
worthy records. The 
anemometer appears to 
be a modification of the 
well known 
pressure 
melon, 


new 


ture, 


Dines’s 
tube 
with 


anemo- 
the addi- 
tion of an arrangement 
for recording upon a 
separate paper the 
direction of the wind 
as well its force. 
The sunshine recorder 
is of the photographic 
type, but, unlike other 
photographie recorders, 
it makes use of a clock 
for controlling the 
admission of the light, 
so that the record is 
for mean time instead 
of for local apparent 
time in all other 
forms. As an example 
of the efficient working 
of the different appa- 
ratus, Mr. Lander has 
sent us some reduced 
curves, here repro- 
duced, of the sharp and 
sudden thunderstorm of 
February 8. Wit ay 
clearly show an abrupt drop in the maximum force of the 
wind from about forty miles un hour to almost a calm, 
and an equally sudden shift in direction from W.S.W. to 
N.W. The barometer, which had been falling steadily all 
day, rose abruptly a tenth of an inch, with a simultaneous 
drop of 12° in temperature and a fall of rain (or snow) of 
about a quarter of an inch in a few minutes. During the 
storm no less than six windinills were struck by lightning 
near Canterbury, where the records were obtained. 
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Fic. 1.—Reduced copies of records from 
self-recording instruments, February 8. 


Unper the title of ‘*An American Laboratory for Ex- 
perimental Phonetics in Germany,’? Major H. vom Hagen 
describes the experiments carried out with the aid of the 
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Munich and later on in Berlin. The paper is illustrated 
by tracings of phonographic records, and is published in 
Prometheus. 


fn the Bulletin of the French Physical Society, No. 235, 
it is stated that M. Ernest Bichat, who died towards the 
end of fast year, was the author of a number of papers on 
magnetic rotatory polarisation in gases, and in conjunction 
with M. Blondlot on oscillating discharges, Kerr's 
phenomenon, and on the cylindrical absolute electrometer- 
He was dean of the faculty of science at Nancy. 


on 


A portrair of Prof. Georg Cantor, of Halle, is published 
in the January number of the dmerican Journal of Muathe- 
matics, Cantor’s researches on the theory of multitudes 
and the continuum earned for him the Royal Society’s 
Sylvester medal in 1904, and, speaking of this theory, Dr- 
Pittard Bullock writes :—' Herr Georg Cantor is looked 
upon as the discoverer and creator, and in rare cases has 
a discovery been attributed to one man alone with more 
readiness.'’ We extract this quotation from a thesis on 
“The Power of the Continuum.”’ In this thesis Dr. 
Pittard Bullock gives a proof that the power of the con- 
tinuum is the lowest but one, or, in other words, that 
there is no multitude the power of which is lower than that 
of the continuum but greater than that of a dinumerable 
multitude. 


Two papers on the vibrations and stresses in shafting 


have recently appeared. One, forming the fourth of the 
technical series of the Drapers’ Company  Researeh 
Memoirs, is based on a paper written by Prof. Karl 


Pearson in 1885, and deals with torsional vibrations treated 
by Saint Venant’s methods; it is illustrated by a large 
number of lithographed diagrams. The other is a reprint 
the Minutes of Proceedings of the Institution of 
Civil Engineers of a joint paper by Dr. Chree, F.R.S., 
Captain lf. R. Sankey, and Mr. W. E. W. Millington, 
dealing in the main with dangers from 
synchronism between the periods of free vibration of the 
loaded shaft and the periods of fluctuation of the force or 
torque applied to it. In a large class of practical appli- 
cations we have to deal with shafts carrying such loads 
as flywheels, where the Kinetic energy of the shaft itself 
can he neglected, for purposes of rough calculation, in 
comparison with that of the loads. 


from 


the arising 


IN a paper on the future of statisties, published in the 
Siatistical Journal (Ixviil., 4), Mr. J. G. Mandello directs 
attention, among other matters, to the need of organisation 
in the publication of statistics. The paper deals, in a 
large measure, with the tendency to chaos resulting from 
the ever increasing production of printed literature om 
statistics. lt is becoming more and more difficult as time 
goes on for a busy man to obtain the information which he 
requires as to the actual state of knowledge in any branch 
of statistical science, and the mere consulting of voluminous 
masses of literature more often than not fails to give the 
inquirer the information which he requires, and, indeed, 
is not unlikely to end in the re-publication of work already 
done. Mr. Mandello’s remedy is to limit the output of 
printed matter, and to devote the money thus saved to 
the establishment of central bureaux where papers of a@ 
highly specialised character could be conserved, in type- 
written form, for the use of future inquirers, a staff of 
ofiicials being appointed for the purpose of giving the 


hecessary assistance. A plan of this kind is already 
working in connection with the Geological Survey of 
Beigium. instead of printing maps, which soon become 
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superseded, they keep large manuscript maps on which 
the newest details are at once entered, and any specialist 
can obtain on application a drawn copy of the map of any 
region, which is naturally quite correct and up to date. 
A side-issue, which the author does not consider, is whether 
people would rush into archives with the same eagerness 
with which they now rush into print, and whether it might 
be better if they did not. 


Tue great alteration which occurs in the fluorescence 
spectrum of sodium vapour when the wave-length of the 
exciting light is changed is the subject of a brief com- 
munication by Prof. R. W. Wood in No. 4 of the 
Physikalische Zeitschrift. Three kinds of monochromatic 
light, having wave-lengths 5085, 4799, and 4676 respectively, 
and generated by a cadmium are lamp of the Heraeus type, 
were employed in the experiments. 


Tur lecture delivered by Prof. Emil Fischer before the 
4serman Chemical Society on January 6, and having for 
its subject his recent researches on «amino-acids, poly- 
peptides, and the proteids, is published in the current 
number of the Berichte (No. 3). The lecture covers an 
extraordinarily wide field, and contains a résumé of the 
experimental results obtained during the past five years 
by Prof. Fischer and his colleagues. A briefer and more 


general summary of recent work tending towards the 
synthesis of proteid material is contributed by Prof. 
Maillard to the Rezue générale des Sciences for 


February 15. 


Ix the Proceedings of the American Academy of Arts and 
Sciences (vol. xli., No. 19) Messrs. Gilbert N. Lewis and 
Plumer Wheeler have studied the electrical conductivity 
of solutions of potassium iodide in liquid iodine. Such 
solutions are found to conduct electricity as well as the 
best aqueous solutions, but they present certain interesting 
anomalies. In dilute solution the molecular conductivity 
increases linearly with the concentration, rising to a maxi- 
mum and then falling as the concentration increases; the 
phenomena show a certain analogy with the deviations 
from QOstwald’s dilution law in aqueous solutions. The 
temperature coefficient of conductivity is, moreover, negative 
for dilute solutions, but with increasing concentration it 
passes through zero and becomes positive. 


ALTHOUGH several attempts have been made to prepare 

selenium iron alums of the type 
Fe,(SeO,) galeseO! 24H .0, 

no compound of this group has yet been obtained. In the 
February number of the Gassetta Dr. Cesare Roncagliolo 
describes the method by which he has succeeded in pre- 
puring the rnhidium and caesium salts, 

fe,(SeO,),,RbSeO,,24H,0O, Fe,(SeO,),,CsSeO,,24H.,O. 
As anticipated, these salts were found to be isomorphous 
with the ordinary alums. As the rubidium and cesium 
salts melt at about 40° C. and 55° C. respectively, it may 
be inferred by analogy with the other alums that the corre- 
sponding potassium and sodium alums melt below o° C. 
If this is the case, an explanation is afforded of the failure 
hitherto experienced to prepare these salts. 


A S1XPENNY edition of lord Avebury’s ‘‘ Beauties of 
Nature and the Wonders of the World we Live in’ has 
been published by Messrs. Macmillan and Co., Ltd. 


Messrs. PercivaL MarsuaLtt axp Co. have published, at 
3d. net, a pamphlet by Mr. A. H. Stanley dealing with 
“* Patents to Inventors.”’ A chapter on patent agents is 
included. 
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Messrs. ARCHIBALD CONSTABLE AND Co., have 
published a second edition of Mr. Bertram Blount’s ‘* Prac- 
tical Electro-chemistry,’’ the first issue of which was re- 
viewed at length in Nature of \pril 18, r1g01 (vol. Ixiii., 
No. 1642). The present edition has been revised and 
brought up to date. The revision of the section on organic 
electrochemistry has been done with the assistance of Dr. 
Mollwo Perkin. 


Tue twenty-first session of the London Geological Field 
Class, conducted by Prof. H. G. Seeley, F.R.S., will be 
opened on Saturday, April 28, by an excursion from Nut- 
field to Redhill, for the observation of parallel escarpments. 
In addition to the Saturday afternoon excursions, vacation 
visits extending over two or three days will be made with 
the view of examining a Tertiary locality in the Hampshire 
basin, the Cretaceous rocks of north-west Norfolk, Devizes, 
or Folkestone; the oolites of Swindon or Cheltenham, and 
the primary rocks of Clifton, the Mendip Hills, the Welsh 
border, or Leicestershire. The secretary of the class is Mr. 
J. W. Jarvis, St. Mark’s College, Chelsea, S.W. 


\ copy of the report of the Felsted School Scientific 
Society for the year 1905 has been received. The organ- 
isation of the members of the society into four sections has 
now been in working order for two years, and has fed to 
sound collective work, and in some cases originated good 
individual practical study. Special encouragement is given 
to the individual efforts of members. Like most similar 
organisations, this society is greatly in need of funds to 
supply necessary instruments, specimens, and apparatus to 
carry out the observations and other work planned by the 
directors. Men of science conld encourage the voluntary 
study of science in secondary schools by presenting duplicate 
specimens and unused instruments to school scientific socie- 
ties. The report shows that a sustained effort is being 
made at Felsted School to create active interest in the study 
of science. 


Messrs. Isentuar anp Co. have just issued new cata- 
logues dealing respectively with mercury vapour lamps for 
all purposes, and with electric heating and cooking appli- 
ances. The mercury vapour lamps are at present made 
in three standard lengths of 18 inches, 26 inches, and 
38 inches, so as to utilise fully the various standard 
voltages from 100 volts to 250 volts. At present the lamps 
are available only for direct current, though they are re- 
commended for use on alternating current in connection 
with the Grisson rectifier and electrolytic condenser. The 
catalogue of heating and cooking apparatus is excellently 
illustrated, and is divided into two sections. The first in- 
cludes appliances for domestic purposes and use in hotels 
and clubs, while the second is concerned with technical 
apparatus for use in factories and laboratories. 


OUR ASTRONOMICAL COLUMN. 
Comet 1905¢.—Giacobini’s comet (1905c) has now become 
much fainter, but does not set until some 33 hours after 
sunset. <A further instalment of Herr \Wedemeyer's 
ephemeris is given below :— 
Ephemeris 12h, M.T. Berlin. 


1906 a (true) (6 true) log + jog A Bright- 
Is fae Ge ; ness 
Mar. 16 BIS 30 nay We AKG Y ane GPUCH/AN con CHENARS aoe CU 
19 BOR Gh ogn 24 10) 
ae BSR tae Es ope Cmte! 0°3058 0°37 
25 8 UG BS cnn FG 
28 eS) (8 Sop (1 non ERATE cos WR 0°28 
31 3 25 21... 6 53 


wAs will be seen from the ephemeris, the comet is still 
traversing the constellation Cetus towards Taurus, and 
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will enter the latter about March 27. On March a1 it 
will be only about 2m. directly east of a Ceti. 


Comet 1906b.—The comet discovered by Dr. Kopff will 
evidently not become an object of popular interest, for it 
passed perihelion at least two months ago, and is now 
fading rapidly in brightness. 

Below is given a set of elements and part of an ephemeris 
published by Herr M. Ebell in Circular S60 of the Niel 
Centralstelle :— 

Elements. 
T =1906 January 4'1289 Berlin. 
C=) 2501 
R = 328° 24’'2 -1906°0 
= coe 
log ¢ = 0703508 


Ephemeris 12h. M.T. Berlin. 


1906 a 5 log S Bright- 
ly oer OS ge ness 

Mar. 15 II 31 20 +157 9°7514 0°54 
19 II 30 10 +2 2 97842 O44 

23 Die 2 Oye tee g§ 8166 a°36 

27 eee 2S eden 2 Ol ye Oped so 0°29 

A set of elements computed from later observed positions 
by Mr. Champreux gives the date of perihelion as 


December 25:17 Greenwich. 


REMARKABLE VARIAMION IN THE SrecTRUM or ¢ BoorTis.— 
In No. 4007 of the .lstronomische Nachrichten Drs. H. 
Ludendorff and G. Eberhard direct attention to some re- 
markable variations which took place very suddenly in the 
spectrum of the double star ¢ Bodtis. 

A spectrogram taken on June 3, 1905, showed a number 
of bright emission bands undoubtedly similar to those seen 
in the spectra of new stars, but another spectrum taken on 
June 5 showed no trace of these. 

On looking over previous spectra obtained at the Potsdam 
Observatory on June 3, 4, and 26, 1902, respectively, only 
the hydrogen series lines, the calcium line A 3934, the 
magnesium line A 448i, und possible traces of other 
absorption lines could be detected. No bright bands were 
present. 

The star is a well known double, classed as a ‘* Sirian 
star by Sir Norman Lockyer, as belonging to class I.a2 
by Prof. Vogel, and as a class A star in the Draper Cata- 
logue. 

The question of the variability of the relative brightness 
of the two components has been much discussed, but was 
affirmed by W. Struve, Sir W. Herschel, and O. Struve. 


S A Briveiant Firepatt.—lIn No. 368 of the Observatory 
Mr. Denning has brought together a large number of 
observations of a magnificent fireball which was seen in 
Scotland and the northern counties of England on December 
30, 1905. 

The meteor appeared at about gh. 26m., swelled out 
into a disc, which one observer states was about half the 
size of the moon, and disappeared when about 10°15° 
above the horizon. The trail left by the meteor lasted 
for about twelve or thirteen minutes according to most 
observers, and during that time was contorted into a 
variety of peculiar forms. 

From the insufficient data yet to hand, Mr. Denning 
supposes that this object was a very late e Arietid, having 
its radiant point at about 4o°+23°, and on this supposition 
the height of the meteor works out at sixty-seven miles 
over Thornhill, in Dumfries, to twenty-seven miles over a 
point some six miles south of Arran. The earth-point 
would be about ten miles N.E. of Rathlin. 

Thus the length of the path would be seventy-two miles 
and the velocity about fifteen miles per second. 

In the same journal (Nos. 367 and 368) there is pub- 
lished an interesting discussion of the 1905 Bielid meteors 
by Prof. A. S. Herschel. é 


OBSERVATIONS OF PH@BE DURING 1905.—A number of 
photographic measures of Phoebe, made during the period 
May 9 to December 14, 1905, are given in Circular 109 of 
the Iarvard College Observatory. The usual exposure 
given to each photograph was two hours, and only very 
faint images of the satellite were obtained; thus they were 
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very difficult to measure exactly, and the resulting residuals 
are somewhat large. 

It is seen from the measures that Phoebe attained its 
maximum distance from Saturn, viz. 36’-4, on September 5. 
The average differences between the observed distances and 
declinations and those computed from the ephemeris pub- 
lished in vol. lili. of the Annals (p- 141) were about —o!.2 
and —o'-6 respectively. 


Tre Lreeps Astronomical Society.—The Journal and 
Transactions of the Leeds -\stronomical Society (No. 12} 
has just been received, and contains a number of interest- 
ing papers which were read before the society during 1904. 

In addition to these there is a résunré of the society’s 
work daring the year, as shown by a number of communi- 
cations to various journals. 

Non-members may obtain the journal for 1s. 
Messrs. Jackson and Son, Leeds. 


6d. from 


NEW MAGAZINES OF BIOLOGICAL 
CHENTS Tis 


OLRNALS dealing with the chemical aspects of physio- 
logical and pathological research have long been 
current in Germany; but up to the present time English- 
speaking workers have had to rely on periodicals dealing 
with all branches of physiology and pathology for the 
publication of their results. This is by no means dis- 
advantageous to the readers of such journals, for over- 
specialisation has its drawbacks. But with the ever 
increasing activity in the biochemical field of research, the 
necd has for long been felt of a special journal, and we 
have to chronicle the advent of one—the Bio-chemical 
Journal—which supplies the need, under the editorship of 


! Prof. Benjamin Moore and Dr. Whitley, of the Liverpool 


University. In America also a similar want has been 
met by the issue of the first numbers of what is there 
called the Journal of Biological Chemistry, which is edited 
by Prof. Christian Herter, of New York, and Prof. J. J- 
Abel, of Baltimore. 

The prefix bio and the adjective biological indicate a 
wider outlook than was implied by the older expression 


physiological chemistry, for there are chemical matters 
which have bearings, not only on physiology, but on 


botany, zoology, and pathology; and, indeed, this broad 
scope is already recognisable in the early issues of both 
the journals mentioned. It will be sufficient to take the 
English journal as an example. [n the first number, just 
to hand, there is a paper by Mr. Joseph Barcroft dealing 
with the oxygen tension in the salivary glands and saliva, 
and throwing new light on the question of internal re- 
spiration in general. The professor of botany at Liver- 
pool, Mr. Harvey Gibson, contributes an article on the 
physiological properties of West Indian boxwood, so much 
used now by the shuttle-makers of the north. The 
cardiac symptoms noticed in many of these workers are 
shown to be due to an alkaloid in the wood, which is dis- 
solved out by the perspiration on the hands of the work- 
people, and slowly absorbed into the system. Drs. Edie 
and Whitley describe methods for estimating the daily gain 
or loss of fixed alkali from the body, and the organic acids 
in the urine; the application of their results in the case of 
diabetes is pointed out. {t was previously known that in 
acid poisoning the body protects itself by an increased 
formation of ammonia from urea; it is now shown that 
there is a similar protective mechanism at work against 
excess of alkali in the production of an increased amount of 
organic acids from carbohydrates. The last paper, by Drs. 
Moore, Edie, and Abram, more directly illustrates the appli- 
cation of chemical studies to the elucidation of disease. 
They find that the administration of a neutralised acid ex- 
tract of the duodenal mucous membrane counteracts diabetes 
in the few cases examined up to the present. The ex- 
planation advanced of the benefit is that the extract stimu- 
lates the pancreas to form that internal secretion which 
regulates carbohydrate metabolism, but which is apparently 
in abeyance in the diabetic state. 

Enough has been said to show the interesting and 
important kind of material at hand, and we wish our 
two new contemporaries every success in the future. 
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FORESTRY IN THE UNITED STATES. 
“THE United States Geological Survey has already issued 


in the form of reports various papers dealing with 
the conditions of the localities in the more important forest 


reserves. Professional Paper No. 29 of the forestry series 
of the department deals with the forest conditions in the 


Fic. 1.—Cultivated Valley in the Woodland Area of the Lincoln Forest Reserve, New Mexico. 


Absaroka division of the Yellowstone Forest Reserve, Mon- 
tana, and the Livingstone and Big Timber Quadrangles. 
This report first treats of the location, extent, and 
topography of the Yellowstone Reserve. The forest itself 
is almost wholly coniferous, consisting of pines, spruce, 
silver and Douglas firs. A most interesting account is given 
concerning the distribution of these 
species, especially in regard to alti- 
tude and aspect. As regards the ages 
of the trees’ the greatest diversity 
prevails. Age classes occur, varying 
from 15 to 20 years, 75 to 100 years; 
also stands from 200 to 300 years 
old are represented, this condition of 
things having been brought about by 
fire, the different age-classes corre- 
sponding to burns of different periods. 
The character and volume of mer- 
chantable timber are next carefully 
gone into. These naturally vary 
according to the species of tree, as 
well as the altitude and aspect in 
which if is growing, and the report 
brings out very interesting facts in 
this connection. 

Like other forest reserves, the pre- 
sent one is divided into a number of 
smaller divisions called townships, 
which are carefully described in detail. 
Two useful land classification maps 
are appended. 

A report of the forest conditions in 
the Little Belt Mountains Forest Re- 
serve, Montana, and the Little Belt 
Mountains Quadrangle, forms Paper 
No. 30 of the same series. Here 
again the principal species are 
conifers; but the chief value of the forest lies in its effect 
on the conservation and regulation of the rainfall, hence it 
is more in the nature of a protection forest than one pre- 
served for its timber production. 

The forest conditions of the Lincoln Forest Reserve, New 
Mexico, are described in Paper No. 33. ‘This reserve was 
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created by proclamation of the President in tg02. The 
description of the included area is again given by town- 
ships. The area is more or less mountainous, and, as a 
natural consequence, the woodland growths are found to be 
divided into zones determined by altitude. A very interest- 
ing graphical representation of the various zones and species 
occurring in them is included. Short descriptions of the 
different species of trees are given, 
among which the yellow pine (Pinus 
ponderosa) is the chief timber tree. 
The conservation of trees in the re- 
serve is of enormous importance in 
connection with the irrigation of culti- 
1 vated lands in its neighbourhood, or 
vast areas that could be used for 
agricultural purposes if a regular 
supply of water were secured. -\rti- 
ficial tanks are at present employed 
for the storage of intermittent surface 
flows of water to be used for domestic 
purposes and irrigation. 

Paper No. 39 consists of a report 
of the forest conditions of the Gila 
River Forest Reserve, New Mexico. 
This reserve was established by Preasi- 
dent McKinley in 1889. The reserve 
includes several prominent mountain 
ranges, and on the whole the area is 
well watered, the streams from the 
mountains carrying a _ considerable 
flow to a long distance beyond the 
forest regions. The reserve is 
traversed by fairly good roads and 
trails which follow the valleys. Agri- 
culture is extensively carried on along 
San Francisco River, but not to such 
an extent along Gila River. The 
settlers formerly found a very ready 
market for their produce in the mining camps at Cooney 
and Mogollon, but several of these camps have been de- 
serted within the last year or two, and the market has 
become considerably restricted. Grazing is an important 
industry in this region, but will require careful attention 
and supervision to prevent the inevitable result of over- 


ee 


Fic. 2.—Artificial Tank” for Water Supply. Lincoln Forest Reserve, New Mexico. 


stocking, as this not only leads to a total destruction of 
the grass roots, but also gives rise to drought at one period 
and disastrous flooding at another. The yellow pine is 
found to grow very well in this region, and wil! probably 
form the principal species in re-stocking the land when the 
older timber is removed. 
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FORTHCOMING BOOKS OF SCIENCE, 
N ESSRs. BAILLIERE, TINDALL AND COX'S fist 
- includes :—* Applied Bacteriology,’' by Prof. R. T. 
{lewlett and C. G. Moor, illustrated; ‘* Laboratory Manual 
of Physiology,’’ by Dr. F. C. Busch; ** Trypanosomes and 
Trypanosomiasis,"" by Laveran and Mesnil, translated 
and edited by Dr. D. Nabarro; ** Practical .\gricultural 
Chemistry,’’ by Ff. Robertson; ** Rontgen Rays in General 
Practice,’” by Kk. H. Cooper; and u new edition of ** Philo- 
sophy of Voice,’ by C. Lunn. 

Messrs. A. and C, Black promise :—'! A Treatise on 
Zovlogy,’’ edited by Prof. E. Ray Lankester, F.R.S., 
part v., ‘' Mollusca,’’ by Dr. P. Pefseneer, illustrated. 

Messrs. Gebruder Borntraeger (Berlin) give notice of :— 
~ Tygienisches Centralblatt,’’ edited by Dr. P. Sommer- 
feld; ** Zeitschrift fur Gletscherkunde,”’ edited by Prof. E. 
Briickner ; *‘ Tabulae botanicae,’’ edited by Drs. E. Baur 
and Jahn; ‘* Kryptogamenflora der Mark Brandenburg,”’ 
Band ii., Laubmoose; ** Forstbotanisches Merkbuch,”’ iv., 
Schleswig-HHolstem; ‘‘ Allgemeine Botanik,’’ by Prof. 
Warming; and ** Geschichte Roms,’’ by Prof. Drumann, 
Band iii. 

The Cambridge University Press list includes :—* Cam- 
bridge Tracts in Mathematics and Mathematical Physics,” 
No. 3, ‘‘ Quadratic Forms and their Classification by Means 
of Invariant Factors,” by Prof. T. J’A. Bromwich; 
‘* Trigonometry for Beginners,” by J. W. Mercer. The 
following are in preparation :—'* The Definite !ntegral, its 
Meaning and Fundamental Properties,” by Dr. E. W. 
[lobson, F.R.S.; “ Singular Points and Asymptotes of 
Plane Curves,’ by Prof. C. A. Scott; ** The Axioms of 
Geometry,’’ by Dr. .\. N. Whitehead, F.R.5.; and ‘* The 
Eikonal and its Application to Optical Instruments,’’ by 
dope lem \iliatiter keto kae ney 

Messrs. J. and A. Churchill give notice of Se veshont 
Practice of Medicine,’’ by Dr. R. A. Fleming; ‘“ Preserv- 
atives in Food and Food Examination,’’ by Dr. J. C. 
Yhresh; *‘ Essentials of Surface Anatomy,’’ by C. R. 
Whittaker; **.\ Manual of Midwifery,’ by Dr. T. W. 
Eden; ‘* Clinical .\pplied Anatomy; or, the .\natomy of 
Medicine and Surgery,’’ by C. R. Box and W. M. Eccles; 
‘A Manual of Pathology, (Gseneral and Special,’’ by Prof. 
R. T. Ibewfett; ‘*.\)| Manual of Prescribing,’’ by Prof. 
C. R. Marshall; “ Spinal Curvature,” by H. R. H. Bigg; 
* Pharmacentical Latin Grammar; or Prescriptions, how 
to Write and Read Them,’’ by R. R. Bennett; and new 
editionsmols svar vsten Onl entale Sure eri sss Dye Comms: 
Tomes and W. 3S. Nowell; and ‘ Minor Surgery and 
Bandaging,”’ by B. Pollard. 

Messrs. A. Constable and Co., Ltd., will publish :-— 
‘* Radio-active Transformations,’’ by Prof. E. Rutherford, 
F.LR.S., illustrated; ‘* The Integrative Action of the 
Nervous System,’’ by Prof. C. $. Sherrington, F.R.S., 
illustrated; and ‘‘ Physiology of the Nervous System,’’ by 


J. P. Morat translated and edited by Dr. ff. W. Syers, 
illustrated. 

Messrs. J. M. Dent und Co. direct attention to :— 
“English Men of Science,”’ edited by Prof. J. R. Green, 
F.R.S.—‘** Herbert Spencer,”’ by Prof. J. A. Thomson; 


* Priestley,’ by Dr. T. E. Thorpe, C.B., F.R.S.; ° George 


Bentham,” hy B. D. Jackson; ‘ Husley,’’ by Prof. 
J. R. A. Davis; “Sir Wm. Flower,” by R. Lydekker, 
F.LR.S. Of Dent’s Mathematical and Scientific Series, the 


follawing are in preparation :—‘‘ Geometrical Conics,’’ by 
Profs. G. Ho Bryan, JFaR=S:, and!) Re ja Pinkerton); 
SNnalytical (Canits,, by iProtqte\. scott.) a Nlechaniese. 
by C. S. Jackson and R. M. Milne; ‘* Trigonometry,’’ by 
C2 Hawkins; > Algebra, by Prof. Hy Wo JE Danner, 
F.R.b., and W. J. Greenstreet ; ‘t Practical Mathematics," 
by J es Boyt 2 eiciit a slingelon san Neesne |e \wehiiencln 
Scientific Reader,’’? compiled by W. J. Greenstreet; *‘ A 
German Scientific Reader,’’ compiled by C. R. Dow; and 
‘* Mathematical Tables,’’ by Prof. G. H. Bryan, F.R.S. 
Mr. Gustav Fischer (Jena) announces :—* Flora, oder 
Migemeine Botanische Zeitung,’ Jahrgung rgob, edited 
by Prof. K. Goehel, Ifeft i., illustrated; *f Klinisches Jahr- 
buch,’’ finfzehnter Band, zweites Heft, illustrated; ‘“ Phy- 
siologie des Menschen,’’ by Prof. L. Luciani, German trans- 
Jation, Band ii., illustrated ; ‘‘ Das Rettungs- und Kranken- 


heforderungswesen im deutschen Reiche,’’? by Prof. G. 
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Meyer, Bildet zugleich den dritten Erginzungsband zum 
klinischen Jahrbuch, illustrated; ‘* Résultats scientifiques 
du Congrés international de Botanique, Wien, 1905,”” illus- 
trated; ** Die Wirbeltiere Europas mit Beriicksichtigung 
der Faunen von Vorderasien und Nordafrika,’’ by Prof. 
QO, Schmiedeknecht ; ‘' Vegetationsbilder,’’ edited by Profs. 
(i. Karsten and H. Schenck, dritte Reihe, Heft vi.: 
Emerich Zederbauer, Vegetationsbilder aus  Wleinasien, 
illustrated; ‘* Verhandlungen der deutschen pathologischen 
Gesellschaft,’’ edited by G. Schmorl, neunte Tagung, 
gehallen in Meran vom 25 bis 29 September, 1905, illus- 
trated; ** Gesammelte .\bhandlungen,’’ Band iv., Sozial- 
politische Schriften, by Prof. E. Abbe; and new editions 
of ‘‘ Lehrbuch der Entwicklungsgeschichte des Menschen 
und der Wirbeltiere,’’ by Prof. O. Hertwig, illustrated ; 
‘* TabeHen zur Gesteinskunde fiir Geologen, Mineralogen, 
Bergleute, Chemiker, |andwirte und Techniker,’’ by Prof. 
G. Linck, illustrated; ‘* Einfiihrung in das Studium der 
Malariakrankheiten,’’ by Dr. R. Ruge, illustrated : 
‘* Anatomische, physiologische und physikalische Daten 
und Tabellen zum Gebrauche ftir Mediziner,’’ by Prof. H. 
Vierordt ; and ‘* Lehrbuch der allgemeinen Pathologie und 
der pathologischen Anatomie,’’ by Prof. E. Ziegler, 
Band ii., Lehrbuch der speziellen pathologischen Anatomie, 
edited by Drs. E. Gierke and K. Ziegler, illustrated. 

Messrs. Gauthier-Villars (Paris) promise :—‘‘ Guide du 
Météorologiste amateur,’’ by Loisel; ** Lecons sur le 
Séries trigonometriques,’’ by Lebesque; *‘ La Mécanique 
des Phénoménes fondée sur les Analogies,’’ by Petrowitch : 
and ** Les Conserves alimentaires,’’ by Rocques. 

Messrs. Charles Griffin and Co., Ltd., announce :—t The 
Theory of the Steam ‘Turbine, a Treatise on the History, 
Development, and Principles of Construction of the Steam 
Turbine,"’ by .\. Jude, illustrated; ‘* Present-day Ship- 
building: abridged from ‘Steel Ships,’ Revised and 
Specially Arranged to Meet the Requirements of Shipyard 
Students, Ships’ Officers, and Engineers for their Re- 
spective Examinations,’’ by T. Walton, — illustrated ; 
‘* Motor-car Mechanism and Management,” by W. P. 
Adams, in three parts, illustrated, part ii., the Electrical 
Car, and part iii., the Steam Car; ‘ General Foundry 
Practice : a Practical Handbook for Iron, Steef and Brass 
Founders, Metallurgists, and Students of Metallurgy,” by 
A. C. MeWifliam and P. Longmuir, illustrated; ‘ The 
Elements of Chemical Engineering,’’ by Dr. J. Grossmann, 
illustrated ; ** Locomotive Compounding and Superheating,”’ 
by J. F. Gairns, Wlustrated; *‘ Peat: its Use and Manu- 
facture,’’ by P. R. Bjérling and F. T. Gissing, illustrated ; 
** The Clayworker’s Handbook, an Epitome of the Materials 
and Methods Employed in Brickmaking and Pottery,’’ by 
the author of ‘‘ The Chemistry of Clayworking,”’ illus- 
trated ; ‘‘ Paper Technology, an Elementary Manual on the 
Manufacture, Physical Qualities, Chemical Constituents, 
and Testing of Paper and Paper-making Fibres, with 
Selected Tables for the Use of Publishers, Stationers, and 
Others,”? by R. W. Sindall, illustrated; *f Lessans on Sani- 
tation,’’ by J. W. Harrison, illustrated; ‘‘ Toxines and 
Antitoxines,”” by Dr. C. Oppenheimer, translated from the 
German by C. A. Mitchell, with notes and additions by 
the author, since the publication of the German edition; 
‘“ The Treatment of the Diseases of the Digestive System,’” 
by Prof. R. Saundby; and new editions of ‘* Chemistry 
for Engineers and Manufacturers,’? by B. Blount and 
A. G. Bloxam, vol. i., the Chemistry of Engineering, 
Building, and Metallurgy; ‘‘ Petroleum and its Products, 


a Practical Treatise,”’ by Sir B. Redwood, illustrated ; 
and ‘‘ Aids in Practical Genlogy: with a Section on 


Palwontology,” by Prof. G. .\. J. Cole, illustrated. 

Messrs. Hodder and Stoughton give notice of :—* A 
History of Egypt from the Earliest Times to the Persian 
Conquest,’’ by Prof. J. E. Breasted, illustrated; ‘* Every 
Man’s Book of Garden Difficulties,” by W. F. Rowles, 
illustrated ; ‘* Every Man's Book of Garden Flowers, with 
Short Directions for their Culture,’ by J. Halsham, illus- 
trated; and ‘‘.\ Nature Reader for Senior Students, being 
an Anthology of the Poetry of Nature,’’ edited by the Hon. 
Sir John Cockburn, K.C.M.G., and E. E. Speight. 

Messrs, Hutchinson and Co. announce :—‘‘ Liberia, the 
Negro Republic in West Africa,'’ by Sir Harry Johnston, 
G.C.M.G., K.C.B., &c., illustrated; Darwin’s ‘‘ Origin 
of Species,*’ edited by J. W. Mathews; and Waterton’s. 
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“Wanderings in South America,’’ with notes, &c., 
W. A. Harding. 
In Mr. John Lane's list are:—t Bombay Ducks: an 


Account of Some of the Everyday Birds and Beasts found 
in a Naturalist’s El Dorado,’’ by D. Dewar, illustrated ; 
“The Wild Flowers of Selborne and Other Papers,’’ by 


the Rev. Canon Vaughan, illustrated. New volumes in 
the ~' Practitioners’ Library,’’ edited by HH. Roberts: 
““ Forms of Paralysis,’’ by Dr. J. 5S. Collier; ‘* X-Rays in 
General Practice,’’ by Captain A. E. Walter. New 
volumes in the Country Handbooks, edited by H. 
Roberts: ‘‘ The Stable Handbook,’’ by T. F. Dale, illus- 
trated; ** The Country Cottage,’’ by G. L. Morris and 
FE. Wood, illustrated. New volumes in the Handbooks of 


Practical Gardening: ‘‘ The Book of Rarer Vegetables,”’ 
by G. Wythes and H. Roberts; ‘‘ The Book of the Winter 
Garden,” by D. S. Fish; ‘* The Book of Market Garden- 
ing,’’ by R. L. Castle, illustrated; and a new edition of 
‘ Riffe and Romance in the Indian Jungle : 
Record of Thirteen Years of Indian Jungle Life,’’ by Cap- 


tain .\. I, R. Glasfurd, illustrated. 
Mr. T. Werner Laurie will publish :—‘* Fishing for 
Pleasure and Catching I[t,’’ by E. Marston, with two 


chapters on Salmon and Trout Fishing in North Wales by 
R. B. Marston, illustrated; and ‘t Modern Medicine for the 
Home,’’ by E. Walker. 

Among Messrs. Crosby Lockwood and Son’s forthcoming 
books we notice :—New editions of "' The Art of Leather 


Manufacture,” by A. Watt; “ Colliery Working and 
Management,’”’ by H. F. Bulman and R. A. S. Redmayne, 
illustrated ; SON Handybook for Brewers,’ by H. E. 
Wright; and ‘‘ Sheet Metal Worker’s {nstructor,’? by 
R. 1. Warn and J. G. Horner, illustrated. 

Messrs. Longmans and Co.’s list includes :—‘‘ Mammals 


of Creat Beirain and Ireland,’’ by J. G. Millais, vol. iii., 
completing the Rodentia with the Hares and the Rabbit; 
it will also contain the Cervide (the Deer family), the 
Bovidew (the Oxen), and the Cetacez (Whales), illustrated ; 

* Health of Our Children in the Colonies, a Book for 
Mothers,’ by Dr. L. A. Robinson; * Plants and_ their 
Ways in South Africa,” by B. Stoneman; * Design of 
f.athes for igh Speed and Heayy Cutting,’’ by J. T. 
Nicolson and D. Smith; ‘ Practical Manual of Tides and 
N\Wiavicsmumbx, \\i. H. Wheeler, illustrated ; *‘ Scientific Prin- 
ciples ° Wireless Telegraphy,’ ”” by Prof. J. A. Fleming, 
F.R.S.; “Modern Steam Road Wagons,’’ by W. Norris, 
illustra ** Synthetica, being Meditations Epistemological 
and Ontological, coniprising “the Edinburgh Gifford Lec- 
tures of r905,’’ by Dr. S. S. Laurie, two vols.; ‘ Plant 
Response,”’ by Prof. J. C. Bose, Glos 28 Mathematical 
Papers of J. Willard Gibbs,’’ two vols.; ‘* Manual of 
Diseases of the Nose and its Accessory Cavities, * ioye Ibe 
H. L. Lack ; and ‘* Philosophy of Religion,”’ by Prof. G. T. 
Ladd, two vols. 

Messrs. Sampson Low, Marston and Co., 
issue :—‘ Cotton Manufacture,"’ by E. A. Posset, part ii. 
treating of combing, drawing, roller covering and fly 
frames, with an illustrated description of all the modern 
processes and machinery used, also all the 
required. 

Messrs. Macmillan 


Ltd., will 


and Co., Ltd. announce :— 
** Medizeval Rhodesia,’’ by D. Randall-MacIver, illustrated ; 
““The Philosophy of Religion,’ by Prof. H. Héffding, 
translated bv Miss B. E. , Meyer ; “ Electrical Engineering 


in Theory and Practice,” by G. D. Aspinall Parr, illus- 
trated; ‘¢ Physical Optics, weivebrof, R. VW. Wood, illus- 
trated; ‘4 Manual of Geometry,” by W. D. Eggar ; 


“ Lessons in Science, a Preliminary Course of Physics “and 
Chemistry,’ by Prof. R. A. Gregory and A. T. Simmons; 
and a new edition of ‘‘ Appendicitis: its Pathology and 
Surgery,’ by C. B. Lockwnod. 

Messrs. Methuen and Co. 
dustry, Lighting, Traction, 
Industry, it. History, 


promise :—‘‘ Electrical In- 
and Power,’’ ‘ Shipbuilding 
Science, Practice, and Finance,” 
‘Money Market,”’ © Business Side olf Agriculture,” 
** Brewing Industry,” “Automobile Industry,’’ ‘ Mining 
and Mining Investments,’’ ‘‘ Civil Engineering,’’ ‘‘ Coal 
Industry," ‘Iron Trade,”’ and ‘* Cotton Industry and 
Trade.” 

Mr. John Murray announces :— 
Jj. A. Thomson; ‘ Researches 


no 1898, vot. 73] 


eilenedity 


in Sinai,’ by 


by 
Prof. 


Pro. 
We 


Wea? Oh 


by 


being the | 


|) graphy,’’ by C. R. Beazley, 


calculations , 


477 


Ilinders Petrie, F.R.S., illustrated; ‘ Noteworthy Fami- 
lies (Science), aun Index to Kinships in Near Degrees 
between Persons whose Achievements are Honourable, and 
have been Publicly Recorded,’’ by Dr. I. Galton, F. RS. 

and E. Schuster; ** Our Waterways, a History of Inland 
Navigation considered as a Branch of Water Conservancy,”’ 
by U. .\. Forbes and W. H. R. Ashford; ‘‘ Life of Isabella 
Bird (Mrs. Bishop),”’ by Miss A. M. Stoddart, 
‘““The Dead Heart of Australia, a Journey around Lake 
Eyre in the Summer of rgo1—1902, with an Account of the 
Lake Eyre Basin and the Flowing Well of Central Aus- 
tralia,’’ by Prof. J. W. Gregory, F.R.S., illustrated ; 
‘Human Blood, an Introduction to the Normal and Patho- 
logical Morphology of Human Blood,” eight lectures de- 
livered in the Pathological Laboratory of the University of 


illustrated ; 


London, by Dr. Gi. .N. Buckmaster, illustrated; ‘‘ The 
Transition in .\griculture,"’ by E. % Pratt; ‘* Recent 
Development in “Biological Science,’ by W. B. Hardy, 
FLR.S.; ‘% Artillery and Explosives, [essays and Lectures 
Written and Delivered at Various Times,’’ by Sir A. 
Noble, K.C.B., F.R.S., illustrated; and ‘t Chemistry of the 
Albumens,”’ by Dr. O. B. Schrvver. 

The list of the Oxford University Press contains :— 


“Elementary Chemistry, Progressive Lesson in Experiment 
and SOROS “by F. R. L. Wilson and G. W. Hedley, 
part ii. . Kauth's * Flower Pollination,’ authorised English 
translation by J R. A. Davis, vol. fg Solereder's ** .\na- 
tomical Characters of the Dicotyledonous Orders,’’ author- 
ised English translation by L. \. Boodle and F. E. Fritsch, 
revised by H. D. eae ““A Catalogue of the Herbarium 
of Dillenius,’’ by G. . Druce, with the assistance of Prof. 
S. H. Vines, F. R's. ‘The Face of the Earth ”’ ( Das 
Antlitz der Erde’), i Prof. E. Suess, translated by Dr. 
H. B. C. Sollas under the direction of Prof. W. J. Sollas, 


F.R.S., vol. ii., illustrated; ‘‘ The Oxford Geographies,” 
vol. Hii "The: Preliminary Geography,"’ by Dr. A. 
Ilerbertson, illustrated; ‘‘ The Pubs of Modern Geo- 


vol. iii. ; ** Lectures on the 
Method of Science,’’ edited by Dr. 1. 18 Strong; and a 
new edition of ‘‘ Human Anatomy for Art Students,’’ by 
Prof. .\. Thomson, illustrated. 

Messrs. G. Philip and Son, 
““\) Rhythmic .\pproach to 
Somervell, 

Sir Isaac Pitman and Sons, Ltd., announce :—* Mech- 
anical Traction on Highways in the United Kingdom,’ 
by Dr. C. A. M. Barlow; and a new edition of ‘* Home 
Gymnastics for Old and Young,"’ by Dr. T. J. Hartelius, 
translated and adapted from the Swedish by C. Léfving, 
illustrated. 


Ltd., have in the press: 


Niathematicsns aibyiwh alee 


Messrs. G. P.  Putnam’s Sons promise :—‘‘ Jordan 
Valley and Petra,’ by Prof. W. Libbey and Dr. F. E. 
Hoskins, two vols., illustrated: and ‘' Tibet and Turkes- 
tan,’’ by O. T. Crosby, illustrated. 

The Religious Tract Society announces :—'* By-paths in 
Nature,’? by F. Stevens, illustrated; and ‘* Every Boy’s 


Book of British Natural History,"’ by P. Westell. 

The Sanitary Publishing Co., Ltd., announce :—‘* Smoky 
Fogs, How to Prevent,’’ by A. J. Martin; ‘‘ Drainage, 
Cast Iron House Drainage, with Especial Reference to 
the Drainage of Town Houses,’’ by G. J. G. Jensen; and 
new editions of ‘‘ Drainage, By-laws as to House Drainage 


and sanitary Fittings made by the London County 
Council,’’ annotated by G. J. Jensen, illustrated; and 
‘Drainage, Modern Drainage Inspection and Sanitary 


Surveys,”’ by G. J. G. Jensen, illustrated. 

The Society for Promoting Christian Knowledge will 
publish :—*' The Frozen South’'; a volume on_ the 
Spectroscope, by Mr. H. F. Newall; and ‘* The Properties 
Ol@ Mig nids samme OimGrn Wi . s0.S, Ips. 5. 


Messrs. Swan Sonnenschein and Co., Ltd., promise: 
“ Physiological Psychology,’’ by Prof. W. Wundt, trans- 


lated by Prof. E. B. Titchener, in three vols., vol. ii., 
illustrated ; ‘‘ The History of Philosophy,’’ by Dr. J. E. 
Erdmann, translated abridgment by W. S$. Hough; 
“ Thoughts and Things: a Genetic Study of Logical 
Process,’’ by Prof. M. Baldwin, vol. i., ‘* Theory of 
Knowledge, Functional Logic,’’ vol. ii., ‘* Theory of 
Reality, Real Logic ’’; ‘‘ Man: or Problems Ancient and 


ae Toke 


with Guesses at Solutions, ‘ 
Text-book of 


“The Student’s 


Modern relating to Man, 
Rev. W. T. Nicholson; 
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Zoology,”’ by A. Sedgwick, F.R.S., yol. iii., completing 
the work, illustrated; ‘‘ Insect Pests of the Farm and 
Garden,’ by F. M. Duncan, illustrated; and ‘* School 
Gardening for Little Children,” by L. R. Latter, with an 
introduction by Prof. Geddes. 

The University Tutorial Press, Ltd., announce :—** Geo- 
metry, Theoretical and Practical,’? by W. P. Workman 
and A. G. Cracknell, part ii., part ili; ‘* Arithmetic for 
the Preliminary Certificate Examination,” by Hake Chopes 
‘“ Model Answers to Arithmetic Questions for the Pre- 
liminary Certificate Examination ’’; “ Algebra, Preliminary 
Certificate Edition, With Section on Graphs,” by R. 
Deakin ; ‘‘ Geometry, Theoretical and Practical, Preliminary 
Certificate Edition (for Course A),"’ by W. P. Workman 
and A. G. Cracknell; '‘ Euclid, Books i.-iii., Preliminary 
Certificate Edition, with Mensuration and Practical 
Problems arranged in Accordance with Euclid’s Order of 
Proof,” by R. Deakin; ‘' Key to Matriculation Algebra ”’; 
“Logarithms and How to Use Them'’; ‘* Chemistry, 
First. Stage, Theoretical Organic,” by R.A. Lyster ; 
‘Chemistry, the Junior,’’ by R. H. Adie; ‘* Experimental 
Science, the Junior,’ by W. M. Hooton; “ Hygiene, 
Certificate’? by R. A. Lyster; ‘ Technical Electricity,”’ 
by Prof. H. T. Davidge and R. W. Hutchinson; ‘* Physi- 
ology, First Stage,” by Dr. G. M. Meachen ; “ Elementary 
Science of Common Life (Chemistry), Subject xxvi. of 
the Board of Education Science Examinations,’’ by W. ales 
Boone; ‘‘ Properties of Matter,’’ by C. J. L. Wagstaff ; 
‘* Elementary Science for the Preliminary Certificate Ex- 
amination (General Section),’’ edited by Drs. 1B NS 
Stewart and W. Briggs; ‘‘ Elementary Science for the 
Preliminary Certificate Examination (Section A, Chem- 
istry),’’ by H. W. Bausor; ** Elementary Science for the 
Preliminary Certificate Examination (Section B, Physics),”’ 
by J. Satterly ; ‘‘ Intermediate Hydrostatics 3) Principles 
and Methods of Education,’’? by Dr. S. S. Fletcher and J. 
Welton; and new editions of ‘‘ First Stage Inorganic 
Chemistry (Theoretical),’” by Dr. G. H. Bailey; “ Synopsis 
of Matriculation Chemistry’; ‘New Matriculation 
Physics: Heat, Light, and Sound,” by Dr. R. W. Stewart ; 
‘Light, Text-book of,’’ by Dr. R. W. Stewart; and 
‘Graphs, Graphical Representation of Algebraic Func- 
tions,’”’ by C. H. French and G. Osborn. 

Mr. 1) Fisher Unwin promises :—'‘ Haeckel: his Life 
and Work,’ by W. Bolsche, translated by J. McCabe, 
illustrated; and ‘* The Birds of Middlesex,” by J. E. 
Harting, illustrated. 

The following are Messrs. Whittaker and Co.’s announce- 
ments :—' A Pocket Book of Aéronautics,”” by H. W. L. 
Moedebeck, translated from the German by Dr. W. M. 
Varley; *t Electricity in Mines,’’ by P. R. Allen; ‘* Steam 
Turbine Engineering,’’ by T. Stevens and H. M. Hobart; 
‘‘ Electric Lamps and Electric Lighting,’”? by L. Gaster; 
‘\ \rmature Construction, a Handbook for Electrical 
Designers,’’ by H. M. Hobart; ‘* Single-phase Commutator 
Motors,’’ by F. Punga; ‘A Treatise on Coal Mining,” by 
G. L. Kerr and D. Burns; ‘‘ Polyphase Electric Currents,” 
by A. Still; and ‘¢.\ Text-book of Botany,” part i., ‘' The 
Anatomy of Flowering Plants,’’ by L. M. Yates. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The board of the faculty of natural science has 
approved the supplication of Mr. Walter Garstang, Lincoln 
College, for the degree of doctor of science. 

Prof. W. J. Sollas and Dr. T. 1. Bonney have been 
appointed examiners in the honour school of geology. 

The grant of 25ol. a year to the pathological laboratory 
from the University Chest has been renewed for five years, 
and additional grants of rool. a year to the Pitt-Rivers 
Museum and to the Hope department of zoology, and 5ol. 
a year to the departments of mineralogy and geology have 
been authorised by Convocation. 

The important collection of New Zealand birds formerly 
belonging to the late Mr. S, William Silver has heen pre- 
sented to the museum by his widow. 

A fellowship examination in 
announced by Merton College 


NO. 1898, VOL. 73)| 


has been 
Tuesday, 


chemistry 
to begin on 


September 25. Candidates must have passed at the examin- 
ations required by the University for the degree of B.A. 
The value of the fellowship is 200l. a year for seven years, 
and the holder may be re-elected if he is duly qualified. 
Candidates may submit any dissertations or evidence of 
research work not later than September 20. 

At a meeting of the Junior Scientific Club held on 
March 7, Mr. Henry Balfour read a paper on “' The Natural 
History of the Bagpipe,’’ and Mr. J. A. Brown one on 
** Electrons.” 


Campripce.—The late Mr. Frederick James Quick having 
left his residuary estate to the University, the income to 
be used in promoting the study and research in the sciences 
of vegetable and animal biology, the council of the Senate 
has published a scheme for the administration of the 
fund. This has been approved by the trustees, to whom 
the will entrusts very considerable powers of emendation 
and alteration. It is proposed to establish a Quick pro- 
fessorship of biology with a salary of roool. a year, and 
with a sum not exceeding 300l. a year for the maintenance 
of a laboratory. In the first instance the professor is to 
devote himself to the study of the protozoa, especially such 
as cause disease. He will not be required to give lectures 
in more than one university term, when he will be expected 
to set forth the result of the researches carried on in his 
laboratory. By the terms of the will the professor must 
seek re-election every third year. The administration of the 
fund will rest with a board of managers, the members of 
which will also act as electors to the professorship. 

The first report of the Studies and Examinations Syndi- 
cate with regard to the abolition of compulsory Greek 
having been rejected by the Senate, the Syndicate has tried 
again, and has issued a second report, in which it suggests 
what is known as a “‘ bifurcation of studies.’ Jt is pro- 
posed that both in the honours and in the ordinary course 
for degrees the examinations shall be grouped into two 
sections, the literary and the scientific, and that while those 
who pursue the literary side must take in the Previous 
Examination two classical languages, those on the scien- 
tific side will be required ‘‘ to take two languages other 
than English, one of the two being Latin or Greek.”’ 
When the proposals come to be discussed a certain amount 
of opposition may be expected from the historians and 
moral science teachers, whose students are afforded no 
relief. Whether the masters of the situation, the non- 
resident members of the Senate, will allow the proposals to 
be accepted is doubtful. It is a well known fact that when 
the first report of the Syndicate was voted upon, a decided 
majority of the resident members of the University voted 
for reform. If the residents are again beaten they must 
put their trust in the Royal Commission which, from various 
signs, seems not so very far off. 

"The late master of Corpus Christi College, Dr. We JE 
Perowne, has left his valuable collection of amber from the 
Norfolk coast to the University, to be deposited in the 
Sedgwick Geological Museum or in the Fitzwilliam 
Museum. 

It is proposed to grant a sum 
fund to Mr. W. G. Fearnsides, 
towards defraying the expense of a visit 
poses to make to Sweden to study the 
\renig beds. 

‘The following have been appointed examiners in the 
special examination in geography and the examination for 


of 75. out of the works 
of Sidney Sussex College, 
which he pro- 
Tremadoc and 


the diploma in geography :—Mr. G. G. Chisholm, Mr. 
A 1, IAGIRS, EN0R, Tele MG Oldham, and Prof. W. W. 
Nits. 


The next combined examination for sixty-six entrance 
scholarships and various exhibitions at Pembroke, Gonville 
and Caius, King’s, Jesus, Christ’s, St. John’s, and 
Emmanuel Colleges will be held on Tuesday, December 4, 
and following days. Mathematics, classics, and natural 
sciences will be the subjects of examination at all these 
colleges. Scholarships and exhibitions will also be offered 
for history, for modern languages, and for Hebrew. 


We Jearn from Science that Mrs. A. .\. Anderson has 
given 20,0001. to Barnard College, Columbia University, 
toward the establishment of a course in science. 
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Tue fifth annual students’ soirée of the Sir John Cass 
Technical Institute will be held on Saturday, March 17. 
The guests will be received by Sir Owen Roberts, chairman 
of the governing body, and Lady Roberts, Mr. George 
Baker, J.P., vice-chairman of the governing body, and Mrs. 
Baker. Short lectures and demonstrations on scientific 
subjects will be given during the evening. 


Ar the last meeting of the council of the University of 
Birmingham several appointments to the staff were made. 
Mr. George 5. West was appointed assistant lecturer and 
demonstrator in botany in succession to Dr. A. J. Ewart; 
Dr. Theodore Groom was appointed senior lecturer in 
geology and geography to succeed Prof. W. W. Watts, 
F.R.S., recently appointed to the chair of geology in the 
Royal College of Science, London; and Mr. Donald M. 
Levy was appointed demonstrator in metallurgy to succeed 
Mr. H. N. Schnurmann. Communications were received 
announcing the bequest by the late Mr. John Feeney of 
the sum of 20,o001., a donation from Messrs. W. and T. 
Avery, Ltd., of 5o00l., and valuable gifts from Messrs. 
Veritys, Ltd., Mr. J. C. Vaudrey, and Mr. Willoughby 
Ellis. An assistant lectureship and demonstratorship in 
civil engineering was established. 


For the last few years Oberlin College has been engaged, 
says Science, in raising a fund of 100,o001. This is now 
almost complete. The fund was started by an anonymous 
donor of Boston, who promised 20,0001. At the time of 
the trustees’ meeting in November last the fund had 
reached 67,0001. Since then numerous gifts have been 
made, including 1oool. for library endowment, 4ool. for 
additions to the women’s gymnasium, 20001. toward a 
men’s building, 6600/. from the estate of Dr. C. N. Lyman, 
of Wadsworth, O., which will be devoted to library endow- 
ment, 15,0001. to be used as endowment for the Slavic de- 
partment of the seminary, 20001. for library endowment, 
and 1oool. for the art building. In the total of 97,o00l. 
now raised is counted 25,0001. promised by Mr. Carnegie 
for a library, on condition that 20,0001. be raised for library 
endowment. To complete the fund, therefore, it will be 
necessary for the college to raise about 10,0001. more. It 
is expected that this will be done before commencement. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Chemical Society, March 1.—Mr. A. G. Vernon 
Harcourt, F.R.S., past president, in the chair.—Studies of 
dynamic isomerisni, part iv., stereoisomeric halogen deri- 
vatives of camphor: T. M. Lowry. Measurements were 
given of the solubility in alcohol of a-chloro- and a-bromo- 
camphors, @8- and az-dibromocamphors, and af- and 
az-chlorobromocamphors, both alone and in presence of a 
smal! proportion of sodium ethoxide. The increase of 
solubility on addition of the alkali is ascribed to the form- 
ation in the solution of a small proportion of the stereo- 
isomeric a’-compound.—The coagulating action of colloids, 
part i.: W. P. Dreaper and A. Wilson. The results 
obtained by the authors throw some light on dyeing and 
tanning processes. The influence of gallic acid in the 
manufacture of leather seems to be of a more direct nature 
than was previously supposed.—Studies on optically active 
carbimides, iii., the resolution of a-phenyl-a’-4-hydroxy- 
phenylethane by means of I-menthylearbimide: R. H. 
Pickard and WW. O. Littlebury. The ]-menthylcarbamates 
formed by combination with /I-menthylcarbimide can be 
separated by fractional crystallisation, and are then hydro- 
lysed by alcoholic sodium hydroxide.—Experiments on the 
synthesis of the terpenes, part viili., synthesis of the 
optically active modifications of A‘-p-menthenol(8) and 
A®:*@)_-menthadiene: F. W. Kay and W. H. Perkin, 
jun. A!-Tetrahydro-p-toluic acid, [-A*-p-menthenol(8), 
A*:5(@)-p-menthadiene, and d-A*:5()-p-menthadiene have all 
been synthesised. By fractional crystallisation of the 
brucine and strychnine salts of the first-named compound 
it was resolved into optical isomerides, and from these the 
two other compounds were prepared in an optically active 
condition.—Studies in the acridine series, iii., the methyl- 
ation of chrysaniline: A. E. Dunstan and J. T. Hewitt. 
—-Note on the application of the electrolytic method to the 
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estimation of arsenic in wall-papers, fabrics, &c.: T. E. 
Thorpe.—Nitrogen halides from camphoryl-y-carbamide : 
M. O. Forster and H. Grossmann. The action of 
potassium hypobromite and hypochlorite on camphoryl- ¥- 
carbamide has been found to give rise to dihalogen deri- 
vatives which have all the properties of compounds con- 
taining halogen attached to nitrogen.—The relation of posi- 
tion isomerism to optical activity, vi., the rotation of the 
menthyl! esters of the isomeric chloronitrobenzoic acids: 
J. B. Cohen and H. P. Armes. In the present investi- 
gation the combined effect of the halogen and nitro-group 
on the activity of the menthyl group has been examined. 


Mathematical Society, March §.—Prof. W. Buinside, 
vice-president, and subsequently Sir W. D. Niven, vice- 
president, in the chair.—Sommerfeld’s diffraction problem 
and reflection by a parabolic mirror: Prof. H. Lamb. 
Sommerfeld’s problem is that ef the diffraction of plane 
waves by a plane screen bounded by a straight edge. It is 
shown that Sommerfeld’s solution may be arrived at in a 
simple way by combining certain simple particular solutions 
of the general equation of wave motion when expressed in 
terms of the coordinates that define two systems of confocal 
parabolic cylinders, the edge of the screen being the line 
of foci of the cylinders. Slightly modified forms of these 
solutions lead to a complete solution of the problem of 
reflection by a convex mirror in the form of a parabolic 
cylinder. It appears that in this application of the wave 
theory the reflected waves, which the ordinary processes 
of geometrical optics represent as diverging from a line of 
sources coinciding with the line of foci of the cylinder, 
really diverge from a plane of sources, terminated in an 
edge at this line, and extending thence with continually 
diminisning strength to an infinite distance on the concave 
side of the mirror. The problems of reflection by concave 
parabolic and paraboloidal mirrors are also discussed.— 


. . . =) 4g 
Function-sum theorems connected with the series 3xr/,?: 


Prof. L. J. Rogers. The sums of the values of the func- 


tion defined by the integral a -.x)"! log xdy for various 


- oO 

sets of values of the argument are shown to have definite 
constant values.—Investigations on series of zonal 
harmonics: Prof. T. J. I’A. Bromwich. The paper re- 
lates to the behaviour of series of the type %2,7"P,(cos 6) 
in the neighbourhood of points on the boundary of the 
region of convergence.—The functions ga(+, @) and /a(x, 6) 
Rev. E. W. Barnes. The paper deals with the asymptotic 
expansions of special types of integral functions.—The re- 
lations between the p-line determinants formable from 
a p by q array: Prof. E. J. Nanson.—An informal com- 
munication On the divisors of numbers of certain forms was 
made by Lieut.-Colonel A. Cunningham. The special 
forms are g2?+1and (@%+1)3+1.—Dr. F. S. Macaulay 
made an informal communication On the equilibrium of 
forces of given magnitudes the lines of action of which 
pass through given points. 


Paris. 


Academy of Sciences, March 5.—M. H. Poincaré in 
the chair—The suboxides of carbon: M. Berthelot.— 
Some arithmetical consequences of the theory of Abelian 
functions: G. Humbert.—The propagation of a movement 
round a centre in an elastic, homogeneous, and isotropic 
medium: study of the wave produced without change of 
density: J. Boussinesq.—The bean containing hydro- 
cyanic acid, Phaseolus lunatus: L. Guignard. Frequent 
cases of poisoning of animals by this bean have occurred, 
due to the hydrocyanic acid it contains. This acid arises 
from a glucoside, phaseolunatine, which is present in the 
bean. Determinations of the amounts of hydrocyanic acid 
obtainable from beans from various sources gave figures 
varying between 0-006 per cent. and 0-102 per cent. A 
new method for detecting traces of hydrocyanic acid is 
given—The synthesis of three dimethyl-cyclo-hexanols : 
Paul Sabatier and A. Mailhe. The method of Sabatier 
and Senderens has been applied to the addition of hydrogen 
to the three xylenols. Details of the preparation of these 
substances are given, together with their physical proper- 
ties and those of their immediate derivatives.—The mag- 
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netic chart of the British Isles: B. Baillaud and E. 
Mathias.—Observations of the sun made at the Observ- 
atory of Lyons with the 16 cm. Brunner equatorial during 
the fourth quarter of 1905: J. Guillaume. Observations 
were possible on thirty-three days during the quarter. The 
results are given in three tables showing the number of 
spots, the distribution of the spots in icdisnrate, and the 
distribution of the faculz in latitude-—The deformation ol 
quadrics: Luigi Bianehi.—The singularities of solutions 
to some partial differential equations of the elliptic type: 
Serge Bernstein.—The measurement of the loss of phase 
by reflection: A. Perot.—The phenomena of phosphor- 
escence: A. Debierne.—Contribution to the study of 
selenious anhydride: Cechsner de Coninek.—The iodo- 
mercurates of calcium and strontium: A. Duboin. 
Crvstallised compounds were isolated possessing the com- 
position Cal,.Hgl,8H.O for the calcium salt, and 
Sr1,.sligi,.S11,0 lor the corresponding strontium ‘salt.— 
The nature ol the decomposition of an aqueous solution of 
copper sulphate by some alloys of aluminium: Hi. 
Pecheux. I[n a previous note these reactions have been 
studied from the qualitative side. The present paper is 
concerned with the quantitative aspect of the same re- 
uctions.—The estimation of cadmium: H. Baubigny.— 
The thermochemistry of the hydrazones and the osazones : 
Yh. Landrieu.—The condensation of benzidine-aniline, 
diphenyl-bidiazoaminobenzene, and  dipheny!-disazoamino- 
benzenc: Léo Vignen.—An antimony tartrate: J. 
Bougault. I[t is shown that the use of alcohol in the pre- 
paration of antimony tartrate leads to an impure product ; 
similar objections do not apply to acetone.—The chemical 
study of the seeds known as Java peas: Emile Kohn- 
Abrest. Determinations of the amounts of hydrocyanic 
acid produced by various modes of treating the seeds.— 
The chemical characters of the wines arising Irom vines 


attacked by mildew: E. Manceau.—The evolution of the 
Keerina of Glomeris: L. Léger and O. Duboseq.—A 
natural mollusc-hearing layer in the Macta, Algeria, and 


the effect of the nature of the flow of this river on the 
growth of the molluscs: J. Bounhiol.—The ferments of 
the placenta: MM. Charrin and Goupil.—The duration 
of persistence of the activity of the isolated heart: M. 
Lambert.—The influence of old age on the arterial 
A) Miocene volcanic chain on the 


pressure: A. Moutier. 

eastern border of the Limagne: Ph. Glangeaud.—The 
discovery of two Cretacean horizons in Morocco: W. 
Kilian and L. Gentil.—The grand caiion of Verdon, its 


age and formation: E. .. Martel. 


DIARY OF SOCIETIES. 


THURSDAY, Marcu 15. 

RovaL SociETy, at 4.30.—A Discussion of Atmospheric Electric Potential 
Results at Kew from Selected Days during the Seven Years 1898 to 
1gog: Dr. C. Chree, F.R.S.—On the Specific Heat of, Heat Flow 
from, and other Phenomena of the Working Fluid in the Cylinder of 
the Juternal Combustion Engiue: Dugald Clerk. 

CuemicaL Society, at 8.30.—The Interaction of well dried Mixtures of 
Hydrocarbons aud Oxygen: W. A. Bone aud G. W. Andrew.—The 
Explosive Combustion of Hydrocarbons : W. A. Bone and J. Drngman.— 
The Occurrence of Marsh Gas amongst the Decomposition Products of 
Certain Nitrogenous Bases asa Source of Error in the Determination of 
Nitrogen by the Absolute Method: P. Haas.—Studies on Comparative 
Cryoscopy. Part IV. The Hydrocarbons and their Halogen Derivatives 
in Phenol Solution: P. W. Robertsou.—The Displacement of Acid 


Radicles. I. Displacement of the Chloride and Nitrate Radicles: A. F. 
Joseph. 

Rovavt {nsTiTuTION,at 5.—The Physiology of Plants: Francis Darwin, 
For. Sec. RS. 


LiInNEAN Bose at 8.—Discussion ou the Origin of Gymnosperms: 
Opened by Prof. F, W. Oliver, F.R.S. 

SociETY OF ARTS, at 4.30.—The Lauguages of India and the Linguistic 
Survey: Dr. George A. Grierson. 

InstituTION oF MINING AND METALLURGY, at 8.—A Record of an 
Investigation of Earth Temperatures on the Witwatersrand Gold Fields, 
and their Relation to Deep Level Miuing iu the Locality: H. Fk. 
Marriott.—Note on the Ammonia-Copper-Cyanide Process: E, Le Gay 
Breretou.—The Cyanide Treatment of Cupriferous Tailings by the 
Sulphuric Acid Process: W. S. Brown. 


FRIDAY, Marcu 16. 

Rovac InsTiTuTION, at 9.—How to Improve Telephony : W. Duddell. 

INSTITUTION OF MECHANICAL ENGINEERS, at 8.—Continued Discussion : 
Large Locomotive Boilers. G. J. Churchward.—Probadl: Paper: Petro- 
leum Fuel in Locomotives on the Tehuantepec National Railroad of 
Mexico: L. Greaven. 

EptpEmioLocicat Society, at 8.30.—Evolution in Relation to Disease: 
Dr. J. T. C. Nash. 
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SATURDAY, Marcu 17. 


Rovat Institution, at 3.—'The Corpuscular Theory of Matter: Prof 
J. J. Thomson, F.R.S. 
MONDAY, Marcu 1g. 
Society OF ARTS, at 8.—Fire, Fire Risks, and Fire Extiuction: Prof 


Vivian B. Lewes. 

Rovat GEOGRAPHICAL SocieETY, at 8.39,—The Ecouomic Geography 
of Australia: Prof. J. W. Gregory, F.R.S. 

Victoria INSTITUTE, at 4.30.—The Early Celtic Church of Britain and 
Ireland : Eleanor H Hull. 

TUESDAY. Marcu 20. 

Rovat INSTITUTION, at 5.—The Influence of Geology on Scenery: Dr. 
J. E. Marr, F.R.S. 

ZooLoaicai Society, at $.30. 

Rovat HorticuLTuRAL Society, Scientific Committee, at 4.—Mendeliau 
Laws of Iuheritance : Charles C. Hurst. 

InsTITUTION OF CiviL ENGINEERS, at 8.—The Outer Barrier, Hodharrow 
Iron Mines, Millom, Cumberland: H. Shelford Bidwell. 

MINeRsLoGICaL Soctety.—On the Occurrence of Linarite and Caledonite 
in Co. Wicklow : Arthur Russell. 

WEDNESDAY, Marcu 21. 

Society oF ARTS, at §.—Motor Boats: Beruard B. Redwood. 

GEOoLoGIcAL Society, at 8 The Chalk aud Drift in Mien: Rev. 
Edwin Hill._—On the Relations of the Chalk and Boulder-clay near 
Royston (Hertfordshire): Prof. T. G. Bonuey, F.R.S.—Brachiopod 
Homeomorphy: Pygope, Autiuomia, Pygites: S. S. Buckman. 

EnTomo.oaic4L Society, at &. 

Rovar Microscopicat Socizty, at 8.—A Contribution to our Know- 
Jedge of the Rotifera of South Africa: C. F. Rousselet.—On the 
Resolving Limits for the Telescope and the Microscope: E. M. Nelson. 

Rovat METEOROLOGICAL SOCIETY, at 7.30.—South Africa as seen by a 
Meteorologist : Dr. H. R. Mill. 

THURSDAY, Marcu 22. 

RovaLt Society, at 4.30.—Aakerian Lecture: 
Seismology; Prof. J. Milne, F.R.S. 

InsTITUTION OF ELECTRICAL ENGINEERS, at 8.—Electrical Equipmeutof 
the Aberdare Collieries of the Powell Duffryn Co.: C. P. Sparks.—Elec- 
tric Winding considered Practically and Commercially : W. C. Mountain. 

Rovat Institution, at 5.—Internal Combustion Engines: Prof. B. 
Hopkinson. 


Recent Advances in 


FRIDAY, Marcu 23. 

Rovat INSTITUTION, at 9.—Imperial Defence : Lord Roherts. 

Puysicat Society (University College), at 5.-—On Unilateral Electric 
Conductivity over Damp Surfaces: Prof. F. T. ‘Irouton, F.R.S.— The 
Construction and Use of Oscillation Valves for Rectifying High Fre- 
quency Electric Currents: Prof. J. A. Fleming, F.R.S.—(1n_the Use of 
the Cymometer for the Determination of Resonauce Curves : G. B. Dyke. 

INsTITUTION OF CivIL ENGINEERS, at 8.— Waves: F. K. Stevens. 

SATURDAY, Marcu 24. 

Roya InstTiTuTion, at 3.—The Corpuscular Theory of Matter: 

J. J. Thomson, F.R.S. 
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THURSDAY, MARCH 22, 1906. 


THE BANTU SPEECH OF SOUTHERNMOS 
AFRICA, 

A Grammar of the Kafir Language. By J. McLaren, 
M.A. Pp. xiv+240. (London: Longmans, Green 
and Co., 1906.) Price 5s. 

FAIR-MINDED critic would start a review of 
this work by a general verdict of praise for its 

compactness and usefulness. It is an excellent gram- 
mar of the Kosa! language of that southernmost 
group of Bantu-speaking negroes known unfortun- 
ately by the most inappropriate term, the Arab word 
Kafir, or ‘‘ Unbeliever.’”? The group of Bantu peoples 
who inhabit the coastlands of the southern extremity 
of Africa, between the Transkei River in Cape Colony 
and Inhambane in the Portuguese Province of Mocam- 
bique, had better be styled generically ‘‘ Zulu ’’ rather 
than ** Kafr” or “ Kafir-Zulu.”’ 

The name Nafir (which, if it is still to be used, had 
better be spelt as in Arabic with the single ‘‘f”’) is 
derived from the Dutch Caffer and the Portuguese 
Cafre, and these again from the language of the 
Swahili Arabs whom the Portuguese encountered as 
the masters and traders of South-eastern Africa in the 
beginning of the sixteenth century. These Arabs, who 
radiated from Zanzibar northwards and southwards, 
called all the negroes south of the Zambezi delta 
‘* Iafir’’? in the singular and ‘‘ Kufar ”’ in the plural, 
and by this name they spoke of them to the Portu- 
guese, who at first made use of the Zanzibar Arabs 
as pilots and guides along the eastern coast of Africa. 
The Cape Dutch borrowed the term from the Portu- 
guese, and so passed it on to the English. 

The great Zulu race ‘at the present day is divided 
into three main branches so far as language or dialect 
is concerned—the Ronga or Tonga section of South- 
east Africa (including the Abagaza), between Ama- 
tongaland and Sofala; the Zulus of Zululand, with 
their outlying colonies and offshoots in Swaziland, 
Matabeleland, and across the Zambezi {through British 
Central Africa to German East Africa); and the Kosa 
lNafirs of Western Natal, Pondoland, and the Transkei 
territories of Cape Colony. The difference between 
the Zulu and [Sosa dialects is much less than between 
Zulu and Shi-ronga. Naturally, the Zulu speech that 
has been dropped down here and there in little colonies 
in East-Central Africa north of the Zambezi is already 
departing widely from the Zulu in Zululand, owing to 
intermarriage with local races. 

The original place of origin in Central Africa of 
the Zulu-Kafir peoples and dialects is still an unsolved 
mystery; their nearest relations at the present day in 
vocabulary and grammar (though not in phonology) 
are the great Basuto group of Central South Africa 
and the Damara (Ova-herero) of South-west Africa. 
There is not that marked relationship with the exist- 
ing tongues in Central Zambezia which one would ex- 
pect to find, though, of course, as these are equally 
“Bantu ’’ in form and construction they offer a good 


1 It is more convenient to write this word, which begins with a lateral 
click [=//osa], with a K. It is usually spelt Xosa in South Africa. 
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deal of resemblance to Zulu, but not more so than is 
shown by the other Bantu languages of East Africa. 
Here and there in the dialects of Lake Nyasa and 
even of the tongues of inner East Africa there are 
hints of resemblances to the Zulu group in vocabu- 
lary. At the same time, many of the peculiar features 
in vocabulary and grammar of the Zulu language 
and its kindred dialects are only to be met with else- 
where in the Se-suto forms of speech, and perhaps 
in the Ochi-herero. The Zulu-Kafir language group 
offers some archaic features in the form of its prefixes 
and of certain word-roots. But it is mot the ‘f Sanskrit 
of the Bantu,” nor nearly so archaic as the languages 
round Tanganyilka and the Victoria Nyanza. 

One of the most marlxed peculiarities of Zulu and 
Kosa Kafir is the possession of three ‘‘ clicks.’’ The 
Shi-ronga dialects of South-east Africa, though closely 
related to Zulu in vocabulary and grammatical struc- 
ture, do not possess these clicks, and no trace of them 
is met with in Se-suto or Ochi-herero, or indeed in anv 
other Bantu language. The general assumption is 
that the clicks have been borrowed from the Hotten- 
tots, and, of course, in the case of the Kosa Kafirs 
this is conceivable, as for centuries they have bordered 
on the Hottentot domain. Yet it is rather extraor- 
dinary that the Basuto peoples, who in history certainly 
preceded the Nafir-Zulu in the invasion of South 
Africa, and who, as may be seen by their physical ap- 
pearance, have anciently inter-bred with the Hotten- 
tots, should not have borrowed any click from Hotten- 
tot or Bushman. Likewise the Ova-herero and their 
allies have been in close contact with Hottentot peoples 
in South-west Africa without catching the infection 
of the click. Miss A. Werner, one of the few serious 
students in Great Britain of Bantu languages, has 
written several articles on this subject, without, how- 
ever, arriving at a definite conclusion as to whether 
the Zulu-Kafir clicks are borrowed from Hottentots or 
are independent developments of the language, re- 
cently acquired in situ. The author of the work under 
review seems to suggest that the three Zulu-Kafir 
clicks may be explosive pronunciations of the gutturals. 
If so, they might have developed separately without 
Hottentot influence. 

lt is a pity in the work before us that the author 
has not had the courage to quit South African pro- 
vincialism and aim at bringing his grammar into ac- 
cord with the approved classification of the Bantu 
languages, and a system of spelling, such as that of 
Lepsius, which is both scientific and logical. A strong 
man should come forward, and, by his influence, 
compel all philologists, the whole world over, to adopt 
the Lepsius alphabet (with two or three trifling 
changes) as the standard which all persons must adopt 
in transcribing the languages of the world not already 
and anciently expressed in Roman letters; nay, more, 
it is to be hoped one day that all the civilised tongues 
of the world—English, French, German, Russian, 
Greek, Arabic, and every other speech with a litera- 
ture—may be written down in one form of lettering, 
and according to one standard—perhaps the Lepsius— 
of expressing sounds by letters. 

Meantime, some uniformity of transliteration might 
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well be enforced in Africa. As it is, there is one 
method adopted in the Western Congo, another in 
South Africa, a third in East Africa, and a fourth in 
West Africa and the Sudan. Mr. McLaren, in the 
Kafir grammar under review, adopts the South African 
standard; the three clicks which Lepsius expresses 
by |, !, and // are rendered (as they have been for half 
a century) by ¢, q, and x, 

Now throughout Eastern Africa, c or ch is used 
to express the palatal consonantal combination of ts 
which in South Africa and many West African mis- 
sionary grammars is rendered by tsh; q is universally 
used in North, North Central, and Western Africa 
(besides by Lepsius) to transliterate the Arabic (— 
qoj, a very explosive k, the old meaning of the Medi- 
terranean q. X is used by the Congo missionaries 
(following the Portuguese) as an equivalent for the 
English sh (s), and by others as a convenient form 
of the Greek y to express the strong guttural kh 
(Scotch and German ch). On the other hand, kh, 
sh, and ch in transliterations into Roman letters of 
Hindustani and Arabic names are intended to be pro- 
nounced literally like an aspirated k, s, and z. It is 
therefore necessary for a logical orthography to adopt 
c, q, and x for the purposes above mentioned, namely, 
to represent the English ch, the Arabic gy and the 
Greek y. Therefore it would be preferable to render 
the South African clicks by other signs, such as those 
proposed by Lepsius. 

For the practical purposes of those who wish to ac- 
quire the Kafir language or arrive quickly at an 
understanding of its main features, Mr. McLaren’s 
grammar may be very highly commended. 

H. H. Jounston. 


MINING EAM: 

Mining Law of the British Empire. By Charles J. 
Alford. Pp. xii+300. (London: Charles Griffin 
and Co., Ltd., 1906.) Price 8s, 6d. net. 

Oe persia admirable treatises on mining law 

4 for the guidance of lawyers have been written 

by Rogers, Walmesley, McSwinney, Bainbridge, 

Cockburn, and numerous foreign authors, the field 

has by no means been exhausted; and Mr. Alford’s 

work forms a welcome addition to technical literature. 

Written with conspicuous literary skill by a mining 

engineer of wide experience, it gives a concise 

summary of the various codes of mining law of the 

British possessions throughout the world, with well 

considered remarks on their characteristics. The 

term mining law is taken by the author to mean the 
enactments that regulate the acquisition and tenure 
of mining rights. Mining regulations, which control 
the methods of working mines, receive merely in- 
cidental mention. In the case of Great Britain, it is 


true, the Mines Regulation Acts are quoted at some | 


length as models; but even in this case no reference 
is made to the Amendment Act of i903 or to the 
numerous special statutes, of which fourteen are 
cited in Sir C. Le Neve Foster’s ‘‘ Ore and Stone 
Mining,’’ that affect miners and workers in open pits 
in this country. Indeed, Mr. Alford’s chapter on the 
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mining law of Great Britain is the least striking in 
the book. Mining in Great Britain is so largely a 
matter of contract between lord and lessee, and so 
largely concerned with non-metallic minerals, that 
there is little scope for the comparative treatment of 
the metal-mining rights and obligations that forms 
so interesting a feature of the chapters dealing with 
colonial laws. 

The historical study of the inception of mining law 
receives, as is to be expected in a book of a purely 
practical character, only brief mention, and the author 
has refrained from the temptation of citing the 
ancient statutes set forth in that delightful old work 
on mining law, the ‘‘ Fodinz Regales’’ of Sir John 
Pettus, Knight (1670). Originally, the author tells 
us, the minerals of the country were worked by slaves 
or serfs for the benefit of the lords of the soil; and 
Mr. Alford would have added to the interest of his 
note on the free miners had he mentioned the fact 
that the last native-born Briton who was a slave in 
Great Britain, died in the reign of Queen Victoria. 
When the Queen ascended the throne, many men and 
women were still living who had in their youth 
borne a legal bondage in the collieries of Scotland. 
Such miners received wages, but were not allowed 
to move away from their master’s estate. They were 
bought and sold with the property; and although they 
were freed from their servitude by an Act passed in 
1799, the slave taint stuck to their occupation for 
many years. 

Mr. Alford divides his work into nineteen chapters, 
dealing respectively with the principles of mining law, 
and with the mining laws of Great Britain, British 
India, Ceylon, Burma, the Malay Peninsula, British 
North Borneo, Egypt (should not a word of explana- 
tion have been given that Egypt is not a part of the 
British Empire ?), Cyprus, the Dominion of Canada, 
British Guiana, the Gold Coast, Cape Colony, Natal, 
the Orange River Colony, the Transvaal Colony, 
Rhodesia, the Commonwealth of Australia, and New 
Zealand. An analysis of the mining laws cited shows 
a grouping of the principles of their construction into 
two classes :—(1) that in which the State or a private 
owner of mining property has the right to grant 
concessions or leases; and (2) that in which any in- 
dividual, under specified restrictions, has the right to 
locate a certain limited area of ground or claim and 
to work or to dispose of it. It is surprising to learn 
that five-sixths of all the mining areas of the world 
are worked under the former system of titles. The 
concession system of large prospecting areas, followed 
by mining leases of limited areas, of which the present 
mining law of Egypt is an example, appears to be 
the most advantageous system of opening up an un- 
explored country. 

As an authoritative statement of the conditions of 
tenure of mining property under various laws, Mr. 
Alford’s book cannot fail to prove of great value to 
all connected with mining in the colonies. The work 
is most carefully and accurately done. There are, 
however, a few slight omissions; and in order to 
make the survey of the mining law of the British 
Empire complete, the author might with advantage 
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add, when a new edition is called for, a few par- 
ticulars ‘of the mining law of Newfoundland, the 
oldest British colony, where copper and iron-ore 
mining are actively carried on; of the West Indies, 
where, in Trinidad and Barbados, asphalt mining is 
of some importance; of British New Guinea, where 
gold mines are worked; and of Nigeria, where some 
tin ore is raised. Bennett H. Broucu. 


GQHGANTC CHEMISTEN SAPPLIED TO 
PHYSIOLOGY. 

Outlines of Physiological Chemistry. By Dr. S. P. 
Beebe and Prof. B. H. Buxton. Pp. viit 195. 
(New York: The Macmillan Co.; London: Mac- 
millan and Co., Ltd., tg04.) Price 6s. od. net. 

HE book deals chiefly with the theoretical side of 
organic chemistry as applied to physiology. The 

first chapter, of twenty-one pages, contains an account 
of the following matters :—dissociation in solution, 
nomenclature of acids, chemical equilibrium, catalysis, 
colloids and crystalloids, colloidal solutions of metals, 
aggregation, suspension and precipitation, oxidation 

and reduction, osmotic pressure, calculations of a 

formula, reasons why reactions take place, graphic 

formule, and ultimate analysis. 

lt need scarcely be added that the space is entirely 
inadequate to treat of such a heterogeneous collection 
of chemical] problems, even were it profitable to put 
them in such juxtaposition. The student who has 
made any study of genera] chemistry does not need the 
chapter, and one who has not will scarcely be able to 
grasp it in the condensed and jumbled form in which 
it is here presented to him for the first time. 

{t would hence have been no loss if the book had 
commenced with the elementary organic chemistry 
of chapter ii., so as to leave all the space for this, 
which is the proper introduction to the subject of the 
book. 

A description of the groups of organic compounds 
most interesting to the physiological chemist is given 
in chapters ii. to v., of the proteid molecule, 
its component parts and disintegration products in 
chapter vi., of enzymes in chapter vii., and an out- 
line of the antitoxin theory, &c., under the title of 
‘Disease and Immunity,’ forms chapter viii. and 
concludes the volume. 

This latter part of the book is on the whole well 
and clearly written, but it might be made much, more 
interesting by the authors breaking, even more fre- 
quently than they do, their intention of saying nothing 
about practical work. <A description of organic com- 
pounds and their relationships, without any statement 
of what experiments the knowledge of these relation- 
ships is based upon, forms only dry and unprofitable 
reading. For example, it would be much better if 
the reader were told how the purin bases, or hexone 
bases, are separated, and would not have taken up a 
vast amount of space. Without some such instruc- 
tion, these bodies are only uninteresting names which 
weary the reader. 

The style of the authors is also such as may en- 
courage a too-realistic belief in the mind of the junior 
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chemist in the graphic formule which form the 
organic chemist’s rosary. Thus at the opening of 
chapter v. there occurs the statement, ‘‘ The chains 
of C atoms have a tendency to curl over and join at 
the two ends, forming in this way a closed chain.’* 
At another passage in the volume one reads of ** the 
excretion of benzene rings.’? The account of the 
chemistry of the proteid molecule is very clear and 
well arranged, and this portion of the book may be 
recommended to the physiological chemist interested 
in the organic chemistry of proteids. 
BENJAMIN Moore. 


OUR BOOK SHELF. 
Lectures on the Theory of Functions of Real 
Variables. Vol. i. By J. Pierpont. Pp. xii+ 560. 


{London and Boston: Ginn and Co., n.d.) Price 

EOS meet: 
THis is emphatically a text-book, deductive in method 
and Euclidean in arrangement; as such, it has the 
defects of its qualities, but its inerits are undeniable. 
In this volume the author deals with the elementary 
notions of rational and irrational number, point aggre- 
gates, function, continuity, differentiation and inte- 
gration. The subject last mentioned occupies pp. 
333-500, so that conditions of integrability, change of 
order of integration, upper and lower integrals, &c., 
receive a proper amount of attention. It should be 
noted, too, that although it is confessedly incomplete, 
the discussion of maxima and minima of functions of 
two or more variables is satisfactory as far as it goes, 
a most unusual circumstance as things are at present. 
Perhaps the most valuable feature of novelty is that 
the author occasionally criticises arguments once 
thought sufficient, but now known to be fallacious, 
illustrating by examples the way in which the de- 
fective proofs break down. This is an excellent way 
of making a student feel the necessity of mastering 
the more refined methods of recent analysis. There 
is one point in which the author has not quite done 
justice to his authorities. After explaining Cantor’s 
theory of irrational numbers, he gives a brief sketch 
of Dedekind’s method of partitions, but he does not 
give this in its genuine form. The essence of a 
partition is that it divides all rational numbers (with 
the possible exception of one) into two classes, each 
element of one class being less than each of the other. 
After this definition it is proved that the aggregate 
of partitions is continuous. Prof. Pierpont (p. 82) 
defines a partition as dividing all real numbers into 
two classes; this enables him to use Dedelkind’s nota- 
tion, when convenient, but it does not give a just 
idea of Dedekind’s theory, and this is a pity. For 
bibliographical details the reader is referred to the 
“‘ Encyclopadie der mathematischen Wissenschaften ”’; 
this is all very well for those who have access to that 
work, but in the interests of the student it would be 
well to give a list of the most important original 
sources. It ought to be said that in his preface the 
author acknowledges his special obligation to Jordan, 
Stolz, and Vallée-Poussin; at the same time it is 
evident that he has made use of this and other 
material in an independent way. 


Sound and Rhythm. By W. Edmunds. 


Pp. xii+ 


96; and Box of Models of the Human Ear. (Lon- 
don: Baillitre, Tindall and Cox, 1906.) Price 
2s. 6d. net. 


Tuis is an admirable little book. The elements of 


| physiological acoustics are described with remarkable 
| lucidity and accuracy, and there is a wealth of illustra. 
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tion both in the text and in the diagrams. There 
are chapters on the nature of sound, waves of sound, 
musical scales, organ pipes, ‘‘ time ’’ and movement, 
the ear, and the voice. Nothing could be happier 
than the exquisite drawings by Miss Martin Mohun 
showing an ideal couple—a boy and girl—waltzing 
and drawing sound curves on the seashore. Mr. 
Lapidge’s diagrams are also excellent. To assist the 
teacher six models, made by Mr. Lapidge, may be 
obtained for the illustration of the book for one guinea. 
These models show the structure of the middle ear 
and the chain of bones. They are accurate in all 
anatomical details. The box also contains a nightin- 
gale pipe, which is in miniature an adjustable stopped 
organ-pipe. Mr. Edmunds has succeeded in showing 
how science may be made interesting to young people. 
There is a constant appeal to observation and experi- 
ment, and the whole subject is treated in such a way 
as to promote the healthy development of the mental 
faculties in early life. Joun G. McKenprick. 


Historical and Modern Ailas of the British Empire, 


specially prepared for Studenis. By Grant 
Robertson and J. G. Bartholomew. Sixty-four 
plates. (London: Methuen and Co., 1905.) Price 


Ase Od let. 

Philips’ Model Atlas. Fifty Maps and Diagrams in 
Colour. (London: George Philip and Son, Ltd. 
u.d.) Price 6d. net. 


Tue first of these atlases is full of material de- 
signed to show students and teachers how intimately 
the studies of geography and history are related. The 
excellently executed plates serve as graphic object- 
lessons demonstrating the interdependence of cause 
and effect, and are skilfully conceived with a view to 
impress various important lessons pictorially. The 
atlas may be commended to the careful attention of 
both teachers of geography and history. 

The sixpenny atlas of Messrs. Philip gives great 
prominence to photographic relief maps of the 
countries dealt with, and these plates will prove of 
great assistance in enabling young pupils to form 
mental pictures of the distribution of highlands and 
lowlands in the countries they are studying, thus 
providing them with a means to understand the 
direction of flow of rivers, the distribution of rain- 
fall, and other important geographical features. 
This wonderfully cheap atlas deserves to be used 
widely in junior classes. 


Natural Science in Hygiene, or the Life-History of 
the Non-Bacterial Parasites affecting Man. By Dr. 
James Rodger Watson. Pp. vit+62. (Bristol: 
John Wright and Co.; London: Simplsin, Marshall, 
Hamilton, Kent and Co., Ltd., 1905.) Price is. 6d. 
net. 


lv is stated in the preface that this little book is in- 
tended to place before the student of public health, in 
a convenient and realistic way, the life-histories of 
those members of the vegetable and animal kingdoms 
which by their mode of life are of importance from a 
public health point of view, and with which he is ex- 
pected to make himself familiar. 

If by “student of public health ’? is meant the med- 
ical man who is going to devote his life to public 
health, the details given, though on the whole fairly 
accurate and up to date, are far too meagre and in- 
adequate to be of much service, but the diagrams of 
life-cycles of the parasites discussed may serve to 
impress the facts on the memory. The book seems 
to be more suited to the requirements of the sanitary 
or meat inspector or health visitor than of the student 
of hygiene. R. T. Hew err. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other port of NATURE. 
No notice is taken of anonymous communtications.] 


A Plea for Absolute Motion. 


Tue title of Prof. Schuster’s letter is somewhat wider 
than its contents. The writer does not discuss whether the 
term ‘‘ absolute motion ’’ is significant, but only whether, 
assuming that the words have a definite meaning, the 
absolute motion of any body can be determined by physical 
inquiry. By implication he has himself answered the 
question in the negative, for at the critical stage of his 
discussion he introduces arguments which are not physical, 
but philosophical. 

Prof. Schuster asks, ‘‘ Does it require explanation that 
all star groups have the same velocity vector imposed upon 
them? ’’ Certainly; it requires explanation no more and 
no less than any other distribution of velocities. It is 
highly desirable that the equations of the proper motions 
of the stars should be established and their past history 
traced until the physical circumstance that determined 
those motions is discovered. But this circumstance need 
not be a body at absolute rest. In the analogy which 
Prof. Schuster gives, the inhabitant of a gaseous molecule 
would be quite wrong if he decided that the rest of the 
containing vessel was absolute. Accordingly, Prof. Schuster 
has recourse to philosophical arguments. We have deter- 
mined, he says, the velocity relative to a material body 
which does not come within the range of our observations. 
1 should have thought that the mere fact that we had 
determined a velocity relative to it proved that it had 
come within the range of our observations; the deduction 
from the motion of some of the stars of the existence of 
dark satellites near them seems an analogous case; and 
since, he continues, this conclusion is absurd, the body 
Why is it less 
absurd to determine a velocity relative to an unknown 
than to an unknown material substance? 
Finally, since the something is immaterial, it cannot be 
in motion, and therefore it must be at absolute rest. The 
term immaterial may have many meanings; but I should 
have thought that an immateriality which precluded a 
substance from being in motion also precluded it from 
heing at rest. A thought, for example, is incapable of 
motion, but it is equally incapable of rest; any application 
to it of the terms motion or rest is not true or false, but 
simply meaningless. 

It may also be pointed out that if the ‘‘ something at 
rest’? is immaterial, the analogy breaks down. The dis- 
tribution of the velocities of molecules in a gas depends on 
the collisions with the walls; but a star cannot collide 
with an immaterial boundary. 

Prof. Schuster says that the attempt to make all motion 
relative to the <ther is inconsistent. With all respect, I 
do not think he sees the point. The reasons for our 
preference of the Copernican to the Ptolemaic hypothesis 
are two-fold. The first reason is that the equations of 
motion of the solar system are simpler on the former 
theory. The second reason is precisely that which made 
the theologians object to the Copernican hypothesis; it 
points out that it is the sun, and not the earth, which 
holds a unique place in the solar system; this is a question 
of scientific taste. There are the same reasons for referring 
all motions to axes fixed in the zther—if we could deter- 
mine them. Firstly, an attempt is being made to reduce 
all laws to electrodynamic laws, and these are simplest on 
the basis of a fixed wther. Secondly, the ather holds such 
a unique place in the physical universe that it is desirable 
to direct attention to the fact. The question of the 
‘‘ absolute motion of the «ther ’’—if any—cannot come 
within the range of physical discussion any more than the 
‘* absolute motion of the sun ’’ can come within the range 
of any discussion based on the properties of the solar 
system. 

1 should like to add a few remarks on the subject of 
absolute rotation.’’ ‘‘ Rotation,’’? it seems to me, like 
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‘* expansion ’’ or ‘‘shear,’’ is not the name of a distinct 
kind of motion—it is only a term introduced to abbreviate 
the discussion of a particular and important case of the 
relative translation of the particles of a body. Direct 
kinematical statements can only be made concerning 
particles of infinitesimal volume; such particles can only 
have translation, they cannot rotate. When bodies of 
finite volume are considered, they are analysed into particles 
the motions of which are then investigated. If there is 
no relative translation between the particles the motion 
is said to be pure translation; if there is relative transla- 
tion the motion ts said to be partly, or wholly, rotational. 
lt is the characteristic of rotation that two particles 
situated on a straight line through the ‘‘ axis of rotation ” 
possess a relative acceleration along that line, and it is 
by the existence of these accelerations that absolute rota- 
tion is detected. If we can find a line such that any two 
particles situated on a line intersecting it are subject to 
relative accelerations along the latter, the body is said to 
rotate. It would be impossible for any observer on a rigid 
body to detect its rotation, for the relative accelerations 
of its particles could not be observed. If Foucault’s 
pendulum were rigidly attached to the earth, or if the 
water in Newton’s bucket were frozen, no observers on the 
earth or the bucket having cognisance of these bodies only 
could detect the ‘‘ absolute rotation.’’ In fact, the absolute 
rotation of bodies of finite volume is only a special case of 
the relative translation of particles. 
Norman R. CampBeELt. 
Trinity College, Cambridge, March 18. 


Interpretation of Meteorological Records. 


THE series of curves given by Messrs. Lander and Smith’s 
instruments, and published in Nature of March 15, are 
most interesting, and one cannot help looking for the cause 
of the close relation between the movements of all the five 
instruments. It is with the view of offering an explan- 
ation of the sympathy between these instruments that 
the following lines are written. If I might venture to 
suggest a first cause of these movements, 1 would say it 
was the thunderstorm that drew the trigger which started 
all of them. The thunderstorm gave rise to a heavy 
fall of rain—a quarter of an inch in a few minutes— 
aud this rainfall appears to have been the cause of the 
movement of all the instruments, and instead of being 
placed last in the series should have been put first. The 
effect of a heavy local fall of rain is to cause a down rush 
of air, the air being dragged downwards by the falling 
rain. This downward moving mass of air checks the 
wind, because its movement is at right-angles to the wind, 
hence the drop in the wind-velocity curve. The wind not 
being able to pursue its course gets deflected—in this case 
the curve shows it was to the north-west. The down rush 
of air where it meets the surface of the earth has its 
velocity reduced and direction of movement changed; its 
pressure is therefore increased, and the barograph shows 
that the pressure increased by the tenth of an inch. The 
downward rush of air would bring the air from the upper 
strata to the surface of the earth, and as this upper air 
would be in all probability the colder, it would cause a 
fall in the temperature, which the thermograph shows 
amounted to twelve degrees. 

On one occasion I had an opportunity of seeing this 
downward movement of air produced by local rain. It 
was while making some meteorological observations on 
the top of the Eiffel Tower, in Paris. At first the weather 
was fine, and the dust-counter showed that the impure 
city air came to that height in great quantities. After a 
lime a heavy shower came on which reduced the number 
of particles in the air, and at last the air became as free 
from dust as any air 1 have ever tested on the mountain 
tops of Switzerland. This increase in purity could only be 
due to the rain dragging down the upper purer air to the 
level of the top of the tower, as rain cannot wash the air 
to anything like that purity. 

lf the time scale of the curves in the instruments had 
been a good deal wider, and all the clocks going together, 
one could have found out whether the above explanation 
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was correct or not, as we would expect the rainfall curve to 
begin first and all the others to follow, but from the close- 
ness of the time scale of the curves uo satisfactory in- 
formation on this point can be obtained. 


Ardenlea, Falkirk, N.B. Joun AITKEN. 


Agricultural Education and Colonial Development. 


In your issue of January 11 reference is made to the 
requirement which has recently arisen for specialists in 
agriculture and the allied sciences for employment in the 
British colonies and dependencies. The case, so far as 
India is concerned, may be stated very briefly. The 
Government is willing to spend money in the development 
of agricultural education and research, but the efficient 
recruitment of the department—or, more properly, depart- 
meuts, for there are eight local governments in India and 
Burma, each of which will have its own separate agri- 
cultural department—is not an easy matter. The educated 
tative of India has not hitherto devoted the interest to 
the study of agriculture that he has to law and medicine, 
and men qualified to give instruction or conduct investi- 
gations in relation to this national industry are not to be 
found in the country. It is quite unnecessary to raise the 
question as to whether they will be obtainable in the 
future. This is one of the great desires of the Indian 
Government. In the meantime, however, men qualified to 
fill the offices above indicated are required, and a search 
has to be made elsewhere. In this respect, then, India 
appears to be drawing upon the same market as other 
countries. 

In my view, the description of man that is required is 
oue possessing a thorough knowledge of principles. ‘The 
conditions of tropical agriculture are so very different from 
those of the British Isles that it is highly desirable for the 
Britisher to commence work in other continents with as 
open a mind as possible. I am not thinking so much of 
the agriculturist as of the botanist, entomologist, or 
chemist. Just as the chemist who has made himself master 
of pure chemistry makes eventually the best technical 
chemist, and finds it, indeed, easier to apply himself to 
any special technology than the so-called technical chemist, 
so, likewise, for agriculture in foreign countries, the men 
who will be most useful in the future will be those who 
have obtained a thorough knowledge of their particular 
science at college without any special reference to British 
agriculture. J. WatterR LEATHER. 

Agricultural Research Institute, Pusa, Bengal, 

February 28. 


Peculiar Ice Formation. 


In reply to Mr. James Foulds’s inquiry in Nature 
(March 15, p. 464) whether the prismatic forms of ice such 
as he has recently observed in Lancashire have been 
observed elsewhere, it may suffice to refer him to previous 
volumes of NaTurRE, more particularly to vols. xxxi. and 
xlvii., for letters from Messrs. Woodd-Smyth and McGee, 
also from myself. In the latter volume is an account by 
me of a more extended series of observations on these 
‘* crystallites ’’ than previous observers appear to have 
made. Friability of soils is due to interstitial water. 

Bishop’s Stortford, March 16. A. IRvinc. 


] OBSERVED the same formation as that described by Mr. 
Foulds (p. 464) on bare soil, previously soaked with water, 
near Champéry, in Switzerland, as winter frosts began; 
and I believe that I have observed it everywhere as a 
common phenomenon. 

1 take it that the wet surface is first frozen, and that, as 
the cold penetrates, the ice exudes from the soil much as 
lanoline exudes from a lanoline tube, the water expanding 
as it freezes, and so forcing its way out between the more 
compact masses of soil, lifting the frozen surface-sheet. 

The first touch of sun caused the structure to break up. 

It struck me at the time that this was the cause of the 
injurious effect of frost on the surface of roads considered 
from the cyclist’s point of view. W. LaRDEN. 

Devonport, March 16. 
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AMERICAN OBSERVATIONS OF THE TOTAL 
SOLAR ECLIPSES OF 1900 AND oot." 
1* the year 1900 the moon's shadow swept across 

America, 


the southern portion of the United States of 
travelling from New Orleans, through 


DORI OIE 


Georgia, South and North Carolina, and leaving this | 


After 


continent at Cape Henry, in Chesapeake Bay. 
crossed 


traversing the Atlantic Ocean the shadow 
Spain, and cut the African coast at Algiers. 

The large strip of country in America over which 
the shadow passed drew a great number of American 
observers to this region, and in a volume which has 
quite recently been published we have a detailed 
account of the observations and photographs. 

For the main part, this valuable addition to eclipse 
literature deals with the observations made by the 
Naval Observatory, which equipped two stations on 
the central line, one in North Carolina and the other 
in Georgia, the intention being to duplicate the work 
in order to minimise the danger of unfavourable 
weather. Since, however, a large number of other 
parties with varied equipments was scattered along 
the line of totality, the reports of several of these have 
been included in a separate section of this volume. 

The stations fixed upon by the Naval Observatory's 

arties were two in the State of Georgia, namely, 
Barnesville and Griffin, and one in North Carolina, 
Pinehurst being the location selected. The reason 
why two stations were chosen in the former State was 
because it was desirable to concentrate the spectro- 
scopic attack on the chromosphere near the end of 
the shadow track, Griffin being the region where the 
lower strata of the sun’s atmosphere during totality 
were exposed longer to view. Griffin was twenty 
miles distant from Barnesville. Prof. Updegraff was 
placed in charge of the Georgia stations, while Prof. 
Skinner supcrintended the work at Pinehurst. 

Fortunately the weather was very favourable at ail 
the stations, so that the results here brought together 
are numerous and very complete. First, as regards 
the instrumental equipment at each of the stations. 
Space does not permit reference to the instruments 
in anything like detail, but the reader will find in the 
volume all the information clearly set out. The 
general scope of the work undertaken will, neverthe- 
less, be gathered from the following brief summary 
concerning the chief instruments employed. 

Barnesville.—This station was chiefly used for 
photographing the corona. The largest instrument 
employed there was an object-glass of 4-inch aperture 
and 4o-feet focal length, the tube being pointed directly 
at the sun at eclipse time. The image formed was 
4.36 inches in diameter. 

Another instrument consisted of a battery of cameras 
mounted on a wooden polar axis 11 feet long and 
moved by a clepsydra. The cameras erected on this 
were as follows:—three lenses of 6-inch aperture 
having focal lengths of 104, $0, and 33 inches; a 
4-inch Dallmeyer lens of 17-inch focal length; and a 
3-s-inch Dallmeyer of 9.5-inch focal length. 

In addition, there were two 5-inch equatorials for 
visual observations and a prism-spectrograph. 


Griffin. —At this station the attack was made from | 


the spectroscopic point of view. Here were located 
a to-feet concave Rowland grating worked in con- 
junction with a 35-inch quartz lens and a ccelostat ; 
the plates used were placed in curved backs, and the 
first-order spectrum was employed. There was also 
a large Rowland concave grating of 21-5-feet radius, 
worked also in connection with a quartz lens and 
ceelostat, but mounted after the method of Rowland. 

™ Publications of the U.S. Naval Observatory.” Second Series, vol. vi, 
1 By ees al Colby M. Chester, U.S.N., Superintendent. 
1905. 
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This was employed chiefly for the ultra-violet in the 
second-order spectrum. 

Pinehurst.—Here was erected a 5-inch 40-feet 
coronagraph pointed directly at the eclipsed sun. 
Worked in connection with three independent ccelo- 
stats were :—a plane grating objective spectrograph 
with ruled surface 3-5 x5 inches (15,000 lines to an 
inch); a concave (t1o-feet) grating slit spectrograph 
similar in ruling and size to the plane one; and a 
f-inch prismatic camera with one flint glass prism 
of 60°. : 

As at Barnesville, a large polar axis was here 
erected to carry several cameras, and two Dallmeyer 


[piter, 1.—The coronas of 1900 (upp2r) and rgor (lower) as photographed by 
the U.S. Naval Observatory parties, (The ncrth-point of the sun is 
at top of each.) 


lenses of 38-inch focal length and a Voigtlander lens 
were mounted on it. Three equatorials for visual 
observations and a transit instrument completed the 
equipment. 

In the volume before us the results obtained with 
each of the several instruments are individually dis- 
cussed, and on the whole they have turned out very 
satistactory. Further, the volume is illustrated, not 
only by a series of excellent reproductions from photo- 
graphs of the camps and the instruments in sifu, but 
of the forms of the corona and the chromospheric 
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spectrum. .\ll these will be of great interest to other 
observers of the same eclipse, as comparison of results 
is of great importance in the interest of future eclipse 
work. 

1t would lead one too far, and, indeed, it is not 
necessary, to enter into the very complete treatment 
here published of the various branches of work so 
well brought together, but perhaps a word or two may 
be mentioned with regard to some expectations that 
were not so successfully realised as was hoped. 

In the case of the 10-feet coneave grating erected 
at Griffin, the plates turned out to be very much 
under-exposed. In explanation of this, Prof. Crew 
not only summarises the possible eauses of failure, but 
adds some useful suggestions for use on future 
occasions. In the case of the former he mentions 
seven possible causes, the first being that the intensity 
of radiation of the eclipsed sun was underestimated, 
and consequently only the very brightest lines of the 
chromospheric speetrum were recorded. The second 
was that the effect of astigmatism in the curved 
grating was underestimated. 


A third reason was that an exposure of two plates 
instead of one during totality was more than was 
justified by the dispersion and slit width. 

In Mr. Humphrey’s report relative to the 21.5-feet 
Rowland grating at Griffin, a very dissatisfied tone is 
pronounced with regard to the instrument's efficiency. 
lle finally states :—‘‘ It does not seem probable, how- 
ever, that a grating mounted aceording to the Row- 


land method and used with a slit can, even under the | 


most fayourable circumstances, yield nearly as many 
flash lines as may be obtained with a prism or a 
concave grating used direetly without lens or slit. 
... It would be well in using a spectrograph of 
this kind to avoid the chromatic aberration of lenses 
entirely and to form the image on the slit by means 
of suitable reflectors. It might also be best to use 
silver reflectors and to avoid that part of the ultra- 
violet of wave-length shorter than A 3600. Direct 
grating or prism spectrographs should be used, if 
possible without reflectors of any kind, but when a 
reflector is used it should eonsist of magnalium for 
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' camera at Barnesville, 


the ultra-violet and of silver for light of longer wave- 
lengths.’ 

With regard to the plane grating spectrograph 
used at Pinehurst, Mr. Jewell states that the definition 
of the lines was ood from wave-length 3850 to 4100, 
and ‘“ remarkably fine near the H and K lines.” The 
definition between 3750 and 3850, and from 4100 to 
4200, is described as “‘ fair,’ but ‘‘ very poor’”’ at 
wave-lengths less than 3700 and greater than 4200. 
A complete and long table of wave-lengths of the 
chromospheric lines measured is given in the report. 

The coronal lines observed were six in number, the 
mean wave-lengths of which were as follows :— 
3382-4. 3453-3, 3644-0, 3801-8, 3987-5, and 5304-1. 
The objective prism spectrograph at the same station 
also secured chromospheric and coronal spectra, and 
although a long list of the wave-lengths of the lines 
is published, great weight cannot be given to their 
accuracy, since the definition on the negative is de- 
scribed as ‘tpoor over the whole spectrogram and par- 
ticularly poor for the violet end.” 

Although no word has yet been said about other 
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The 4o-foot Coronagraph is on the left. 


Ce 


Fic. 2.—The U.S. Naval Observatory Eclipse Station at Pinehurst, North Carolina, 


branches of work taken up, the reader must be re- 
ferred to the volume itself for the numerous reports 
on them. We reproduce in Fig. 1 (upper part) a pic- 
ture of the corona as photographed with the 4o-feet 
the exposure of which lasted 
thirty-five seconds. It will be seen that it illustrates 
well the “ wind-vane ’’ form typical at epochs of sun- 
spot minimum. The lower part of this illustration 
shows the corona of 1901, taken also with the 40-feet 
instrument. Fig. 2 shows a general view of the 
station selected at Pinehurst, the method of support- 
ing the 4o-feet coronagraph, and the houses for the 
other instruments erected there. 

The second portion of this important volume deals 
with the observations made during the solar eclipse 
in Sumatra in May, 1go1, the stations selected being 
Solok, Fort de Kock, and Sawah Loento. At the 
first station clouds reigned supreme during totality, 
but the chromnosphere was photographed at third con- 


tact through elouds. At the second station the 
weather is described as ‘* perfect,’’ while the observers. 
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at the third station only managed to obtain some 
results at third contact, the weather being very un- 
favourable. 

At Fort de Kock, in addition to some beautiful 
corona pictures (one of which is here reproduced 
for comparison in Fig, 1) taken with the 4o-feet 
coronagraph, used horizontally in this eclipse, photo- 
graphs were secured with the 30-feet concave grating. 
In the latter, films were used in consequence of the 
sharp curve in the focal plane of the grating, but, 
as the report says, ‘‘each film showed that, un- 
fortunately, it had not been placed exactly in focus, 
still the dispersion was so great that many of the lines 
could be very easily identified.” A table is given 
showing the results obtained from the measures of 
these negatives, the spectrum covering A 3118.5 to 
A 5204-7; intensities, character, and wave-lengths from 
Rowland’s tables are also included. 

At Sawah Loento the plane grating proved a 
success, parallel rays falling on its surface and being 
brought to a focus on the photographic plate by means 
of a lens placed between the grating and the plate. 
In spite of clouds, the negative taken at third contact 
is said to have been fully exposed. The large dis- 
persion employed and the definition obtained allowed 
very accurate wave-lengths to be deduced, so that the 
table of wave-lengths extending from a 3835.2 to 
4 4957-5 will be very valuable to compare with those 
made by other observers. 

The discussion of these results is here carried to 
some length, but space does not permit of any 
extensive reference. It may, in the first place, be 
said that both Mr. Jewell and Dr. S. A. Mitchell 
record having observed the magnesium (A 4481) line 
in the photograph of the chromospheric spectrum, and 
both agree in the determination of the wave-length, 
intensity, and length of arc. It is described as being 
stronger in the chromospheric spectrum than in the 
ordinary solar spectrum. The presence or absence of 
this line in the chromospheric spectrum is a point of 
such great importance that the observation above de- 
scribed requires to be very carefully corroborated before 
it can be finally accepted. 1t is, however, very difficult 
to understand how the above identification of the 
magnesium line with the chromospheric line has been 
obtained, because in the list of wave-lengths here pub- 
lished the evidence seems to point to a titanium origin. 
Thus we find in this table that the wave-length of 
the chromospheric line, as measured, is A 4481-4, 
while the solar lines nearest this are, according to 
Rowland, A 4481-298 (Mg) and A 4481.438 (Ti). 
Further, has it been definitely established that the 
solar line A 4481-208 is due to magnesium ? 

It is also stated that it seems probable that the more 
volatile gases of atmospheric air uncondensed at the 
temperature of liquid hydrogen, together with 
hydrogen, helium, neon, and argon, are present in 
the chromosphere, but with regard to krypton and 
xenon the evidence is not conclusive. These deduc- 
tions also do not seem to be supported by sufficient 
evidence, but will require further discussion before 
they can be generally accepted. 

Enough, perhaps, has been said to indicate to the 
reader the importance to the study of solar physics 
of the publication of such a volume as this. Here 
we have all the data and discussions relative to two 
eclipses brought together under one cover, rendering 
a comparison of results a matter of little labour. One 
blemish we may, however, remark, and that is that 
the corona reproductions are not oriented in any way. 

It may be still in the minds of our readers that, for 
the observation of the recent eclipse of 1905, 
Admiral Chester, Commander-in-Chief U.S. Eclipse 
Squadron, was in command of four men-of-war told 
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off for eclipse work in Algeria and Spain. Their 
‘station bills,’? showing the staff at each station and 
the work to be accomplished, gave one a good idea 
of the thoroughness with which the undertaking was 
organised. We shall at any rate look forward to 
another such volume as this, with, we hope, equally 
successful results. WitiiaM J. S. Lockyer. 


AGRICULTURE AND THE EMPIRE. 


Neo for January 11 contains a short paper 
1 on a large subject. Seeing that the cultivation 
of the soil, or agriculture, is the fundamental con- 
dition of human existence with any approach to 
civilisation, large is a very moderate description. 

1 take it that the object of the writer was to discuss 
the part that the Home Country should play in 
advancing agriculture in the Empire at large. That 
is a matter which seems to me important enough to 
receive a little discussion. It is one with which 1 
have been a good deal occupied during the past thirty 
years. I should like, therefore, to attempt to define 
the present position of the problem a little more 
precisely. 

May I begin with a very obvious remark? Agri- 
culture is a sort of “noun of multitude.’? There is 
undoubtedly only one agricultural science based on 
physiological principles; there are many agricultural 
‘‘arts’? based on the application of that science, 
whether empirical or otherwise, to widely different 
physical conditions. The agriculture of the Lothians 
differs widely from that of Bengal, and both differ 
from that possible on the Gold Coast. This will 
seem to many an absurdly trite remark. Neverthe- 
less, experience shows that it represents a fact which 
has often been overlooked, with loss and disappoint- 
ment as the result. 

It may, 1 think, be confidently stated that arable 
cultivation has been brought in the British Isles to a 
pitch of perfection which is not surpasscd anywhere 
in the world. It is, however, an “intensive ’’ and 
highly specialised agriculture. This is readily illus- 
trated by the yield of wheat per acre. On land of 
prairie value, where the nitrogen removed is balanced 
by that received from the atmosphere, it has been 
shown at Rothamsted that the yield is roughly some 
io bushels or less. This actually represents the state 
of things in the great wheat-growing countries from 
which we draw our supplies—Argentina, Australia, 
India and Russia—and the United States with 13 
bushels are not much better. The yield of the United 
INingdom for the five years preceding 1904 was 31 
bushels, and this was only surpassed by that of our 
antipodal colony New Zealand, 32. ‘ 

This is largely due to the scientific research in 
agriculture for which, I think, it may be fairly 
claimed this country has always been preeminent. 1] 
by no means think that it is exhausted. I remember 
Sir John Lawes saying to me that, having devoted 
half a century to the study of the soil actually culti- 
vated, he was still absolutely ignorant as to the sub- 
soil and the part played by it. Our knowledge of the 
action of manures is mainly empirical, and we have 
still to learn much of its physiological significance. 
Without this it cannot be said that we possess a 
rational theory of manuring. Farmers must have 
wasted enormous sums in the application of nitro- 
genous manures until Frankland showed that a con- 
siderable proportion passed off unused in the drain- 
water. 

I must confess that I am not clear that the arable 
agriculture of the United Kingdom is in a backward 
condition, that it does not compare favourably with 
that of other countries, or that it stands in urgent 
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need of Government aid in regard to research. Its 
theoretical principles can be taught in our universi- 
ties and schools; its practice can only be learnt on 
the farm. While sayimg this I must also express 
my conviction that the agricultural wealth of this 
country might be increased in many ways. In my 
evidence before the recent departmental committee 
on fruit culture I expressed a strong opinion that the 
condition of that industry was in no way creditable 
to us. 

At the moment, where, so to speak, the shoe pinches 
is not above but below. There is no dearth of scien- 
tific knowledge in the country, but it floats on the 
surface and does not permeate. The scientific and 
even practical ignorance of the small cultivator is 
profound. The Board of Agriculture and Fisheries 
has tried to grapple with this by the wholesale dis- 
tribution of carefully prepared leaflets. But such a 
method of disseminating knowledge is of almost 
heart-breaking difficulty. I have had prepared at 
Kew a series of diagrams illustrating the diseases of 
trees, suitable for schools. The Daily Graphic was 
good enough to say that :—‘t This publication is equal 
to the very best of those ever sent out by the United 
States Department of Agriculture.’”’? Yet the sale has 
been disappointing, and the Board of Agriculture and 
Fisheries does not see its way in consequence to 
proceed with the further and still more needed series 
dealing with the diseases of fruit trees. The crying 
need, in my judgment, at the moment is the intro- 
duction of intelligent cultural instruction into rural 
elementary schools. 

If we turn to India we have to face a difficult 
problem. The revenue is dependent on the land, and 
this in turn has to support a constantly increasing 
population. It has been supposed that this might 
be met by the use of British methods. But how? 
Sir James Caird, who was sent out to study the 
problem on the spot, reported that if the produce of 
the land could be increased by 1 bushel per acre, all 
would be well. No doubt; but how is this intensive 
cultivation to be accomplished? Long cultivation has 
brought the land down to a condition of nitrogen- 
equilibrium. Dung is used as fuel, and the cultivator 
is too poor to import artificial manures. 

In 1900 I attended a conference at the India Office 
on the qualifications of an Inspector-General of Agri- 
culture. The report of the proceedings is printed in 
the Blue-book of the Botanical Work Committee 
(pp. 77-78). I stated then, and the statement met 
with general assent, ‘It would be the greatest mis- 
take to substitute for Indian agricultural practices 
western methods, merely because they had succeeded 
in the west. . . . The problem in India was how best 
to graft the results of scientific agricultural knowledge 
on to the stock (the really valuable stock) of Indian 
agricultural practice and experience.”’ 

India has long had experimental farms in plenty. 
They have not been without their usefulness. But 
they have lacked permanence and a guiding principle. 
It now owes in great measure to the munificence of 
an American gentleman an agricultural research 
institute at Pusa. It is further, I believe, intended to 
establish a number of subordinate stations at a cost 
of 250,0001. If these are to be staffed from home 
forthwith, the result will be very much what the 
Transvaal Director of Agriculture points out. The 
Government of India should at once make up its 
mind what appointments it proposes ultimately to 
make, and inform the universities at home five 
vears in advance. Students at the universities cannot 
be expected to engage in agricultural or allied studies 
ee they see clearly what is to come of it at the 
end. 
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Let me turn now to the problem presented by the 
West Indies and other of our tropical possessions. 
Sir Daniel Morris is quoted as saying in regard to 
the former :—‘‘ Agricultural education is at the root 
of the successful development of these Colonies.” 
This is perfectly true, only I rather doubt whether the 
writer of the article quite understood the reason. In 
temperate countries agriculture is a necessity of exist- 
ence; in many tropical countries it is not. The waste- 
ful production of a few ground provisions calls for the 
minimum of effort, and is sufficient to sustain indo- 
lence. But with the introduction of orderly govern- 
ment a revenue becomes necessary. Sir Charles 
Bruce has laid it down that ‘in the Crown Colonies 
generally ... the only taxable fund is the wage 
fund supplied by the annua! proceeds of the cultivation 
of the land’’ (Proc. Colonial Institute, vol. xxxvi., 
p. 248). To induce the negro to engage in profitable 
cultivation instead of contenting himself with a bare 
modicum of ground provisions provides a source of 
revenue, raises his standard of comfort, and makes 
for his moral progress. But he has to be taught by 
example how to do it, and this is the agricultural 
education which Sir Daniel Morris had in his mind. 
It is widely different from anything of the kind in 
this country. 

In point of fact, tropical agriculture has little re- 
lation to that of temperate countries. Its methods are 
those of horticulture; it is essentially extended garden- 
ing. For the supply of men for this purpose our 
agricultural colleges would be of little or no use. The 
problem has had to be met in a wholly different way. 
The machinery for the purpose is compendiously de- 
scribed in the following extract from the Colonial 
Office List (p. xx.):—‘‘‘ Botanic Stations’... are 
small and inexpensive gardens, devised in 1885, in 
order to afford practical instruction in the cultivation 
of tropical crops, and were intended to develop the 
agricultural resources at first of the smaller West 
Indian Islands, and subsequently (1887) of British 
possessions in Tropical Africa. Each is in charge 
of a Curator, who is a gardener trained at Kew.” 

The sort of success that has attended the system 
may be illustrated by a single example. Cacao was 
introduced to the Gold Coast from Kew. In 1891 the 
export was valued at 4l. In 1900 I was able to exhibit 
at the Paris Exhibition from the botanic station the 
first sample, to the best of my belief, grown on the 
African continent, when it received a bronze medal. 
In 1904 the export had risen to a value of more than 
200,0001. In effect, cacao is exchanged for imported 
goods; besides thus adding to the comfort of the 
cultivators, it enables them to pay the taxes necessary 
to maintain peaceful government. 

For work of this kind the Empire has to depend 
on Kew, which is organised for the purpose as an 
advanced horticultural school. At the present moment 
some seventy Kew men are in official employment 
and carrying on the work I have described in our 
various tropical colonies and possessions. 

But besides native peasant cultures British capital 
and enterprise are also largely embarked in the 
tropical regions of the Empire in ‘‘ planting indus- 
tries.’ These meet with difficulties which the local 
Government can and does supply skilled aid to 
mitigate. Most of the West Indian colonies have a 
‘‘ Government analyst." Cambridge has secured the 
traditional right to train and supply these. In- 
cidentally they are able to give important aid in deal- 
ing with agricultural problems. The value of the 
work done by Prof. Harrison in British Guiana and 
Prof. d’Albuquerque in Barbados can hardly be over- 
estimated. 

Cevlon possesses an almost unique staff of trained 
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‘xperts of every kind at Peradeniya, and a similar 
organisation is in process of establishment in the 
Federated Malay States. The rubber industry of the 
Straits Settlements owes its success to the Director 
of Public Gardens at Singapore. Besides Pusa, India 
has experienced botanical experts, all university men, 
at Calcutta, Madras, and Saharunpore. 

Our self-governing colonies know pretty well how 
to take care of themselves. All possess agricultural 
‘departments and produce journals which will compare 
more than favourably with anything at home. In 
‘Canada the Central Experimental Farm at Ottawa 
is certainly not eclipsed by any institution in the 
United States. 1 may be pardoned a little vanity if 
IT remark that when the Transvaal Government 
applied to Washington for an agrostologist it received 
a Kew man. 

To sum up. What the Home Country ean supply 
to the Empire is :—(1) cultural instructors such as are 
trained for the purpose at Kew; (2) men with a 
sound scientific training and a firm grasp of the prin- 
ciples underlying agricultural practice of whatever 
kind, and for these we must look to the universities. 
Men who are merely familiar with British agricultural 
conditions will be mostly of little use unless they 
possess the flexibility of mind which will apply theory 
to new and unfamihar conditions. : 

W. T. THISELTON-Dyer. 


NOTES. 


THE posilion of the South Africa medal fund for the 
endowment of a medal and scholarship or studentship in 
commemoration of the visit of the British .A\ssociation to 
South Africa in 1905 is stated in a circular just issued by 
Prof. J. Perry, honorary treasurer to the fund. The sub- 
scriptions promised or paid amounted to 752!.; and to this 
the council of the British Association has resolved to add 
the unexpended balance of the special South African fund, 
amounting to about Sool. The following report of the 
executive committee was adopted at a meeting of sub- 
scribers on March 2, and approved by the council of the 
British Association :—{a) That the fund be devoted to the 
preparation of a die for a medal to be struck in bronze, 
22 inches in diameter, and that the balance be invested and 
the annual income held in trust; (b) that the medal and 
income of the fund be awarded by the South African 
Association for the Advancement of Science for achieve- 
ment and promise in scientific research in South Africa; 
(c) that, so far as circumstances admit, the award be made 
annually. {it is to be hoped that a fund raised for so excel- 
lent a project will receive a substantial increase from 
members of the association who have not already con- 
tributed to it, or from subscribers who may wish to add to 
their subscriptions. 


Tre terrible mine explosion at Courriéres, in the Pas de 
Calais, on the morning of March 10, involving the loss 
of about 1200 lives, has naturally led to all sorts of con- 
jectures as to the immediate cause. As usual, atmospheric 
conditions are said to have played a not unimportant part 
in bringing about the tragedy. In some mysterious way 
the very low barometric pressure over the North Sea on 
March 12, two days later, is supposed to explain the 
disaster. If, however, attention is concentrated on the 
atmospheric conditions prevailing at the time of the acci- 
dent, it will be found that they resembled those which 
have accompanied the majority of the great disasters of 
the past fifty vears. The Bulletin météorologique de 
France shows that during the night of March g a well 
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marked anticyclone extended from Spain in a north-easterly 
direction across France and the Netherlands, so that at 
7 a.m. on March 10, when the calamity occurred, the 
barometer over the Tens district had risen to 765 mm. 
{30-1 inches); it had, in fact, mounted nearly a quarter 
of an inch in the course of the night. Obviously, if atmo- 
spheric pressure played any part in bringing about the 
catastrophe, the latter cannot in any way be associated 
with a low and falling barometer. 


Tue death of Mr. William Sowerby, for many years 
secretary of the Royal Butanic Society, Regent’s [Tark, 
occurred at his residence in Hertfordshire on March g. 4 
grandson of James Sowerby, the famous illustrator of 
“English Botany’? and of ‘* British Conchology,”” 
son of James de Carle Sowerby, another gifted naturalist, 
Mr. W. Sowerby inherited the family taste fcr natural 
history. ffe was responsible for the drawing of some 
botiunical plates, but early in life he became associated 
with the Royal Botanic Society through his father, who 
was a founder and the first secretary, and in Regent’s 
Park he worked for half a century. .\n observation which 
brought his name prominently before the public was the 
discovery of a medusa in the Victoria Regia tank, this 
being the first record of a medusa in fresh water, not to 
say in u most unexpected locality. He keenly 
interested in economic plants, and not only did he bring 
together a unique collection, but he obtained fruit and 
fibre, the latter being distributed on several occasions to 
commercial men for trial. mong his successful experi- 


and 


was 


ments was the cultivation of the white mangrove, 
Avicennia, that flourished and produced aérial roots in 
artificial brackish water; he also demonstrated that sea- 


weeds could be grown in tanks in the greenhouses. 


Iv is reported from Tokio that a severe earthquake has 
occurred at Kagi, in Formosa. Many hundreds of persons 
have been killed and injured, and a large number of build- 
ings have been destroyed. 


A ReuTER message from New York states that, accord- 
ing to advices from Honolulu, a voleano in Savaii Island 
(Samoa) is in eruption on a large scale. Three villages 
including Maleda. The 
lava stream is three-quarters of a mile wide, and is flowing 
into the sea. 


have been completely destroved, 


Dr. H. C. Bastian, F.R.S., gave a demonstration, with 
the aid of lantern slides, ‘‘ On some Heterogenetic Pro- 
on March 15 at the rooms of the Medical Society. 
Various micro-organisms were exhibited with the view of 
meeting the that have been raised to Dr. 
Bastian’s interpretations of the transformations observed. 
An account of Dr. Bastian’s remarks is given in the Lancet 
for March 17. 


ey 
CESSES, 


objections 


Tne secretary of the Decimal Association informs us 
that he has within the past few days received fifty-three 
promises of support from newly elected members of Parlia- 
ment. in the last parliament there were 330 members 
pledged to support the adoption of the metric weights and 
measures in this country, and at the present time 253 votes 
can be relied upon in the House of Commons. Additional 
assents are being received day by day, and it is probable 
that when the canvass now proceeding has been completed 
there will be as many supporters in the present parliament 
as there were in the last. 


Tur report of the late Dr. S. P. Langley, secretary of 
the Smithsonian Institution, Washington, for the year 
ending June 30, 1905, shows that much valuable scientific 
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work is accomplished year by year as a result of the grants 
made by the institution from the Hodgkins fund adminis- 
tered by it. One such piece of research is that in connec- 
tion with speech or phonetics, by Dr. E. W. Scripture, 
who has secured individual gramophone voice records of 
much historical interest. A voice record of the German 
Emperor was transmitted by Dr. Scripture in January, 
1905, for preservation in the United States National 
Museum. This record gives, in about 200 words, the 
Emperor’s conception of the aims and beauty of true man- 
hood and of man’s duty to his fellow. Jt is stated that at 
present only one other record of the Emperor’s voice exists, 
namely, one made at the same time for preservation in the 
library of Harvard University. Among other important 
researches aided by the Hodgkins fund may be mentioned 
the investigations of the upper air currents by means of 
kites by Dr. A. L. Rotch, of Blue Hill Meteorological 
Observatory ; the experiments conducted by Mr. Alexander 
Larsen, of Chicago, in connection with the photography of 
lightning flashes and the fluorescence of minerals; the 
serial instantaneous photographic study of the flight organs 
of animals, by Dr. von Lendenfeld; and Prol. W. P. 
Bradley’s experimental investigation of the expansion of 
air through a nozzle. 


Tue amphipod crustaceans of Catherine Bay, Murman 
coast, form the subject of an illustrated paper by Mr. 
E. van der Briiggen published in the last issue of Trudut 
of the St. Petersburg Academy for 1905. 


; A rapPer on Californian reptiles, by Dr. S. E. Meek, just 
issued by the Field Columbian Museum, contains descrip- 
tions, with figures, of two species of rattlesnake regarded 


as new, as well as notes on a number of other snakes and 
lizards. 


We have received from the Field Columbian Museum 
at Chicago a copy of a ‘* Check-list of Mammals of the 
North American Continent, the West Indies, and the 
Neighbouring Seas,’’ compiled by Dr. D. G. Elliot, and 
issued by the museum. This bulky volume purports to 
include the mames of all species of mammals inhabiting 
America as far south as Colombia that have been described 
up to the date of publication. It is, in fact, supplementary 
to the author’s two previous synopses of American 
maminals. 


“Tue Ideal Thoroughbred Stud’ forms the subject of 
No. 8 of Rural Studies Series, this being the title of a 
lecture by the Rev. E. A. Woodruffe-Peacock, the well 
known specialist on soils and grass-lands. With a full 
knowledge of most large English stud-farms, the author 
expresses his opinion that there is not one which has not 
at least some deficiency; and after pointing out the lines 
on which an ideal stud should be formed, he observes that 
“ the birthplace of a long and steady series of race-winners 
cannot be a matter of mere chance.”’ 


Tne March number of the Naturalist contains an attrac- 
tive coloured plate representing a pair of bearded tits in 
their native marsh. The contents include Mr. G. W. 
Lamplugh's presidential address to the Northern 
Naturalists’ Union at Bradford on January 27, having for 
its subject the necessity for the amateur spirit in scientific 
work. Attention is directed not only to the valuable work 
accomplished by amateurs in the past, but also to the 
many fields in which their assistance is of the utmost 
importance at the present day. As an instance, the official 
geologist cannot possibly devote long periods of time to 
particular sections or pits, whereas an amateur living in the 
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neighbourhood can easily do so, and thereby is not un- 
frequently able to solve a problem which has been in- 
explicable to his professional brother. 


THE programme of the July conference of the Museums 
Association at Bristol is outlined in the February issue of 
the Museums Journal. Among the articles is one by Mr. 
H. Bolton on the future of museums, being the report of 
a paper read at last year’s conference. The author urges 
the advisability of a Government grant being paid annually 
to provincial museums of first-class standing, in return for 
which such institutions should be severally expected to 
perform a certain amount of allotted work, and in all 
instances to maintain a high standard of excellence. 
Another address at the same meeting, by Mr. S. L. Mosley, 
had for its subject museums and private collections, the 
author pointing out how much good a private collector can 
do by working for a museum, and how much harm when 
seeking his own ends. 


In the opening article in the February number of the 
American Naturalist Dr. H. Ayers, taking for his text 
“the unity of the gnathostome type,” urges that there is 
neither anatomical nor embryological ground for removing 
amphioxus [rom the vertebrate class, and that we may 
class this creature as the sole representative of the Acrania, 
in contrast to the Craniata, which includes all the rest. 
Not only so, but the discovery by the author of rudimentary 
jaw-structures in the lampreys renders the division of the 
Craniata into Cyclostomata and Gnathostomata no longer 
tenable. The Gnathostomata must comprise, theretore, the 
Marsipobranchi as well as all the forms previously in- 
cluded, so that all Craniata are Gnathostomes. The origin 
of the craniofacial apparatus is thus to be sought in the 
missing links between amphioxus and the Craniata. Old 
age in brachiopods, by Dr. H. W. Shymer, and the habits 
of the American spotted salamander, Necturus maculosus, 
by Prof. A. C. Eycleshymer, form the subjects of the other 
two articles in the same issue. 


Science of February 16 contains a report of an address 
delivered by Dr. C. H. Merriam, as vice-president and 
chairman of the zoological section, at the New Orleans 
meeting of the American Association for the Advancement 
of Science, on the question whether mutation is a factor 
in the evolution of the higher vertebrates. As the result 
of a long practical acquaintance with American mammals, 
Dr. Merriam is of opinion that there is no evidence of 
origin by mutation (sudden marked variation) in this class, 
but that everything points to variation by insensible degrees. 
Here the author takes occasion to mention that among 
mammals there is abundant evidence of the gradation of 
one species or race into another, so much so that specific 
or racial separation of specimens is often difficult. While 
admitting that in rare instances species of plants may 
arise by the perpetuation of ‘‘ sports,” Dr. Merriam states 
his contention to be that ‘‘ the overwhelming majority of 
plants, and so lar as known, all animals, originate in the 
generally recognised way, by the gradual development of 
minute variations.” 


Ir is encouraging to notice the growing appreciation on 
the part of Government departments and colonial adminis- 
trators of the benefits to be derived from the application 
of scientific methods under expert guidance to pearl and 
other fishery industries. In the proposal to lease the pearl 
fisheries to a company for a period of twenty years recently 
laid by the Governor of Ceylon, Sir Henry Blake, before 
his Legislative Council, it was expressly stipulated “ that 
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of not less than Rs. 50,000 be expended annually 
on the scientifie development of the banks.’’ The Torres 
Straits pearl-shell fisheries, it seems likely, will also be 
put under scientific control and cultivation. In a report 
by Mr. W. Saville-IKent to the Queensland Government 
(1905) it is shown that the pearling industry to the north 
of Australia is in a depressed condition due to over-deple- 
tion of the natural shell-beds, so that they can no longer 
be worked at a profit. Mere closure of the beds against 
fishing is regarded as an inadequate measure, since the 
remaining molluscs are too few and too scattered to ensure 
sufficiently rapid propagation to re-populate the ground in a 
reasonable time. Mr. Saville-Kent recalls what is known of 
the breeding habits of the animals, and of their suitability 
for transplantation, and recommends the establishment of at 
least six ‘‘ Government pearl-shell breeding reserves ”' 
at what seem to be suitable spots in the Torres Straits 
area. At each reserve about 1000 adult pearl oysters will 
be kept for breeding purposes enclosed in frames of wire- 
netting, and Mr. Saville-Kent is of opinion that ‘* within 
a period of three or four years... the adjacent waters 
within many miles from these breeding centres should be 
restocked with young shell to such an extent as to permit 
of profitable fishing.’’? He also recommends the establish- 
ment of an experimental cultivation laboratory on the 
small islet of Wai Weer at Thursday Island, and suggests, 
further, that a consignment of the Ceylon pearl oyster 
should be laid down on the Torres Straits ground. It is 
evident that a good deal in the way of scientific cultivation 
could also be done by collecting the spat and by cultching 
the ground, and that regulations may be required in regard 
to public and private fishing on the beds, and the proper 
treatment of the stock in the Government reserves. The 
adoption, before it is too late, of such scientific methods is 
probably the only way of restoring a depleted pearl-shell 
industry. 


a sul 


Tue progress of Indian agriculture has hitherto been 
recorded in such publications as the Agricultural Ledger 
issued by the Reporter on Economic Products, or the 
bulletins circulated by certain of the provincial Govern- 
ments; and reports on agricultural experiments have been 
included in official reports dealing chiefly with land records 
and administrative questions. The existing methods of 
publication were not suited to the altered conditions pro- 
duced by the activity of the new department organised by 
Mr. James Mollison, first Inspector-General of Agriculture 
in India, and all interested in Indian agriculture will 
welcome the news that the Imperial and provincial De- 
partments of Agriculture will henceforth publish a 
“ Journal’? and ‘‘ Memoirs.’? The first number of the 
Journal has just been issued from the Agricultural Research 
Institute at Pusa. It is edited by the Inspector-General 
with the assistance of the Pusa staff, and will be pub- 
lished quarterly. The present number contains an interest- 
ing account of the development of the Indian Departments 
of Agriculture by Mr. F. G. Sly, officiating Inspector- 
General, and seven articles on questions connected with the 
cultivation of sugar-cane, cotton, and other Indian staples. 
The intention of the Government is that the Journal shall 
deal with agricultural subjects which are of interest to 
general readers—crops, insect pests, cattle breeding, irriga- 
tion, cooperative credit—while in a second publication, 
to be entitled ‘‘ Memoirs of the Department of Agriculture 
in India,” scientific work in agricultural chemistry, botany, 
Xc., will be recorded. The Memoirs will be published 
as separate articles, and these will be arranged in series. 
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Separate series will be issued for each of the chief divisions 
of science. Both publications will be freely illustrated. 


A veRY valuable report by Dr. A. C. Houston on the 
bacteriological examination of milk has been issued by the 
London County Council, with a preface by Sir Shirley 
Murphy. The report is based on the examination of (a) 
twenty samples of specially selected milk from twenty 
separate healthy cows; (0) twenty samples of milk collected 
from purveyors’ shops; (c) twenty samples collected from 
dairy shops; (d) twenty samples collected from churns at 
railway stations; and (e) twenty samples collected from the 
establishments of well known milk dealers. The samples 
under (a) served as a standard, while those under (8) and 
(c) were of milks of indifferent quality, in the main collected 
from poor neighbourhoods and premises known to be ill- 
adapted for the sale of milk. The various sources of 
pollution of milk are enumerated, and an important re- 
commendation is made with regard to a temperature 
standard, viz. that all milk should be rapidly cooled below 
ro° C. and maintained at or below this temperature during 
the whole period of transit and sale in order to prevent the 
multiplication of bacteria. The following bacteriological stan- 
dards are suggested :—(1) 1 c.cm. should not give evidence 
of the presence of B. enteritidis sporogenes; (2) 0-001 ¢.cm. 
should not give evidence of the presence of B. coli. 
(3) 0-o001 c.cm. should not give evidence of the presence of 
streptococci; (4) the primary sediments (after twenty-four 
hours) should not exceed 100 parts per 1,000,000; (5) the 
secondary sediment (after centrifugalisation) should not 
exceed 50 parts per 1,000,000. Finally, several reforms 
which may be considered immediately practicable are sug- 
gested for dealing with the milking, the conveyance of the 
milk, and the vending of the same. 


An editorial article in the Indian Forester (January) 
advocates the formation of forest museums in each forest 
division or in each province that may contain several 
divisions. In Europe the inception of such a scheme is 
found in Saxony, where each forest conservator is provided 
with a set of mounted specimens of the chief insect pests 
with instructions for dealing with them. In India the credit 
of starting collections of timber specimens and other forest 
produce for a conservator’s museum is due to Mr. Gass, of 
the Coimbatore division, Madras. The collections for this 
division have been extended to serve for the three circles 
of the presidency, and a special building has been sanctioned 
for the purpose. 


IN consequence of the drought that was experienced 
during the season 1904-5, particularly in Antigua, the 
experiments arranged by Dr. F. Watts on the chemical 
selection of sugar-canes in the Leeward Islands failed, 
but the experiments with different varieties of sugar-cane 
were carried out. In the report published as a separate 
part by the Imperial Department of Agriculture for the 
West Indies it is noted that the six canes giving the best 
results in Antigua were the same as in the previous year, 
thus confirming the good character of these canes. The 
experiments in St. Kitts did not agree so closely with 
those of previous years, this, no doubt, being caused by 
the irregularity of the rainfall in different districts. 


AT a research meeting of the Royal Geographical Society 
on March 9, a paper was read by Mr. J. L. Myres on 
the Alpine races in iurope. Rejecting Prof. Keane’s 
theory of a North African origin, Mr. Myres said that the 


‘brachycephaly of the Alpine stock might have been de- 


Marcu 22, 1906] 


NATURE 


493 


veloped locally, or might have immigrated from western 
Asia, but there was no reason to suppose that the area 
in which the race occurs in Europe was large enough or 
secluded enough to account for so considerable a change. 
The northern or steppe route into Europe was not avail- 
able until the retreat of the ice-cap and the shrinkage of 
the Caspian, but south of the Black Sea there was a route, 
now concealed by submergences subsequent to the period 
with which he was dealing. In Anatolia the conditions 
were favourable for the development of a distinct type, 
and at the same time south-east Europe was partially 
isolated, and its climate rendered it little suitable for human 
habitation. Homo alpinus was tall in Albania, short in 
Central France; the dwarf broad-heads developed in south- 
eastern Europe, where the climate was severe, the giant 
broad-heads in Anatolia, where conditions were more 
favourable; and it was natural to find the latter to the 
east of the former, for they were driven out of Anatolia 
Jater, leaving scattered ‘‘ Dinaric’’ populations east of 
the Sea of Azov, and throwing out colonies beyond the 
** Cevenoles.’’ In favour of this hypothesis were the facts 
that (1) the fruit-culture of the European lake-dwell- 
ing peoples was characteristically Anatolian ; (2) physically 
they were of the right type; and (3) even in classical times 
Anatolia was noted for this type of dwelling. 


Ar the eighth International Geographical Congress, Mr. 
R. De C. Ward, of Harvard University, contributed a 
useful paper on a more rational treatment of climatology. 
He pointed out that the method of presenting climatic data 
in the usual tabulated form is unsatisfactory, because it 
does not bring out the cyclonic variations of different 
weather conditions experienced from day to day. He does 
not suggest any change in the recognised order of present- 
ation, but he urges that wherever possible the cyclonic 
unit should be made the basis of summaries, as well as the 
diurnal, the monthly, the seasonal, and the annual unit; 
also that much more attention should be paid to an 
adequate verbal discussion. Over the greater portion of 
the equatorial zone, weather and climate are almost 
synonymous terms, but in the temperate zone, for instance, 
the regular diurnal changes are very frequently over- 
shadowed by the changes due to the passage of cyclones 
and anticyclones. The author gives several clear illus- 
trations, e.g. in mean monthly and mean annual ranges 
of temperature we have the sum of both periodic and non- 
periodic changes which occur during any month, irrespective 
of the question whether the maxima and minima all 
occurred under similar conditions, and thus we lose sight 
of a very important factor in climate; and similarly with 
regard to rainfall and other elements. More attention 
should be given to seasonal averages, to departures from 
the means, and even to the single occurrence of certain 
phenomena. A tribute is paid to the more rational treat- 
ment of climatology as evidenced by the beautiful charts 
by Dr. Buchan in Bartholomew’s ‘‘ Atlas of Meteorology ”’; 
but, valuable as such charts are, the author considers that 
the various weather elements which, taken together, make 
up climate should be summarised, not on the basis of the 
year or month only, but of the cyclone which controls 
them. 


Tue Journal of the Royal Sanitary Institute (No. 1, 1906) 
contains an interesting paper by Dr. W. N. Shaw, read 
before the conference on smoke abatement, and entitled 
“Is London Fog Inevitable?’’ The author pointed out 
that we do not know the actual course of events in the 
physical processes comprised in the origin and persistence 
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of fog, and referred to two important inquiries made under 
the superintendence of the Meteorological Council relating 
to the winters of 1901-2 and 1902-3. In the first report 
Captain Carpenter came to the conclusion that in winter 
London was never free from a smoke haze; for some 
months St. Paul’s was invisible from the Victoria Tower 
at the times of observation, although in the following year 
conditions were more favourable. The most frequent cause 
of fog is the cooling of the surface by radiation under a 
clear sky; there is no limit to the extent of country that 
may be affected by the formation of fog under this con- 
dition. In the second winter, 1902-3, Mr. Lempfert 
assigned twenty-four cases out of thirty-nine dealt with to 
the effect of radiation, while eight were considered to 
consist practically of smoke alone. Thus about 20 per cent. 
of the London fogs in that year might have been avoided 
by the abatement of coal smoke, while the remainder de- 
pended upon physical processes which are beyond our 
control. Dr. Shaw remarks that one of the unsolved prob- 
lems of this interesting subject is why the sun’s heat does 
not dissipate the fog upon which it shines. It was found 
that the sunshine recorder at Bunhill Row during the month 
of December lost 83 per cent. of the sun’s burning power, 
that at Westminster 61 per cent., and that at Kew 15 per 
cent., so that if the sun has any substantial power of 
dissipating early morning fog, the smoke of the London 
atmosphere must seriously interfere with its effect. The 
peculiar manner in which the density varies from place to 
place, and various other points about London fog, await 
further investigation. 


TuE Geological Survey of Alabama has issued a revised 
map of the south-eastern part of the Cahaba coalfield, 
embodying the results of investigations made since the 
publication of the original map in 1890. The vertical 
.section shows fifteen seams, mostly of smal! size, in about 
1800 feet of measures. 


Statistics of the quantity and value of each of the 
important minerals raised in India have been published 
by Mr. T. H. Holland, F.R.S., in the Records of the 
Geological Survey of India (1906, part i.). Compared with 
1903, an increase of nearly 7 per cent. is shown in the 
total value of mineral production. The production of coal, 
8,216,706 tons, exceeded all previous records. There were 
also produced 3596 tons of chromite, 286 carats of diamonds, 
618,746 oz. of gold, 3256 tons of graphite, 3778 cwt. of 
jadeite, 1315 tons of magnesite, 150,297 tons of manganese 
ore, 19,575 ewt. of mica, 118,491,382 gallons of petroleum, 
265,901 carats of rubies, 1,170,205 tons of salt, 315,555 cwl. 
of refined saltpetre, and 1388 cwt. of tin ore. Statistics 
of the production of alum, amber, asbestos, borax, building 
stone, clay, gypsum, limestone, marble, ochre, and slate are 
incomplete. 


In the Records of the Geological Survey of India (vol. 
xxxiii., part i.) Mr. E. Vredenburg deals with Pleistocene 
movement as indicated by irregularities of gradient of the 
Narbada and other rivers in the Indian peninsula. He 
gives a very striking photograph of the falls of the Narbada 
at Dhari. Recent changes in the course of the Nam-tu 
River, in the northern Shan States, are described by Mr. 
T. D. La Touche, and the same author gives a note on 
the natural bridge in the Gokteik Gorge, advantage of 
which was taken in selecting a site for the railway bridge 
on the Mandalay-Lashio fine. Lastly, Mr. P. N. Bose 
gives an account of the geology and mineral resources of 

| the Narnaul district, in the Patiala State. The minerals 
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of economic value met with include iron ores, mica, copper 
ores, Manganese, rutile, as well as limestone and other 
building stones. 


It has always been a difficult matter to obtain pure 
lithium by the electrolysis of fused lithium chloride, which 


has been the method employed up to the present, and was | 


originally used by Bunsen. In the Zeitschrift fur Elektro- 
chemie of March 9, Messrs. O. Ruff and O. Johannsen 
describe a process which they have satisfactorily worked 
out for its preparation by the electrolysis of lithium 
bromide. They prepare the lithium bromide by the action 
of hydrobromic acid on the carbonate. The electrolysing 
vessel is of copper, and is partially water-jacketed in order 
that the walls may be kept cool and thus protected by 
a coating of solid lithium bromide. The anode is of re- 
tort carbon, and the two kathodes of iron wire 4 mm. in 
diameter. The electrolyte consists of lithium bromide con- 
taining 15 per cent. of lithium chloride. A current of 
Too amperes at 10 volts is employed, and the yield of 
metallic lithium is about So per cent. of the theory. From 
time to time the metal as it collects on the iron kathode 
is removed with a flat iron spoon, and at once placed on 
a cold stone surface, where it rapidly solidifies. Determin- 
ations of the melting point showed it to be 180°, which 


agrees with that found by Bunsen in the middle of the last 
century. 


A SIMPLE arrangement for purifying mercury which is 
likely to prove of considerable service is described by 
Messrs. G. A. Hulett and H. D. Minchin in the Physical 
Review (vol. xxi., No. 6). The method consists in dis- 
tilling the mercury in a Wurtz flask under diminished 
pressure, allowing bubbles of air to pass through the 
mercury during distillation so as to prevent bumping. 
The air also serves the very useful purpose of oxidising 
any metallic impurity, such as zinc, cadmium, or lead, 
which otherwise would contaminate the distillate. 
Ordinary distillation in vacuo of mercury containing one 
of these metals does not suffice to remove the inmipurity, 
but by using the method described an amalgam of zinc 
can be made to yield pure mercury in a single distillation. 
An electrical method of ascertaining the presence of one 


part of zinc in ten billion parts of mercury is described 
incidentally. i 


THe March number of the Geographical Journal contains 
an interesting table by Miss Nora E, MacMunn, compiled 
from planimetric measurements made on an orographical 
map at the School of Geography, Oxford, showing the 
areas of the orographical regions of England and Wales. 
As a rule, the plains have been measured to the 250-leet 
contour line, and the hills have not been considered to 
begin below that fevel. The average height of England 
and Wales, calculated from these Measurements, is 385 
feet. Of the total 58,324-3 square miles constituting the 
area of England and Wales, 26,481-6, or 45-4 per cent., are 
under 250 feet in elevation; 16,3645, or 28 per cent., are 
between 250 feet and 500 feet ; 10,476-3, or 18 per cent., 
are between s00 feet and 1000 feet; 4698-3, or S per cent., 
are between tooo fect and 2000 feet ; 300-0, Or 0-5 per 
cent,, are between 2000 feet and 3000 feet; and 3-6 are more 
than 3000 feet above sea-level. 


Mr. FRowbe is about to publish for the Radcliffe trustees 
a *‘ Catalogue of 1772 Stars, chiefly comprised within the 
Zone 85°-go° N.P.D., for the Epoch r1go0,'’ deduced from 
observations made at the Radcliffe Observatory, Oxford, 
during the vears 1894-1903, under the direction of Dr. 
A. 4. Rambaut, F.R.S. 
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Discovery oF a New Comet (1906c).—A telegram from 
Kiel announces the discovery of a new comet by Mr. Ross, 
of Melbourne, on March 18, 

Its position at 7h. 36-1m. (Melbourne M.T.) was 


Reav—2h) Sill. 52S. (lcci 


which is about half-way between ¢ and o Ceti. 

A second telegram from Kiel states that Mr. Morgan 
observed the comet at Glasgow (U.S.A.) on March 19. Its 
position at 7h. yo.9m. (Glasgow M.T.) was 


R.A.=2h. gm. 31-4s., dec.=—5" 47! 25", 
The comet is stated to be of about the eighth magnitude. 


Comer 1906b,—Numerous observations of comet 1906b 
are reported in No. 4078 of the Astronomische Nachrichten, 

Observing at Baniberg on March 4, the day after its 
discovery, Prof. Hartwig found that the comet had a 
diameter of about 10” and a central condensation of about 
magnitude 11-0, The same magnitude was recorded by 
Dr. Wirtz at Strassburg on March 6. 

Prof. Max Wolf reports that the comet is easily seen 
on his plates, and shows a tail of about half a degree in 
length; with the ro-inch refractor a sharp nucleus was 
observed on March 4, and it was seen that the tail extended 
to the north-west. 


Comet 1906a (BRooks).—In No. 4078 of the Astrono- 
mische Nachrichten Herr M. Ebell gives a further daily 
ephemeris for comet r1906a, extending from March 16 to 


May 3. The following is an extract therefrom :— 
Ephemeris 12h, M.T. Berlin. 

1906 a (true) § (true) log x log A Bright- 
he Smiles: : ness 
Mar. 20... 5 41 5)... +46 31 ... ©2618), CO 1OSCmmores 
24... 5 4201S... +43 47 ... C2710 sO 2254amoeD 
235.5) 43058 +4 23 ... O°2801 ... O°2567 soma 
April 1... 5 45 57 +39 18 ... 072891 072835 ... O15 
5. § 48 lO... +37 27 ... O°2981 23) 03058 eons 
9...5 §0 34... +35 45 .. O'3069)0 O 3325 unemomm 

Brightness on January 27=1-0o=about 10-0 m. 


Observing at Arcetri on January 31, Dr. Abetti found 
that the comet had a central nucleus of about the tenth 
magnitude or a little greater, and that the surrounding 
nebulosity extended for about 2’, chiefly towards the direc- 
tion of lesser right ascension. 

On March 22 this comet will pass near to 6B Auriga, 
about irm. (R.A.) to the west, whilst on April 5 it will 
be only about 5m. west of @ Aurigz. 


A PROGRAMME OF SOLAR RESEARCH.—Now that the Mount 
Wilson Solar Observatory has fairly settled down to work, 
Prof. Hale has revised his ‘‘ Programme of Solar Re- 
search,’’ published several years ago, and gives an outline 
of the revised programme in No. 1, vol. xxiii., of the 
Astrophysical Journal. 

Two principal studies are to be prosecuted. First, a 
study of the sun as a typical star, with reference to stellar 
evolution; secondly, the relationship between solar and 
terrestrial phenomena. 

These studies are divided into five groups, each of which 
contains a number of subdivisions. The five main groups 
are:—(1) direct photography; (2) spectroheliograph re- 
searches; (3) spectroscopic investigations; (4) studies of 
the total solar radiation; and (5) allied laboratory investi- 
gations. 

Most of these are now being prosecuted at Mount Wilson, 
and Prof. Hale points out that there are many other solar 
investigations which call for attention, and of which many 
may be carried out by amateur observers with modest 
equipments. 


Tlarvarp COLLEGE Osservatory.—Prof. Pickering’s re- 
port of the work done at Harvard College Observatory 
during the year ending September 30, 1905, is the sixtieth 
of the series, and contains the record of an inimense amount 
of work, too much even to summarise here. 

One or two special features may, however, be mentioned. 
Eighteen eclipses of Jupiter’s satellites and eight occult- 
ations of stars by the moon were observed with the 11-inch 
Draper telescope. Three of the occultations were photo- 
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graphed continuously on a revolving plate, so that the 
nature of the disappearance, whether instantaneous or 
gradual, could be recorded. 

Numerous valuable observations of peculiar stellar spectra 
were made during the year, including the discovery of 
Nova Aquilae No. 2 by Mrs. Fleming. This is the eighth 
Nova discovered by that observer from the Draper memorial 
spectrograms. 

With the Bruce telescope 523 plates were obtained, 
making 7504 in all, from which Miss Leavitt has discovered 
1129 new variable stars during the vear. 

The bibliography of variable stars compiled by Miss 
Cannon was nearly ready for publication when the Astro- 
nomische Gesellschaft appointed a committee to undertake 
a similar work. Prof. Pickering therefore proposes to 
publish the Harvard work in an abridged form. 


CATALOGUE OF 3799 BricuT Stars.—A useful catalogue 
of 3799 bright stars has just been published by M. J. 
Bossert, of the Paris Observatory. 

This catalogue gives the magnitude and mean coordinates 
(1900-0) of each star, and, in addition, the precession, 
secular variation, and proper movement, together with in- 
structions and examples for finding the star's position at 
any given epoch. 

The stars are arranged in zones of 1° of N.P.D., and 
in each zone they are given in order of R.A., this classifi- 
cation being considered the most convenient for meridian 
observers. 

Stars down to the seventh magnitude are included, the 
magnitude of Aldebaran being taken as 1-0. 


Ectipseé OpseRvations at CatTania.—On the occasion of 
the total solar eclipse of .\ugust 30, 1905, observations of 
prominences, by the Lockyer-Janssen method, and of the 
variations in the terrestrial electric field were carried out, 
during the whole day. at the Catania Observatory. 

The resuits are published in No. 1, vol. xxxv., of the 
Memorie della Socicta degli Spettroscopisti Italiani, and 
show, among other things, that the maximum effect of the 
solar radiation corresponds to the minimum pctential of 
the atmospheric electricity. 


MICROMETER MEASURES OF STRUVE DouBLe STaRs.—No. 
4078 of the -Istronomische Nachrichten contains the results 
of a series of measures of eighty-one “‘ Struve ’’ double 
stars made by Dr. H. E. Lau, of the Copenhagen Uni- 
versity Observatory. 

The position for 1900-0, the position-angle, the distance, 
and the data and hour of each observation are given for 
each star, and are followed by brief notes by the observer. 


SOMBMAPPLICATIONS OF THE THEORY OF 
ELECTRIC DISCHARGE THROUGH GASES 
LURSBEGLROS CORE 


"THE luminosity produced by an electric current passing 

through a gas at low pressure varies greatly in 
character, not only when we alter the nature of the dis- 
charge, as, for example, when we pass from the arc to 
the spark, but also in many cases at different points of 
the same discharge. ‘The luminosity may be of one colour 
at one place and of a very different colour at another, and 
spectroscopic examination shows that the spectrum of the 
same gas often varies considerably as we proceed along the 
line of discharge. As recent experiments have thrown a 
considerable amount of light on the processes going on 
in the different kinds of electrical discharge and at different 
parts of the same discharge, the study of the connection 
between the changes in the electrical effects and the 
changes in the spectra might be expected to throw some 
light on the very interesting question of the genesis of 
spectra. Many important points can very conveniently be 
studied by the aid of Wehnelt’s method of producing the 
current. In this method the kathode is a strip of platinum 
or a piece of platinum wire on which either a little lime 
or barium oxide has been deposited. This when heated 
to redness emits large supplies of corpuscles, and by alter- 
ing the temperature of the platinum very large variations 


1 Discourse delivered at the Royal Institution on Friday, January 19, by 
Prof. J. J. Thomson, F.R.S. 
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in the current passing through the tube and in the potential 
difference between the electrodes can be obtained. In our 
experiments the current varied from a small fraction of a 
milliampere to several amperes, and the potential difference 
from a few volts to several hundred. : 

The apparatus used is shown in Fig. 1. ap is the 
platinum strip with the lime on it; a thermocouple—a 
platinum and platinum-rhodium junction—was fused to 
this strip, and served to determine its temperature ; the 
strip was connected with the earth, and was heated by 
a current passing through the leads tm; a rheostat was 
placed in series with the heating current, and by means 
of this the temperature could be altered gradually. The 
anode was a platinum disc; this was connected with the 
positive pole of a battery of storage cells, the negative 
pole of which was earthed; to allow of gradual variations 
in the potential difference between the electrodes a 
potential divider of too resistances of 1o ohms each was 
used. The current through the tube was measured by 


a d'‘Arsonval galvanometer, and the potential difference 
between the terminals by a Weston's voltmeter. 

Some of the most interesting features of the discharge 
are very prominent when the temperature of the platinum 
is high, say 1yoo° C., and the pressure of the gas low, 
mercury. 


less than o-or mm. of The discharge ts light 


"A 


I 


Fic. t 


blue, and its spectrum shows the mercury lines and the 
band spectrum of nitrogen. In this case the relation 
between the current and the potential difference is re- 
presented by a curve like Fig. 2, the ordinates represent- 
ing the current and the absciss the potential difference. In 
the case we are considering, when the wire is very hot and 
the pressure low, the change from the dark to the luminous 
discharge takes place very abruptly, an increase of the 
potential difference by 1/100 of a volt being often sufficient 
to convert a discharge where no light could be detected 
even in a darkened room into one where the light was quite 
bright. When fuminosity appears there is a very rapid 
increase in the current; in some of the experiments an 
increase in the potential difference of 1/too of a volt 
increased the current forty-fold. At this stage the thermo- 
junction showed that there was no increase in the tempera- 
ture of the platinum where the luminosity appeared; we 
shall see later on that it is possible by using large potential 
differences to get such large currents through the tube that 
the platinum becomes appreciably warmer by the passage 
of the current. a 

One point which | think very suggestive is the abrupt- 
ness with which the luminosity round the kathode appears. 
We see that by a very small increase in the potential 
difference the discharge passes from a state in which no 
luminosity can be detected, even in a dark room, to one 
where the luminosity can plainly be seen in a bright light ; 
thus the molecules of the gas in the tube, just when the 
luminous discharge is on the point of appearing, are in 
a state in which a very small change in the electrical 
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‘onditions of the tube makes the molecules pass from a 
_ondition in which they are not giving out an appreciable 
amount of light to one where they are brightly luminous, 
and, as the great increase of the current when the 
luminosity appears shows, this change in state is accom- 
panied by an emission of corpuscles. From this and other 
considerations 1 have come to the conclusion that what 
takes place when the gas becomes luminous is that the 
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internal energy in the atom, in consequence of its 
bombardment by the corpuscles, increases, and when it 
gets up to a certain critical value the equilibrium of the 
atom becomes unstable, an explosion occurs resulting in 
an expulsion of corpuscles, and such a shaking up of 
those left in the atom that these vibrate so vigorously 
that the energy radiated is sufficient to produce luminosity. 
Thus I regard the ionisation of the gas as being due, not 
to the corpuscles in the atom being dragged out by the 
direct action of the electric forces in the field, or as being 
knocked out by a rapidly moving corpuscle striking against 
them, but to an explosion due to the atom having absorbed 


so much internal energy that its equilibrium becomes 
unstable. Other phenomena point to this as the method 
by which ionisation is effected. If the corpuscles are 


dragged out of the atoms by the electric field, the velocity 
with which they are projected should depend upon the 
strength of the field; while if they are projected by an 
explosion their velocity would depend only upon the nature 
of the atom, and not upon the strength of the field. Now 
when Rontgen rays fall upon a substance the atoms of the 
substance are ionised, and corpuscles are emitted forming 
a stream of kathodic rays. Barkla has lately shown, how- 
ever, that the penetrating power of the kathodic rays 
produced in this way is independent of the intensity of 
the Rontgen rays. Now the electric force in the Réntgen 
rays depends upon their intensity, and the penetrating 
power of the kathodic rays depends upon their velocity, 
so that this result shows that the velocity of the corpuscles 
does not depend upon the intensity of the force acting 
upon them. Again, Lenard has shown that the velocity 
of the corpuscles ejected when ultra-violet light falls upon 
a metal is independent of the intensity of the light. 
Lenard also investigated the secondary kathode rays pro- 
duced when kathode rays fall upon matter, and found 
that, in addition to rays the velocity of which was of the 
same order as that of the primary rays, and which may 
be regarded as deflected primary rays, there were other 
very slow rays, and the measurements he gives indicate 
that the velocity of these varies but little from that of the 
primary rays. 

A point of great importance which can easily be shown 
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by this apparatus is that the stage at which fuminosity 
sets in depends upon the current density through the tube, 
and not merely upon the potential difference. One way 
of showing this is to lower the temperature of the platinum, 
keeping all the other conditions the same, and again 
determine the relation between the current and the potential 
difference. The effect of lowering the temperature is to 
reduce the number of corpuscles starting from the kathode, 
so that with the same potential difference the current 
density is smaller. If the relation between the current 
and potential difference is represented by a curve such as 
Fig. 3, it will be seen at once that the lower curve cannot be 
deduced from the upper curve by reducing all the ordinates 
in the same proportion. The critical points on the curves, 
i.e. the place where ionisation by collision begins and where 
the luminous discharge appears, are at very different poten- 
tials; the greater the current density the smaller the 
potential difference corresponding to these critical points. 
Thus, to take a case actually observed. When the wire 
was very hot the discharge was brightly luminous with a 
potential of 24 volts; on lowering the temperature no 
luminosity could be detected with a potential difference of 
tro volts. 

We can also show the effect of current density without 
altering the temperature of the kathode by placing near 
the tube an electromagnet so arranged that its lines of 
magnetic force in the discharge tube are along the line 
joining the kathode and the anode; the effect of the mag- 
netic field is to make the corpuscles move along the lines 
of force, and thus without altering the number of cor- 
puscles emitted by the kathode it concentrates their paths 
and so increases the maximum current density in the 
tube. When the magnet is on, ionisation by collision and 
luminosity both occur at a much lower potential difference 
than when it is off, and it is easy to arrange matters so 
that, keeping the potential difference constant, the discharge 
is luminous when the magnet is on and dark when it is 
off. When the potential difference is too small to produce 
a bright discharge even when the magnet is on, the current 
through the tube is often greater when the magnet is on 
than when it is off. By placing the magnet so that the 
lines of magnetic force are across the line joining the 
kathode to the anode we can render the paths of the 
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corpuscles more diffuse than they would be without the 
field, so that the maximum current density is less when 
the magnet is on than when it is off; in this case it 
requires a larger potential difference to produce a luminous 
discharge with the magnet on than with it off. Similar 
effects produced by a magnet on another kind of discharge 
are described in my ‘‘ Recent Researches,’’ p. 105. 
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The potential difference P just where the glow com- 
mences, when the pressure is low, sometimes varies so 
capidly with the current i as to be roughly inversely pro- 
portional to it. The following are some values of i and 
P for a gas at a constant low pressure as the temperature 
of the platinum strip was increased; the numbers are in 
the order of increasing temperature :— 


(in scale divisions} P (volts) P; 
6 eG pric 60 360 
$7 40 348 
11-2 oup 30 oaG ote 336 
i ee ee oS te nce 350 
Such a simple relation between P and i is, however, 


exceptional. 

The fact that the potential differences at which ionisation 
by collision or luminosity begins depend upon the current 
density, shows that the ionisation or luminosity of an 
atom need not, and, indeed, cannot entirely, be the result 
of a single collision between a corpuscle and the atom. 
For if that were the case, then since the energy of the 
corpuscle depends only upon the electric field, and not 
upon the current density, the effect of increasing the current 
density would merely be to increase in the same proportion 
the number of luminous atoms, while, as a matter of fact, 
if the potential difference is kept constant and the current 
increased by raising the temperature of the platinum strip 
the increase in the luminosity is greater out of all pro- 
portion than the increase in the strength of the current. 

The result, however, is easily explained if we look at 
the question from the following point of view. Suppose 
that for ionisation or luminosity to take place the internal 
energy of the atom must increase by certain amounts, say 
E,, E, respectively. Then, if the energy possessed by the 
corpuscle were very great, the result of one collision with 
an atom might be to give to the atom enough energy to 
ionise it or make it luminous, or both. But even if the 
corpuscle were less energetic, and did not in one collision 
give enough internal energy to the atom to ionise it, it 
would communicate some energy to it, and if the atom 
had any power of storing up energy this would form a 
contribution towards the critical amount of energy required 
by the atom before it is ionised. The atom, after having 
had this energy communicated to it, would, so long as it 
retained any of it, mot require so much energy to ionise 
it as before. The atom, too, might acquire energy, not 
merely by corpuscles striking against itself, but also by 
the collision of corpuscles with neighbouring atoms; such 
collisions generate soft Réntgen rays, the energy of which 
might be absorbed by the atom under consideration and 
help to raise its energy to the critical point; the energy 
in the Réntgen rays might by itself raise the internal 
energy of the atom to this value, or else raise it so 
nearly to this value that the collision with a corpuscle 
would give it enough energy to carry it past the critical 
stage. The rate at which the energy, due to collisions 
of corpuscles with itself or with neighbouring atoms, comes 
to an atom will be proportional to the rate at which 
energy is being communicated to the gas, i.e. to Fi, 
where F is the electric force and i the current density, 
and thus for a constant electric force would be proportional 
to the current density. The atom will radiate away some 
of its internal energy; if the rate of this radiation is pro- 
portional to the amount of energy, E, possessed by the 
atom, say equal to BE, then if q is the rate at which 
energy is being communicated to the atom, we have 


dE/dt=q-—BE, 
so if E vanishes with ¢, 
E=q/B(1—e-8e . 
Thus q/8 is the limit to the energy acquired by the atom, 


and this is proportional to g, while q is proportional to 
Fi, so that the atom will acquire the critical amount of 


energy Or not according as Fi is greater or less than a | 


certain value. 

Application of these Results to Spectroscopy.—We have 
seen that the passage from the dark to the luminous dis- 
charge occurs with great abruptness, an increase of the 
potential difference by 1/100 of a volt being sufficient in 
certain circumstances to convert a discharge in which no 
{uminosity at all could be detected to one where it was 
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quite bright. This suggests that the luminosity sets in 
when the internal energy of the atom, or rather of that 
part of it which gives rise to the particular kind of light 
present in the luminous discharge, attains a perfectly 
definite value. This way of regarding the origin of the 
luminosity affords a very simple explanation of the variation 
of the spectrum with the kind of discharge and of the 
effect of introducing capacity or self-induction into the 
circuit containing the discharge tube. Let us consider 
the rise in energy of a vibrating system inside the atom; 
let E be the energy at the time t, a the rate at which it 
is absorbing the work done in the discharge tube; the 
energy may be supplied to it from the Réntgen radiation 
in the tube or from the corpuscles which come into 
collision with the atom, a@ will be proportional to the 
rate at which the electric field producing the discharge is 
doing work in the neighbourhood of the atom we are 
considering ; it will thus be proportional to the product 
of the electric force and the flux of corpuscles in this 
neighbourhood. Let us suppose that the system radiates 
energy at a rate proportional to E, say equal to BE, then 
we have 

dE/dt=a—BE, 
or 

E=a/8 (1—e-8t) 
if E=o when t=o. 

Consider two different systems, A and B, in the same 
atom let Ev cGy ieee. (Oe be the values of Ea. 6 
for the systems A and B respectively. 

E, =«a,/8, (1—e-8i*), 
E,=a,/f, (1—e-B2). 
Now suppose that the system A is one that does not 


absorb much, but also does not radiate much, while B 
absorbs a great deal more than A, but radiates still 


Fic. 4. 


more in proportion, so that a,>>a, but a@,/8,>a,/8,, then 
ultimately E, is greater than E,, but at first E, is greater 
than E,. The curves A and zp, Fig. 4, represent the 
variations of E, and E, with the time. : 

Suppose, now, that systems A and B become luminous 
when the internal energy is equal to W. It is not neces- 
sary to assume that the critical amount of energy is the 
same for the two systems; the assumption is only made 
to simplify the diagram; it will be seen that the argument 
will apply if the critical amounts of energy are different 
in the two cases. 

Now consider, first, the case when the rate at which 
work is being done in the tube is so small that though 
a,/8, is greater than W, a@,/8, is less than W, the case 
represented in Fig. 4; here system A acquires the amount 
of energy necessary to make it luminous, while system 
B does not; thus in this case the spectrum of the gas 
would show the lines corresponding to A, but not those 
of B. Suppose, now, we increase the rate at which work 
is done in the tube, so that both a,/8, and a,/8, are 
yreater than W, the case represented in Fig. 5. 

Here the system B attains the critical amount of energy, 
and it reaches this value before A does so, so that in this 
case the lines of B will be visible. Let us now consider 
the lines in the spectrum corresponding to the system A; 
these will be visible if the energy in the system reaches 
the critical value. The conditions in this case are in some 
respects more unfavourable for the supply of energy to 
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this system than they were in the previous one. For in 
the first case the system B got into the condition in which 
it radiated as much energy as it received, and thus did 
not absorb any of the energy; in the second case, how- 
ever, B became luminous before its radiation was equal 
to the absorption; it is thus taking in more energy than 
it gives out, and this may result in a diminution in the 
rate of supply of energy to .\. It would be so, for ex- 
ample, to a marked extent if the conditions were such that 
A received a considerable portion of its supply of energy 
from B; this diminution in the supply might be great 
enough to prevent the internal energy in B reaching the 
critical value. Thus the effect of the increase on the rate 
of supply of the electrical energy might be to weaken, or 
even obliterate, the lines of A, and while with the smaller 
rate we had the lines of A and not those of B, with the 
larger rate we might have the lines of B and not those 
of A; thus an increase in the rate at which the electric 
field is doing work such as would be produced by in- 
creasing the current through the discharge tube might 
result in an entire change “of the spectrum. We should 
expect that it would only be in exceptional cases that the 
lines of .\ would be obliterated under the conditions hold- 
ing in case 2, but in all cases the increase in the brilliancy 
of the lines of B would be Jarge compared with the in- 
crease of those in A. 

We see from the equations giving E, and E, that until 
the supply of energy has jasted for a time comparable 
wilh 1 B., EB, is large compared with E, ; thus for electrical 
di-charges which last for an exceedingly short time we 
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might easily have the lines of B visible and not those 
Hl Ae 

In a discharge tube conveying an electrical current the 
amount of work per unit volume of the gas done by the 
electrical forces per unit time varies very largely from 
one point of the tube to another; if the cross section of 
the discharge is the same at all parts of the tube, so that 
the current density is uniform, the rate at which the 
electrical forces do work will be proportional to the electric 
force; as this is much greater near the kathode than at 
other parts of the tube, we should expect the lines of 
systems of the type B to preponderate near the kathode, 
and to be absent or much feebler in other parts of the 
tube. If the tube were of the type frequently used for 
spectroscopic purposes with a capillary portion in the 
middle, then since the current density is much greater in 
this portion than in any other, the rate of work. per unit 
volunie of the gas will be much greater in the capillary 
portions than in the wide parts of the tube, and we should 
therefore expect the lines of systems of the type B to be 
much more prominent in the capillary part than in the 
wide part. 

Effect of Self-induction and Capacity. —Suppose that we 
have a tube of uniform bore urranged as in Fig. 6, the 
terminal of the tube being connected with the ‘plates of 
a condenser of capacity Cc and that there is a coil the 
coefficient of self-induction of which is L placed in series 
with the tube; then if the discharge through the coil 


begins when the potential difference between the plates 
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of the condenser is V,, the potential difference between 
the plates alter a time ¢ will be 
V, cos pt, 
and the current through the tube 
CV ,p sin pt, 
where p=1//LC. 

Thus the maximum value of the product of the current 
and the potential difference, i.e. rate at which the electric 
forces are doing work in the tube, is CV,*p or V,7/C/L, 
and is thus proportional to the square root of the capacity 
and inversely proportional to the square root of the self- 
induction, Thus increasing the capacity increases the 
maximum rate of work, and therefore increases the 
brilliancy of the lines corresponding to systems of the type 
B relatively to those of type A, while inserting self- 
induction in the circuit increases the brilliancy of those of 
type A as compared with those of type B. li we suppose 
that the ‘‘blue’’ spectrum of argon corresponds to a 
system of type B, the red to a system of type A, we have 
an explanation of the changes in the spectrum of this 
gas, for by inserting capacity in the circuit we can change 
from the red to the blue spectrum, while having got the 
blue we can get back to the red by inserting self-induc- 
tion. I have here a little model which is intended to 
illustrate the way in which the red and blue spectra of 
argon originate. It is based on the fact that when we 
send a current of electricity through a circuit the current 


Fic. 6. 


does not ris: to its steady value instantaneously, but, 
starting from zero, increases with the time in exactly the 
same way as we have supposed the intrinsic energy in the 
atom, i.e. the way represented by the curve in Fig. 4. 
The quantity in the electrical case corresponding to the 
radiation B is the resistance of the circuit divided by the 
self-induction, while the quantity @ is inversely proportional 
to the sel-induction. Thus a circuit with large self-induc- 
tion and small resistance is analogous to the system A, 
while one with small self-induction and large resistance 
is analogous to a system of tvpe B. Now my model of the 
argon atom consists of two circuits, C and D, placed in 
parallel. C has large self-induction and smail resistance, 
1) has little self-induction but large resistance. .An electric 
lamp is placed in each circuit. If I supply energy in one 
way, ie. by continuous current, to the system, the red 
lamp in C lights up, the blue lamp in D is dark, while 
if fed by an ‘alternating current the blue lamp shines and 
the red is dark. [It would be interesting to see whether 
as we gradually diminish the self-induction we get the 
whole of the lines in the blue spectrum at once, or whether 
the lines of this spectrum enter in groups one after the 
other. I have tried somewhat similar experiments with 
the hot lime kathode to see in a mixture of gases, mercury 
vapour and air, which spectrum first appeared as the rate 
of doing work in the gas was gradually increased. The 
great difficulty in this determination is that when once 
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the luminosity begins there is such a rapid increase in 
the ionisation that the current through the gas and the 
rate of doing work increase in an exceedingly short time 
through a wide range of values, and thus a gradual in- 
crease in the rate of work is exceedingly difficult to 
obtain. On several occasions, however, I was convinced 
that on gradually increasing the rate of work the mercury 
lines were the first to appear, and were the last to dis- 
appear when the rate of work was reduced from a high 
value, at which both the nitrogen and mercury spectra 
were bright, down to a point where the discharge ceased to 
be luminous. 

The preceding considerations have also an important 
application to the uifference between the arc and spark 
spectra. In the continuous arc discharge, although the 
average rate of work is much higher than in the spark, 
the maximum rate is very much less; in the spark dis- 
charge we have an exceedingly intense current density last- 
ing for a very short time, and while the spark is passing we 
have a very much greater rate of work than in the arc. 
Hence the state of things in the spark will be analogous 
to that represented in Fig. 5, and the lines corresponding 
to systems of the iype B will be enhanced relatively to 
those of type A; we conclude, then, that the arc lines 
correspond to systems of the type A, the spark lines to 
those of type B. 

‘The work done in the discharge tube is probably ulti- 
mately converted for the most part into heat, so that the 
rate at which work is being done at any part of the tube 
is approximately proportional to the rate at which heat 
is being produced in the tube. 1 do not, however, regard 
temperature, t.e. the energy due to the translation of the 
atoins as a whole, as having any direct connection with 
the production of spectra. The work done by the electric 
field on the corpuscles is, since the corpuscles can easily 
penetrate the atoms of the gas, first converted into internal 
atomic energy; this energy may ultimately be for the 
most part transformed into the energy of translation of 
the molecules of the gas, and so appear as temperature, 
but it by no means follows that if we heat the molecules 
of the gas by non-electrical means to the temperature to 
which even a few of its molecules are raised by the 
electric discharge we shall get a luminous spectrum. The 
production of the spectrum: depends upon the internal 
energy of the atom; when we use the electric discharge 
all the work done by the corpuscles goes at first into the 
form of internal atomic energy, while if we supply the 
same amount of energy to the gas by thermal, as dis- 
tinguished from electrical, means, the energy will go 
Girst into increasing the energy of translation of the atom, 
and very little of it will ever get inside the atom. It 
is probahle, however, that some of the energy of trans- 
lation will get converted into internal energy, and that 
temperature is one way of giving internal energy to the 
atom, and so producing luminosity; from our point of 
view, however, it is a very extravagant method, as the 
fraction ol the energy spent in heating the gas which 
goes to produce luminosity is small. 

The coefficient of absorption e of the systems will de- 
pend upon the way in which the internal energy is given 
to the atom as well as upon the rate at which the electric 
field is doing work in the neighbourhood of the atom. 
Thus, for example, if the internal work is given by means 
of rapidly moving corpuscles, the coefficient of absorption 
will depend upon the velocity of the corpuscle, for we 
can easily show that when a corpuscle passes at a fixed 
distance from a system of corpuscles having a definite 
period of vibration there is one velocity of the corpuscle, 
depending on this period, fast if the period is short, slow 
if it is long, for which the energy given by the corpuscle 
to the system is a maximum. ‘Thus the relation between 
the amounts of energy absorbed by two systems from the 
corpuscles depends upon the velocity of the corpuscles. 
The velocity of the corpuscles in a discharge tube depends 
upon the pressure of the gas, so that even though the 
rate at which the electrical forces are doing work may 
be the same at two different pressures, the relative intensi- 
ties of the lines of two systems A and B may be different. 

Again, we might expect that the coefficient of the rate 
of absorption of energy would be different acccrding as 
the energy is given to the atom by means of the large 
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systems which form the positive ions or by means of 
small corpuscles, and that the relative brightness of fines 
might be different in the two cases. In the Kanal-strahlen 
we have positive ions moving through a gas and producing 
luminosity, and the spectrum of this luminosity possesses 
interesting peculiarities differentiating it from the spectrum 
of other parts of the tube. Perhaps the most striking 
difference, however, is when the positive ions strike against 
a salt like lithium chloride; they make the red lithium 
line appear with great brilliancy, while if corpuscles strike 
against the chloride the red line is not visible. It is re- 
markable that the spectrum of the metal is produced much 
more readily by the positive ions when they strike against 
a salt of the metal than when they strike against the 
metal itself; this is shown in a striking way if we take 
the liquid alloy of sodium and potassium and direct a 
stream of KanalJ-strahlen upon it; the clean parts of the 
alloy appear quite dark, but the specks of oxide scattered 
over its surface shine with a bright yellow light, giving 
the sodium spectrum. 

When the internal energy of the atom is increased by 
means of light, as in Prof. Woad’s beautiful experiments 
on the fluorescence of sodium vapour, the coefficient of 
absorption of a system will depend upon the relations 
between the periods of that system and the period of the 
incident light vibrations; thus, as Prof. Wood found to be 
the case, the numerous lines in the spectrum given out by 
the vapour alter greatly in character and wave-length when 
the period of the incident light is changed. 

The same principles which explain the variation in the 
intensities of the spectra given out by two different systems 
in the same atom can be applied to explain the variations 
in the intensities of the spectra of two gases, A and 
B, when these are mixed together. We know that under 
some conditions the lines of only one constituent of the 
mixture appear, while under others we get the lines of 
both the gases. Let us suppose that the lines of \ appear 
with a lower rate of work of the electric forces than 
those of B, and that we send a constant current through 
the discharge tube, we can calculate what the electric force 
must be to produce from the molecules of A alone the 
number of ions required to carry this current; having 
founa the electric force on this supposition, we can, know- 
ing the current, find the rate at which the electric forces 
woula be doing work in the tube; if this rate of work 
is less than that required to make B luminous, the current 
will be carried by the ions of A alone, and the spectrum 
of B will not be developed; if the rate of work on this 
supposition is greater than that required to make B 
luminous, the spectrum of B will appear, and it must 
take a share in carrying the current. Let us suppose that 
we have so much of A present that the rate of work is 
not sufficient to develop the spectrum of B, and consider 
what will happen as the proportion of A is diminished. 
In order to supply the number of ions required to carry 
the given current from the smaller number of molecules 
of A, the electric force, and therefore the rate of work 
in the tube, must, on the supposition that the current 
is wholly carried by <A, increase, and if we con- 
tinually diminish the amount of A present the rate of 
work will at last reach a value sufficient to make B 
luminous with the given current. This stage will give 
the smallest quantity of A which can for the given current 
wholly swamp the spectrum of B. The rate of work done 
in the tube will depend on the current going through it 
and also on the pressure of the gases, so that both these 
quantities will influence the proportion of the gas B re- 
quired to make its spectrum visible. 


MICROSCOPIC AQUATIC PLANTS AND THEIR 
PLACE IN NATURE. 


VERY piece of water, besides containing large plants 

~ and animals which are readily visible to the naked 
eye, harbours a more or less considerable number of minute 
forms, which pervade all the layers of the water in vary- 
ing amount, and collectively constitute the plankton or 
pelagic life. The most important difference between the 
1 Abstract of a lecture on ‘‘ The Microscopic Plants of our Waters," 


delivered before the London Institution on February 1 by Dr. F. EB. 
Fritsch. 
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plankton and the remaining flora and fauna of our waters 
lies in the fact that all the organisms which compose 
it are free-floating during the greater part of their life. 
Practically all the pelagic plants belong to the group of the 
algz, and their minute size, of course, suits them well to 
a floating existence. A certain number of them are motile 
(e.g. Volvox, Gonium, Pandorina, &c.), and these are able 
actively to maintain themselves in their position in the 
water; but the large majority are non-motile, and all 
these forms are slightly heavier than water, and conse- 
quently tend to sink; they develop diverse mechanisms, by 
means of which their power of flotation is increased. The 
most important of these are :—assumption of a flat plate- 
like shape (Pediastrum, Merismopedia, many Desmids) ; 
development of numerous delicate processes from the body 
of the plant (Stephanodiscus, Richteriella); arrangement 
of the individuals of a colony in a more or less stellate 
manner (.\sterionella, some Tabellarias); assumption of a 
delicate acicular shape (Synedra); formation of fat in the 
cell (many Diatoms and Cyanophyceze), and so on. 

In spite of these adaptations, however, most of the non- 
motile organisms of the plankton sink to the bottom of 
the containing vessel in the space of a few minutes after 
they have been collected. How is it that this does not 
happen in nature? [t has been suggested that the con- 
tinuous currents in the water, due to the wind and other 
causes, help to buoy up the organisms of the plankton; 
but it is of course also possible that in collecting such 
delicate forms they are damaged in some way or other 
so as to deprive them of that power of floating which 
suits them so well to their natural habitat. An interest- 
ing point connected with the development of the diverse 
floating mechanisms is that in some plants they have been 
found to be far more strongly developed in the summer 
than in the winter forms; this is, undonbtedly, in some 
way connected with the lower specific gravity of the water 
in summer, although the exact relation is not yet quite 
evident. 

lf the plankton of any piece of water is examined from 
week to week or month to month, we find not only 
astonishing variations in the quantity of organisms pre- 
sent, but also very marked differences in the specific con- 
stitution of the pelagic life. The quantity of the plankton 
is generally very much less in the winter than in the 
summer months, and the organisms composing it are quite 
different in the two seasons. Thus in the Thames there 
are four well marked annual phases, each characterised 
by its own peculiar plankton. This periodicity exhibited 
by the pelagic life stands in close relation to the external 
seasonal changes; some of the forms prefer cold, others 
warm water, and consequently they flourish in those 
seasons which are most to their liking. Some plants are 
particularly sensitive, and consequently only put in an 
appearance for a very short space of time each year. 
During their period of absence from the plankton these 
organisms persist as resting spores in the mud at the 
bottom of the piece of water; when favourable conditions 
return the spores germinate, giving rise to a new gener- 
ation of pelagic organisms, which by their prolific division 
are able to dominate completely a piece of water in a few 
days’ time. 

The pelagic plants form the food of the animal plankton ; 
these, again, are devoured by their larger brethren, which 
are the main source of nutrition for the smaller fishes. 
The larger fish are mostly carnivorous, feeding on smaller 
individuals of their kind. The organic matter of the 
pelagic plants thus gradually travels from one organism to 
another until it comes to form part of the body of the 
large aquatic animals; it passes through a series of in- 
carnations before being returned to the water in the form 
of excrements or products of decay of dead animal and 
vegetable bodies. This organic matter is built up by the 
pelagic plants from simple inorganic salts and from carbon 
dioxide dissolved in the water, and these latter suhstances 
are thus changed into a form which makes them available 
to the aquatic fauna. All the organisms of the latter, as, 
indeed, all the animals of the world, are ultimately 
herbivorous. Withont some kind of plant growth a piece 
of water must remain a lifeless, dead mass, unpopulated, 
and a thing apart from the living world around it. The 
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presence of vegetation immediately transforms it into a 
throbbing universe, full of energetic life, exhibiting complex 
inter-relationships, and connects it with the remaining 
parts of our universe. The most important element of the © 
vegetation from this point of view, however, is the phyto- 
plankton, and a piece of water with plenty of pelagic 
plants is sure to form a good breeding-place for fish and 
other aquatic animals. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The report of the committee of the school of 
geography for 1905 shows that the school now holds a 
strong position in the University, and is doing valuable 
work in encouraging the study of geography and surveying, 
and in providing special courses of geographical lectures 
suited to the requirements of the different final honour 
schools. Both the lectures and practical instruction were 
well attended throughout the year, although there were only 
a few candidates for the diploma. ‘This year, in addition 
to the ordinary work during term, a special course lasting 
three weeks, specially suited to those who are engaged in 
teaching, is being arranged for August. The instruction 
will be both practical and theoretical, and there ought to 
be no lack of support for so useful an innovation. 


CaMBRIDGE.—The forestry committee having been com- 
missioned to submit a scheme of study and examination 
for the diploma in forestry, recommends that the Senate 
approve the following :—Candidates, before receiving the 
diploma in forestry, shall be required to produce evidence 
that they have (1) passed (or obtained exemption from) the 
Previous examination, together with the additional subjects; 
(2) satisfied the examiners in physics, chemistry, geology, 
and botany, either in part i. of the examination for the 
diploma in agriculture, or in that examination in combin- 
ation with the Natural Sciences Tripos, part i., or in some 
other examination or examinations approved by the com- 
mittee; (3) diligently attended courses of instruction in 
forest botany, in entomology, in forestry, in forest men- 
suration, surveying, and engineering, and such other courses 
in related subjects as may from time to time be approved 
by the committee; (4) attended for a time equivalent to 
One academical year courses of instruction in practical 
forestry approved by the committee; (5) obtained a certifi- 
cate of proficiency in practical forestry approved by the 


| committee; (6) passed the examination for the diploma; 


(7) been admitted to a degree in the University. 

The general board of studies has approved for the degree 
of Doctor in Science Mr. G. H. F. Nuttall, Christ’s 
College. 

The general board of studies also recommends that it 
be authorised to appoint, subject to confirmation by the 
special board for medicine, Mr. G. H. F. Nuttall to be 
reader in hygiene in connection with the special board for 
medicine; that the university lectureship in bacteriology 
and preventive medicine terminate on his appointment as 
reader; and that the readership terminate with the tenure 
of office of Mr. Nuttall. 


Dr. W. A. THornton has been appointed to the newly- 
created professorship of electrical engineering at Armstrong 
College, Newcastle. 


AccorpIxG to a message from Wolfville, Nova Scotia, 
Mr. Carnegie has promised to the Acadia University 6oool. 
for a new science building as soon as 20,0001. has been 
raised for a forward movement now in progress. Of this 
sum nearly half is already in hand, and the rest is de- 
finitely promised. 


THE council and principal of the Bedford College for 
Women will hold the usual reception at the college on 
Commemoration Day, May 9, after the presentations for 
degrees at the University of London. The Pfeiffer entrance 
scholarship in science, tenable for three years, and of the 
annual value of 48I., will be offered for competition in 
Juue next. 


At the annual dinner of the students of the Camborne 
Mining School, held in Camborne on March 10, the prin- 
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cipal, Mr. J. J. Beringer, in reviewing the growth of the 
school for the past ten years, made some remarks upon the 
recent report of the departmental committee on the Royal 
College of Science. He pointed out that while the fellows 
of the faculty of mining and metallurgy may be only 
capable of being produced and fully nourished to maturity 
in the new institution, yet the general practitioners would 
still find their way to Camborne for their training. The 
chairman of the school committee, Mr. C. V. Thomas, 
remarked that though encouragement was given by the 
Government and the County Council, suflicient material 
assistance had always been wanting, and plans for ex- 
tensions were crippled for want of funds. 


SOCIETIES AND ACADEMIES. 


LONDON. 
Royal Society, December 7, 1905.—‘‘ A Biometrical Study 
of Conjugation in Paramzcium.’’ By Dr. Raymond 
Pearl, Communicated by Prof. Karl Pearson, F.R.S. 


The purpose of this investigation was to determine 
whether any sensible differentiation exists between the 
conjugating and non-conjugating members of a population 
of the common ciliate infusorian Paramaecium caudatum, 
and to what degree structurally similar individuals tend 
to pair together in conjugation. The characters principally 
studied were length and greatest breadth of the body, and 
the shape of the organism as measured by the length- 
breadth index. The material used covered a considerable 
range of cultural conditions. It was found that there is a 
very considerable differentiation between conjugant and 
non-conjugant individuals. In respect to the absolute size 
characters (Jength and breadth of body), the differences 
between the means for the two groups of individuals 
amounted to from ro per cent. to 20 per cent. of the mean 
size of the larger (non-conjugant) individuals. Not only are 
conjugants absolutely smaller than non-conjugants, but 
they are also sensibly differentiated in shape. Further, 
they are much less variable, and less highly correlated. 
There is a strongly marked tendency for like to pair with 
like in the conjugation of Paramacium. The coefficients 
of correlation measuring homogamy in conjugation, are 
relatively very high, both for direct and cross assortative 
pairing, in all the characters examined. By an experimental 
study of random pairings it was shown that this homogamy 
in conjugation is due to a real assorting and pairing of 
like with like, and not a spurious effect of local differenti- 
ation in the culture. Further, by comparing records 
obtained from recently united pairs of conjugants with 
similar records from pairs about to separate, it was shown 
that the results cannot be due to any process of equalisa- 
tion in size during the process of conjugation itself. The 
probable manner in which the homogamic pairing is 
brought about is discussed, and it is shown that the results 
are easily explicable on the basis of known facts regarding 
the behaviour of the organism. It is pointed out that the 
demonstration of the existence of a relatively fixed ‘‘ con- 
jugant type’ has a direct bearing on current views as to 
the theoretical significance of protozoan methods of repro- 
duction. The importance of getting positive evidence that 
a sensible degree of homogamy actually exists among 
organisms living under natural conditions has been many 
times emphasised by writers on evolution. The present 
work brings forward such evidence for a single organism 
standing low in the scale of organisation. 


_danuary 18.—‘‘ A Case of Regeneration in Polychzte 
Worms.”’? By Arnold T. Watson. Communicated by 
Prof. C. S. Sherrington, F.R.S. 


January 25.—‘‘ On the Overstraining of Iron by Tension 
and Compression.”’ By Dr. James Muir. Communicated 
by ProtearsGray, ERS: 

The behaviour of mild steel under compression is investi- 
gated. Compression stress-strain curves are usually shown 
very much rounded at the yield-point. In this paper a 
specimen of steel is shown to have obeyed Hooke’s law 
until abrupt permanent shortening occurred at the stress 
of 213 tons per square inch. At this stress the reading on 
a Ewing ‘* compression extensometer ’’ altered from 241 to 
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2900 without increase of load. This permanent shortening 
at the compression yield-point was found to be practically 
equal to the extension at the tension yield-point of the same 
material. A second compression test made on the same 
specimen, after recovery from the compressional overstrain, 
showed that the compression yield-point had been raised by 
a step of 4 tons per square inch. This was approximately 
the step by which the tension yield-point of the material 
could be raised by tensile overstrain. 

Experiments were further made to investigate the be- 
haviour under compression of steel which had previously 
been subjected to tensile overstrain. The experiments seem 
to indicate that there are two distinct causes contributing 
to the phenomenon of hardening by tensile overstrain :— 
(1) the overstraining itself—the actual stretching of the 
material—seems to harden the materia! equally as regards 
both resistance to tension and to compression; while (2) 
the process of recovery from tensile overstrain, which seems 
to bring into existence an internal stress, raises the tension 
yield-point by a definite step above the overstraining stress, 
but seems to lower the compression yield-point by approxi- 
mately an equal amount below the overstraining stress. 
For example, a specimen subjected to a series of tension 
tests in which the loading is carried just beyond the yield- 
point (recovery from overstrain being effected between each 
test) might exhibit yield-points at 20, 25, 30, 35, and 4o 
tons per square inch. The corresponding compression yield- 
points should probably occur at about 20, 15, 20, 25, and 
30 tons per square inch. ‘his conjecture can scarcely be 
said to have been fully established, further research being 
necessary; but it is shown that steel may be hardened by 
tensile overstrain to resist higher stresses both in tension 
and in compression, although material so hardened always 
withstands a greater stress in tension than in compression. 


February 8.—‘‘ Polarisation in Secondary Rontgen Radi- 
ation.”” By Dr. C. G. Barkla. Communicated by Prof. 
J. J. Thomson, F.R.S. 

In a previous paper the author gave an account of ex- 
periments which demonstrated the partial polarisation of 
a beam of X-rays proceeding from the anti-kathode of an 
X-ray focus tube. The secondary radiation from sub- 
stances of low atomic weight placed in the primary beam, 
however, varied in intensity in the two principal directions 
by not more than about 20 per cent. 

The experiments described in this paper were made on 
the secondary radiation proceeding from a substance of low 
atomic: weight, for, according to the theory given, the 
radiation proceeding in a direction perpendicular to that of 
propagation of the primary should be almost completely 
polarised. 

The method was similar to that used in previous experi- 
ments, the intensity of tertiary radiation from a light sub- 
stance placed in the secondary beam being studied by means 
of electroscopes, shielded from the direct primary and 
secondary radiations. 

The principal experimental difficulties were due to the 
weakness of the tertiary beams. 

Carbon was chosen as the radiating substance because 
the energy of secondary radiation from substances of low 
atomic weight had been found to be proportional merely 
to the quantity of matter passed through by a primary of 
given intensity, and as absorption diminishes with the 
atomic weight, the lower the atomic weight the greater is 
the energy of secondary radiation proceeding from thick 
plates exposed to a given primary. 

<A large mass of carbon was placed in the primary beam, 
and the horizontal secondary beam proceeding from this in 
a direction perpendicular to that of propagation of the 
primary was studied. In it was placed a second mass of 
carbon, and two electroscopes were situated to receive 
tertiary rays proceeding in horizontal and vertical direc- 
tions. As the X-ray tube was turned round the axis of tbe 
secondary beam, the intensities of tertiary radiation in the 
two directions changed, one increasing to a maximum while 
the other decreased to a minimum. 

It was found that the horizontal tertiary reached a maxi- 
mum and the vertical a minimum when the primary beam 
was horizontal, and that the conditions were reversed when 
the primary was turned through a right-angle. 
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This result was anticipated by the theory previously 
given, and may be explained by considering the electrons 
in the radiating substance to be accelerated in the direction 
of electric displacement in the pulses passing over them. 

The intensities in the two principal directions were 
approximately in the ratio 3:1. Considering the obliquity 
of primary, secondary, and tertiary rays in the beams ex- 
perimented upon, this result indicates fairly complete 
polarisation in a narrow pencil of secondary radiation pro- 
ceeding from the substance in a direction perpendicular to 
that of propagation of the primury. 

When iron was used as the radiator in the secondary 
beam, though the rates of deflection of the electroscopes 
were of the same order of magnitude as before, there was 
no appreciable variation as the direction of the primary 
beam was changed. 

This result was what previous experiments on iron led 
one to expect, and was the most conclusive proof of the 
interpretation of the results obtained with carbon. The 
independence of motion of the electrons disappears in the 
heavier atoms, and each is subject to considerable forces 
not directly due to the primary pulse (in this case the 
secondary pulse) and not in the direction of electric dis- 
placement in this pulse. Elence the variation in intensity 
of the tertiary in different directions becomes inappreciable, 
while the pulse thickness in the tertiary beam hecomes 
greater than in the secondary, and is consequently more 
readily absorbed. 


Geological Society, February 16.—Annual General 
meeting. Dr. J. E. Marr, F.R.S., president, in the 


chair.—Influence of the geological structure of English 
Lakeland upon its present features. Anniversary 
address: President. After an account of the light thrown 
upon the structure of Lakeland by the writings of other 
geologists, the president considered his subject under the 
following heads :--Events prior to the uplift which pro- 
duced the dome; production of the dome; initiation of the 
drainage-lines; effects of the three types of rocks upon 
the scenery; modification of old drainage-lines; depression 
of the outskirts; effects of meteorological conditions, 
(1) general, (2) the Glacial period. Of the events prior to 
the dome-shaped uplift, he laid greatest stress upon the 
movements of Devonian times, which had caused the 
Lower Palzozoic rocks to be affected by fractures forming 
a roughly rhomboidal network, the fissures being marked 
by belts of broken rock along their courses. He accepted 
llopkins’s view of the formation of a dome comparable in 
shape to a ‘‘ caddy-spoon’’ with the short handle to the 
east. He gave further reasons in support of the view that 
the uplift of the dome and the final movements of the 
Pennine Chain were of Tertiary date. After commenting 
on the theory that rocks of New Red Sandstone age ex- 
tended over the district, he discussed the nature of the 
radial drainage impressed upon these newer rocks during 
the uplift of the dome, and the removal of these rocks in 
the district itself by denudation, producing a superimposed 
drainage on the Lower Palaozoic rocks. The changes 
which tock place in the valleys as the result of the imposi- 
tion of the rivers upon the ancient rocks were then dis- 
cussed, and it was maintained that diversion of the river- 
courses had largely taken place owing to the easier erosion 
along the shatter-belts. When discussing the effects of 
meteorological conditions he commented on hill-outlines, 
where the upper parts of hill-slopes presented a convex out- 
line towards west and south, and a concave curve towards 
east and north. This he attempted te explain as due to the 
more profuse growth of vegetation on the slopes facing 
west and south. 

February 21.—Sir Archibald Geikie, Sec.R.S., president, 
in the chair.—The constitution of the interior of the earth, 
as revealed by earthquakes: R. D. Otdham. This paper 
sets forth the information to be obtained from the records 
of distant earthquakes. The record of a great earthquake 
exhibits three phases, of which the third represents wave- 
motion travelling along the surface of the earth, and can 
give no information regarding the interior. The other two 
phases ferm the preliminary tremors, and represent the 
emergence of two forms of wave-motion propagated through 
the earth. Up to a distance of 120° of are from the origin, 
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these waves are propagated at a rate which increases with 
the depth of the wave-puth, and reaches an average of more 
than 10 km. sec. for the first-phase, and more than 
The increase may 
be attributed to the effect of increased pressure and 
temperature. Beyond this limit the first-phase waves show 
a reduction in the mean rate of transmission, while the 
second-phase waves are found, not where they would be 
expected, but at about 11‘ later. Two interpretations are 
given. Either alternative leads to the conclusion that, after 
the outermost crust of the earth is passed, there is no 
indication of any rapid change of physical and chemical 
properties until a depth of about six-tenths of the radius 
is reached.—The Tarannon series of Tarannon: Dr. Ethel 
M. R. Weed. The Tarannon strata are well developed in 
the Llanbrynmair-Tarannon district, and the present paper 
gives the results of a detailed survey of the entire Tarannon 
series as there exhibited. Lists of the contained graptolites 
are given, and the species are paralleled with those from 
the corresponding beds of the south of Scotland, the Lake 
District, North Wales, central Wales, and Sweden, 
demonstrating the similarity of the graptolitic succession in 
all these districts. The Yarannon series in this district 
has a maximum thickness of 3500 feet, but thins somewhat 
as it is traced north-westward. It rests conformably on 
Llandovery rocks below, and passes up without a break 
into Wenlock beds above. This rock-series is  strati- 
graphically continuous from base to summit. The strata 
of the overlying Wenlock series present all the characters 
of the Denbigh Grits and Flags of North Wales. The 
Llandovery series, which underlies the Tarannon series, 
has, at present, been recognised only in the western part 
of the district, namely, in the valley of the Twymyn, and 
its rocks are brought to the surface by an anticlinal fold. 
A comparison of the graptolitic lists shows that the 
Tarannon series, as here defined, corresponds almost exactly 
with the Gala or Queensberry group of the south of Scot- 
land, includes all the palzontological zones hitherto 
assigned to the Tarannon, and fills up the whole period 
intervening between the Llandovery below and the Wenlock 
above. 


Physical Society, February 23.—Pro% J. Peiry, F.R.S., 
president, in the chair. note on Talbot’s lines: J. 
Walker. The ditfraction-pattern of a line of mono- 
chromatic light seen in focus, due to a rectangular aperture 
with its sides parallel to the line, is characterised by dark 
bands arranged at equal intervals on either side of the geo- 
metrical image of the line. The effect of covering half 
the aperture with a retarding plate is to displace the bands 
of an odd order towards the covered side by an amount 
proportional to the retardation introduced, those of an 
even order remaining fixed. Suppose that the light is 
white and that its monochromatic constituents have been 
made by spectral analysis to occupy different angular posi- 
tions in tne field. Owing to the dispersion, the bands of 
an even order are obliterated; but in the case of those of 
an odd order the dispersing power of the plate itself pro- 
duces a dispersion of the bands, and consequently these 
bands will be seen, provided the plate have a suitable thick- 
ness and be so placed that the dispersion of the bands 
produced by it acts in opposition to the primitive dispersion 
of the light.—Secondary Ré6ntgen radiation: Dr. C. G. 
Barkla. In previous papers the author has shown that 
the secondary X-rays from certain gases and light solids 
subject to Réntgen radiation may be fully explained by 
considering the corpuscles or electrons constituting the 
atoms to be accelerated in the direction of electric dis- 
placement in each primary Rontgen pulse as it passes 
through such substances, and that the interaction between 
the electrons affects only to a slight extent the character 
of the secondary radiation. Experiments on the absorption 
of rays proceeding from thick plates of a large number of 
elements showed that beyond the region of atomic weights 
in which the character of the secondary radiation is almost 
independent of the nature of the radiation, the absorb- 
ability is a periodic function of the atomic weight of the 
radiator, and that, so far as these experiments have gone, 
different periods are represented by curves of similar form. 
The theory which has been found to explain all the pheno- 
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mena of secondary radiation from light atoms may be ex- 
tended to explain these results, if the independence of 
motion of the electrons is conceived to disappear with an 
increase in the number of electrons in the atom.—Records 
of the difference of potential between railway lines when a 
train passes and at other times, and a suggested method 
for the observation of earth currents and magnetic vari- 
ations: C. W. S. Crawley and F. B. O. Hawes. The 
experiments described in the paper were made on the 
London and South-Western main line, between Walton 
and Weybridge stations. To each rail of the up line a wire 
was permanently attached, and the other ends of the wires 
were connected to the terminals of a reflecting galvano- 
meter. The deflections of the galvanometer were recorded 
on a moving sheet of paper, and curves obtained showing 
the variation in the current through the galvanometer. 
The curves showed a concordance in the results from 
successive trains. The normal current through the galvano- 
meter began to be disturbed about one minute before the 
passage of a train, and the disturbance lasted about two 
minutes. 


Royal Microscopical Society, February 21.—Dr. Dukin- 
field H. Scott, F.R.S., president, in the chair.—A method of 
producing stereo-photomicrographs: W. P. Doliman. A 
number of good stereoscopic prints were exhibited in the 
room in illustration of the paper.—A simple method of 
taking stereo-photomicrographs and of mounting the prints 
without cutting: Mr. Taverner. Though this paper was 
upon the same subject as the previous one, the methods of 
the anthors were different, and Mr. Dollman limits his 
operations to very low powers, giving amplifications of 9 
to 20 diameters only. He uses a stop in front of the 
objective, and exposes first one side of the lens and then 
the other as he takes his two stereoscopic pictures. Mr. 
Taverner uses higher powers, and a peculiar stop at the 
hack of the objective. The authors adopt a similar arrange- 
ment for obviating the necessity of cutting the prints.—A 


second list of rotifers of Natal: Hon. T. Kirkman. The 
author described a remarkable new species, Copeus 
triangulatus. 

Anthropological Institute, February 27.—Prof W. 


Gowland, president, in the chair.—Ancestor worship in 
Japan: W. G. Aston. It was shown that the so-called 
ancestor worship of the Japanese is in reality a cult of the 
sun and other nature deities, but as the sun or sun-goddess, 
by a genealogy which covers a period of about 2,000,000 
years and contains many miraculous incidents, is feigned 
to be the ancestor of the Mikados, the Japanese naturally 
speak of this cult as ancestor worship. We should not 
follow their example. The descent of the Japanese nobility 
from the sun-goddess and other deities of the old Pantheon 
is to be regarded in the same light. There is a worship 
of true ancestors in Japan, but it is due to Chinese in- 
fluence, and is of later origin.—Anthropological notes 
from Lake Tanganyika: W. A. Cunnington. The author 
dealt with the manners, customs, and arts, &c., of the 
natives living by the lake. Among the slides exhibited was 
a series showing the different stages of the manufacture of 
a pot, the peculiar point being that the bottom of the pot 
is put in last. Other slides showed examples of weapons, 
dress, houses, and costumes of the natives. 

March 13.—Prof. W. Gowland in the chair.—A collec- 
tion of Palzolithic implements from the neighbourhood of 
Southampton: W. Dale. The author divided the imple- 


ments into the following groups:—flakes, plain and 
trimmed; implements with the butt end purposely left 
smooth, used for chopping; oval- and almond-shaped 


implements with a cutting edge all round; pointed imple- 
ments with both edges equal, and tapering gradually; 
pointed implements with one curved and one straight edge, 
adapted for making long cutting strokes; pointed imple- 
ments in which one side has been left as flat as possible— 
these occur very sparingly in the Hants gravels.— 
Materials for a study of tatu in Borneo: R. Shelford and 
Dr. C. Hose. The paper contained the observations made 
by the writers amongst the Kayans, Kenyahs, Bakatans, 
Kalabits, and Sea-Dayaks of Sarawak. All the inform- 
ation on the subject by previous writers had been analysed 
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and compared, special use being made of Dr. A. 
Nieuwenhuis’s books on Borneo. Kayan tatu, which is 
still a flourishing art, was described in considerable detail, 
not only with reference to the tatu designs employed, but 
also to the elaborate ceremonial accompanying the practice. 
The ikenyahs and Sea-Dayaks also appear to have 
borrowed the practice of tatu very largely from the 
fKayans; but most of the Indonesian tribes have all had 
at one time or another a distinctive tatu. It is most un- 
fortunate that the practice is rapidly dying out amongst 
these people. It was not found possible to classify the 
tatued peoples of Borneo in three main divisions as had 
been done by Dr. Nieuwenhuis for those of a less extended 
area. 


Linnean Society, March 1.—Prof. W. A. Herduan, F R.S., 
president, in the chair.—A new type of stem from the Coal- 
measures: Dr. D. H. Scott. The stem is one of the many 
interesting fossils obtained from the pit at Shore-Little- 
borough, in Lancashire, opened up for scientific purposes 
by the generosity of the owner, Mr. W. H. Sutcliffe. The 
sections were cut by Mr. J. Lomax. The specimen was 
derived from one of the roof-nodules, which generally re- 
present a peculiar flora, distinct from that of the seam- 
nodules immediately below. Specimens of the great 
petioles of the same plant had been discovered a year or 
two before the stem itself came to light. The fragment 
was about 15 cm. long, and belonged to a stem of con- 
siderable size, the diameter being about 12x6.5 cm. The 
new stem is referred to the family Medullosew, of which it 
constitutes a unique type. It is placed in a new genus, 
named Sutclifha, in honour of Mr. Sutcliffe, of Shore- 
Littleborough, and the specific name S. insignis is proposed 
for it.—Notes on some species of Nereis in the district of 
the Thames estuary: Dr. H. C. Sorby. In the course of 
yachting expeditions during successive summers for more 
than twenty years, Dr. Sorby has observed some remark- 
able facts connected with the Heteronereis form in two 
species of Nereis. The rarity of the occurrences should 
make the record of them acceptable. Notes are given in 
the paper on five species of Nereis found in the Thames 
district. 


Sociological Society, March 14.—Prof. E. Ray Lankester, 
F.R.S., in the chair.—Notes on the sociological appeal to 
biology for suggestion: Prof. J. A. Thomson. The 
sociologist is beginning to recognise the usefulness of 
analysing out the organic processes which contribute to 
the result which we call social activity. The same is true 
of the sociologist’s appeal to biology. If the recognition 
of biological factors operative in social activity is very 
partial the result is sure to be fallacious. By recognising 
the operation of biological factors in the life of a societary 
group the sociologist brings what is distinctively social 
into greater prominence. There is some danger of an 
inaccurate “‘ materialism ”’ if we pretend that sociology is 
merely a higher department of biology. The chief value 
of the appeal to biology by sociological students is three- 
fold :—(a) aiding in analysis; (6) showing that various 
modes of social activity have a biological aspect; (c) sug- 
gesting from biological experience the discovery of socio- 
logical laws. 

Paris. 

Academy of Sciences, March 12.—M. H. Poincaré in the 
chair.—The propagation of a movement round a centre in 
an elastic, homogeneous, and isotropic medium: J. 
Boussinesq.—The effects of the absorption of tuberculin 
by the digestive tube in healthy and tuberculous animals: 
A. Calmette and M. Breton. The experiments described 
show that tuberculin, when absorbed by the alimentary 
canal, is toxic for non-tuberculous animals, the effect being 
especially marked for young animals. The tuberculin is 
no better tolerated when the dosage starts from a minimum 
and is progressively increased. or tuberculous animals a 
very much smaller dose of tuberculin is poisonous.—The 
evolution of the Tertiary mammals: the importance of 
migrations: Charles Depéret.—The seventh _ scientific 
voyage of the Princess Alice: Prince Albert of Monaco. 
General description of the work done in oceanography, 
zoology, microbiology, and meteorology of the Sargasso 
Sea, in mid-Atlantic.—Observations of the comet 1906b 
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made with the large equatorial of the Observatory of 


Bordeaux: E. Eselangon. The observations were made 
on March 6 and 7. The comet had the appearance of a 
star of 10-5 magnitude, surrounded by a very feeble 


luminosity.—The electromotive forces of contact between 
metals and liquids, and an improvement in the iono- 
graph: Charles Nordmann, Diagrams are given of the 
apparatus and of a record of the recording instrument for 
a period of twelve hours.-The sympathetic vibration of a 
string giving a low note under the influence of one giving 
a higher note, and the possible consequences arising 
from “ais © meron Bailly. lt has been held up to now 
that a note cannot produce a sympathetic vibration in a 
string of lower pitch than itself. The author describes 
an experiment leading to a contrary conclusion.—The 
action of hot sulphuric acid on salts of platinum and 


iridium in the presence of sulphate of ammonium: Marcel 
Deiépine. Both these metals are dissolved by boiling 
sulphuric acid in very appreciable quantities. Complex 


acids appear to be formed in which the sulphuric acid is 
not precipitable hy barium chloride.—The action of peroxide 
of nitrogen on ammonia and some ammoniacal salts: MM. 
Besson and Rosset. When liquid ammonia at —qo? C, 
is added to solid nitrogen peroxide at the same tempera- 
ture there is a violent explosion. The reaction can be 
moderated by working with ammonia gas af —20° C.; the 
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Construction and Use of Oscillation Valves for Rectifying High Fre- 
quency Electric Currents: Prof. J. A. Fleming, F.R.S.—(in_ the Use of 
the Cymometer for the Determination of Resonance Curves: G. E. Dyke. 

INSTITUTION oF CiviL ENGINEERS, at 8.—Waves: F. K. Stevens. 

SATURDAY, Marcu 24. 

Rovat InstTiTuTION, at 3.—The Corpuscular Theory of Matter: 

J. J. Thomson, F.R.S. 
MONDAY, Marcu 26. 

Societv oF ARTS, at 8.—Fire, Fire Risks, and Fire Extinction: Prof. 
Vivian B. Lewes, 

INSTITUTE OF ACTUARIES, at 5. 
to Land: J. R. Hart. 


Prof. 


~—Some Aspects of Registration of Title 


TUESDAY. Marcu 27. 

Roya InstTITuTION, at 5.—Tbe Influence of Geology on Scenery: Dr. 
J. E. Marr, FIRS: 
INSTITUTION OF CIVII. 
Outer Barrier, Hodbarraw Iron Mines: 

bours of South Africa: C. W. Methven. 
WEDNESDAY, March 28. 
Society oF ARTS, at 8.—Coal Conservation, Power Transmission and 
Smoke Prevention: A. J Martin. 
THURSDAY, Marcu 29. 
RovAL Society, at 4.30.—/'rohcble Papers : On the Dilatational Stability 
P.R.S. On the Observations of 


ENGINEERS, at 8.—Continued Discussion: The 
H. Shelford Bidwell._—The Har- 


of the Earth: Lord Rayleigh, ©.M., 
Stars made in some British Stone Circles. Second Note: Sir J. 
Norman Lockyer, K.C.B., F.R.S. 

Rovat ([NsTITUTION, at 5.—Internal Combustion Engines: Prof. B. 


Hopkinson. 

InstTiTUTION oF ELEcTRICAL ENGINEERS, at 8.—Adjourned Discussion: 
Electrica] Equipment of the Aberdare Collieries of the Powell Dufiryn 
Company: °C. P. Sparks.—Electric Winding, considered Practically 
and Commercially ; W. C. Mountain. 

FRIDAY, Marcu 30. 


Rova. InsTITUTION, at 9,—Recent Progress in Magneto-optics: Prof. P. 


products are nitrogen, nitric oxide, and ammonium nitrate. Zeeman. 
—The action of silicon chloride upon cobalt: Em. SATURDAY, Marcu 31. 
Vigouroux. At a high temperature silicon chloride is re- Roven TNs & 3-—The Corpuscular Theory of Matter: Prof. 
duced by cobalt, a volatile metallic chloride being formed J.J. Thon 
and « cobaltosilicon remaining behind. The amount of ——— = 
silicon in this latter compound tends to the silicide Co,5i CONTENTS PACE 
as a limit.—The dilactide of lavorotatory lactic acid: E. | suis Seen Smash ele Souther ING iB 
Jungfieisch and M. Godchot.—A method of determin- | Sip 1B (BL Johnston, K.C.M.G. a s 
ation of the foreign materials contained in cocoa and Mining Law. oan 2 Bion h Su sos i 
chocolate: F. Bordas and M. Toupiain. The substance | Organic Chee applied to veh siolog} Ee 4 
is treated with carbon tetrachloride mixed with varying Prof Benjani ce y as M § 
proportions of benzene, so as to get a range of density GuoeBoot Shelf : ate te Seas ‘ se GOR 
between 1-6 and 1-346. A separation of the materials of Pierpont : ‘ Lectures on the Theory of Functions of 
different densities is readily effected.—Polyvalent anti- eal Variables” vol, 8 
oxydase serum: C. Gessar.—Contribution fo the systematic ed andes Send Ba ’Rhyt the Neel ‘John ‘G. 493 
anatomy of some kinds of ferns: lerdinand Peiourde.— McKendrick, F.R.S. ‘ as 
Nuclear fertilisation in the Mucorinee: M. Dangeard.— Robertson! MandlsBartholomew mmleinc or calmer — 
Hylochoerus Mcinertshageni: Maurice de Rothsehild and Netkun Aube ch Green Ene speciale 
Henri Neuville.—The structure of the caecum or filiform pared for Students”; ‘ Philips’ yee oe 8 
appendices of the middle intestine of Phyllium crurifolium : Wiateoni me oNoteral Soience in Hygiene, or the Life- Bae? 
L. Bordas.—The comparative anatomy of the Sipuncu- History of the Non-Bacterial Parasites affecting 
lide : Marcel A. Hérubei.—The evolution of the supposed Man.’—Prof, R. T. Hewlett 48 
coccidia of cephalopods: Th. Moroff.—A new disease of Letters to the Editor:— : " 
the trout: L. Léger.—The analysis of tubercle bacilli: | Wit ler Abedhte NGtin—Nesan © 
G. Baudran. Separate analyses were made of dead and Campbell . : ‘ 48 
living bacilli. The former gave lecithin, cholesterin, and — Interpretation of Meteorological Recordes 0K, John 
fat, cellulose, nuclein, and albumenoid materials. The Aitken, F.R.S.. , 485 
living bacilli gave, in addition, an anaéroxydase and an Agricultural uteation and Golenal Development. — 
alkaloid.—The reaction of the blood a function of nutri- Dr, J. Walter Leather . 485 
tion: Jean Gautrelet. There is an absolute parallelism EEWS Sigs Dennett ow, A. ‘Irving; WwW. 
between the apparent alkalinity of the blood and the activity eee : ; i 485 
of the organic exchanges as measured by the amount of | American GSE Ons. Shthelors olen Eclipses 
hamoglobin.—The Pleistocene glaciers in the valleys of of 1900 and 1901. (i/ustrated.) By Dr, William 
Aeadloras ¢ Marcel Ghevatier.—The volcanoes of the J. S. Lockyer. P 486 
Livradois and Comté, Puy-de-Dime: Ph. Glangeaud.— Agriculture and the Empire. --By Sir Ww. cn Thisel- 
The tectonic of the Ivrée and Strona zones: Emile ton-Dyer, K.C.M.G.,F.R.S. ....... Se: 
Argand.—The diatom-bearing sediments of the region of | Notes , . . . ae Peels 490 
Lake Tchad: Paul Petit and H. Gourtet. Our Neth onO mca Golamne 
-~ Discovery of a New Comet Oe ong 494 
DIARY OF SOCIETIES. ’ Comet loco7iarars «eee 494 
SI DEAGUALSI, Nusaeen ees Comet 19062 (Brooks) . Bet? @ O° 1G 494 
RovaL Society, at 4.30.~Bakerian Lecture: Recent Advances in A Programme of Solar Research. "es SS emamatag 494 
Seismology; Prof. J. Milne, F.R.5.—On Methods whereby the Radiation Harvard College Observatory. . ....... 494 
i romana yi) may be marnly poobned Gee ee Dees and Catalogue of 3799 Bright Stars . © 2 2.0. > 3) eas 
: a ; 
Waves Senanetne a Gann Dieenones Chevalics Go Macca Eclipse Observations at Catania. . . Dee > CSE 
Note on the Theory of Directive Antenna or Unsymmetrical Hertzian Micrometer Measures of Struve Double Stars : 495 
eee EME eee eee at 8.—Electrical Equi tof mance ns 1" eames ts 8 20S Dis. 
s ON O : .—Electrical 
the Aberdare Collieries of the Powell Duffryn Co. : C. P. Seer lee i oandd three lee Thee (ia 
tric Winding considered Practically and Commercially : W. C. Mountain. tasrams.) Y teu J. J. eNEREO1D pe 
RovaL Instrrution, at 5.—Internal Combustion Engines: Prof, B. Microscopic Aquatic Plants and their Place in 
Hopkinson. Pe Nature, By Dr. F, E. Fritsch . . Sos 499 
Rovat InsTiTurion, at 9.— Imperial Dots: tera Roberts. riivetetey sae ae onal Intelligence sola pce 
PuHysicaL Society (University College), at 5.—On Unilateral Electric Societies and Academies ............. 50% 
Conductivity over Damp Surfaces: Prof. F.T. Trouton, F.R.S.—The | Diary of Societies .........2.4.....~. S04 
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THURSDAY, MARCH 29, 1906. 


SUARUES AIO) a 18 Jes ere Be 
The System of the Stars. By Agnes M. Clerke. 
Second edition. Pp. xvit+4o3. (London: A. and 

C. Black, 1905.) Price 20s. net. 

HERE is much excellent sense in the French 
proverb, ‘‘ Prends le premier conseil d’une 
femme, et non le second,’ which expresses the view 
that the intuitive instinct of a woman is a safer 
guide to follow than her reasoning faculties; and 
although in these days it is considered ungracious to 
make this suggestion, evidence of its truth is not 
difficult to discover in most literary products of the 
feminine mind. It is no disparagement to Miss 
Clerke to say that even she shares this characteristic 
of her sex, so that sometimes she lets her sympathies 
limit her range of vision in the field of stellar re- 
search. No doubt this disposition is exercised un- 
consciously, but what is an attractive instinct when 
applied to ordinary affairs of life is derogatory when 
it influences the historiographic consideration of con- 
tributions to natural knowledge. 

There are many students of science who follow the 
trend of a writer like Miss Clerke with lamb-like 
sequacity, and consider it almost a presumption to 
express any dissatisfaction with her presentment or 
interpretation of scientific fact. It is a sign of weak- 
ness to occupy a position of this kind; and particu. 
larly so when the author whose views are accepted 
is not actively engaged in the investigation of the 
field surveyed. Science is not a persuasion in which 
personal opinion has to be respected whatever the 
value of the material evidence in its support. We 
may admire Miss Cterlse’s literary skill and be im- 
pressed by the brilliant periods in which she frequently 
encloses simple matters of fact, but, at the same 
time, we may be permitted to recollect that she is a 
bibliographer rather than an observer, and therefore 
her works, he they never so distinguished as litera- 
ture, need only be regarded as narratives by a spec- 
tator, when the weights of the results and conclusions 
recorded in them are being decided. There is, as 
Irancis Bacon knew, a vast difference between 
opinions based upon the study of books and papers 
and those derived from individual observation and 
experience. ‘‘ Studies themselves doe give forth 
Directions too much at Large, except they be bounded 
in by experience. Crafty Men Contemme Studies; 
Simple Men admire them; And Wise Men Use them. 
For they teach not their own Use; But that is a 
Wisdome without them and above them, won by 
Observation.”’ 

This statement of Miss Clerke’s position is neces- 
sary by way of excuse for the temerity of a reviewer 
who ventures to criticise some points in a work of 
such a substantial character as the present one. The 
book has been revised so completely that scarcely a 
page of it remains the same as in the original edition 
published fifteen years ago. In this period much new 
work has been accomplished, and from it Miss Clerke 
has selected what she considers to essential 
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steps in the progress of sidereal science, to incorporate 
with the results previously described. The task of 
sidereal astronomy was formerly stated to be the in- 
vestigation of ‘* the nature, origin and relationships of 
sixty million stars and upwards of eight thousand 
nebulz,’’ but the numbers are now *‘ 30,000,000 stars 
and 120,000 nebulw.’? The discovery of terrestrial 
helium has led to the recognition of a new stellar 
type having helium rays prominent in their spectra, 
while oxygen, silicon, and titanium are among other 
substances the ravs of which have been identified in 
celestial bodies in recent years. Numerous stars have 
been proved by the spectroscope to be close couples; 
and ** Prof. Campbell showed in 1go2 that, among the 
entire multitude of stars, one in six or seven is so 
constituted.’? From spectroscopic observations, it has 
also heen possible to determine that the solar system is 
moving toward an apex in right ascension Seo! 


277 30 
and declination +20° at the rate of 123 


miles a second, 
the probable error of the result being less than one 
mile a second. The demonstration of the motion of 
nebulze in the line of sight has shown that there is 
no difference in this respect between nebulz and stars, 
and has thus removed a difficulty formerly offered to 
the view that arise from a condensation of 
nebulous matter. Finally, the large number of vari- 
able stars found in certain globular clusters, the 
phenomena presented by such temporary stars as Nova 
Aurigze and Nova Persei, and the structure and dis- 
tribution of nebulze in relation to the Milky Way, can 
only be simply and sufficiently explained by the exist- 
ence in space of clouds of obscure particles alone or 
associated with luminous matter. The most note- 
worthy discoveries of astronomical science in recent 
years are, indeed, those which demonstrate or suggest 
that space may include as much dark material as 
bright. 

Until a few years ago it was believed that nebule 
are masses of glowing gas at a high temperature; 
but Miss Clerke is now able to write, ‘t experience 
is wholly contradictory of the notion that nebule are 
excessively hot bodies.’’ It is scarcely too much to 
say that the evidence brought forward by Sir Norman 
Lockyer in connection with his meteoritic hypothesis 
of celestial evolution is chiefly responsible for the- 
change of view that has taken place. An astronomer 
unfamiliar with the literature of astrophysics would 
not, however, derive this impression from the study 
of any parts of this book in which nebulz are dealt 
with. Again, it is stated that a consensus of opinion 
regards gaseous nebulz as being ‘‘ luminous through 
electrical excitement ’’; but though this is frequently 
mentioned, there is no record of the suggestion made- 
in 1888, as the result of spectroscopic examinations 
of meteorites, that in the Orion nebula ‘‘ the hydrogen 
is electrically excited ’’; yet this observation was re- 
corded in the original edition of Miss Clerke’s book. 

The low temperature of nebula, electrical excitation 
as a cause of luminosity, and the suggestion that the- 
apparently continuous spectrum of white nebula, like 
the nebula of Andromeda, would prove to be an inter-- 
rupted band of colour, are all functions of the- 
meteoritic hypothesis. These three points have been, 
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specifically and repeatedly mentioned in connection 
with the hypothesis, as, for instance, in the remark 
that the general absence of bright lines of metallic 
vapours, and of the bright lines of hydrogen in white 
nebulee ‘* evidently justifies the conclusion that we are 
here in presence of those bodies in celestial space, the 
temperature and the electrical excitation of which are 
at a minimum, and as the continuous part of the-spec- 
trum is brought under examination further stages will 
be recognised. ... There can be little doubt that when 
our instrumental appliances and observing conditions 
become more perfect, it will be found that the so-called 
continuous spectra will be a perfect mine of new 
knowledge regarding the true nature of the changes 
which occur as condensation increases ’’ (‘* Meteoritic 
Hypothesis,’’ pp. 323, 324). 

This was written sixteen years ago; and the work 
that has sinee been done enables Miss Clerke to arrive 
at the same conclusions, though she has forgotten the 
observations which have changed the position formerly 
occupied. She can now write :— 

“Gaseous nebulz are, in fact, reasonably believed 
to be at a temperature not much above absolute zero. 
They are not, then, incandescent, but rather ‘lumin- 
escent *; their light is independent of thermal con- 
ditions."’ 

Also we find in several places the view accepted that 
even the spectra of white nebulae are not truly con- 
tinuous, but show 
“slight inequalitics in the flow of light, indicating 
effects of absorption, of emission, or of both com- 
bined.” 

In the present state of knowledge of nebular spectro- 
scopy, no opinion of substantial value can be ex- 
pressed as to the relationship existing between nebulze 
exhibiting the charaeteristie line at A 5007 alone or 
with other lines, and nebule with apparently con- 
tinuous spectra, but the view that the difference is due 
to different degrees of condensation of congeries of 
meteoritic matter—cosmic dust—the Andromeda type 

_of nebula being in a more condensed condition than 

an irregular nebula like that of Orion, is at least as 
reasonable as any other. Even if this suggestion is 
considered to be of negligible value, there remains the 
fact that the present tendency is to regard the spectra 
of all nebulze as being really discontinuous, as was 
anticipated in the meteoritic hypothesis. Moreover, 
Miss Clerke admits that, apart from the question of 
the apparent differences between the two spectroscopic 
types of nebulz, 
‘‘ relationship between the various orders of nebulz 
is manifest. The tendency of all to assume spiral 
forms demonstrates, in itself, their close affinity; 
so that to admit some to membership of the 
sidereal system while excluding others would be a 
palpable absurdity. And since those of a gaseous 
constitution must be so admitted, the rest follow in- 
evitably.”” 

It is not clear from this, or from other remarks 
in the book, how we are to regard the white 
nebulz, if only as a working hypothesis. Most 
spiral. nebulee do not give the characteristic spectrum 
of hydrogen and helium, yet it is agreed that all 
spiral forms are closely related. If it is assumed that 
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the spiral nebulz: with bright line spectra are entirely 
gaseous in constitution, it is difficult to explain the 
existence of apparent ‘‘ stars,’’ presumably at a higher 
temperature than that of the general mass of gas, 
threaded upon the spirals. If, however, the view 
is accepted that the luminons radiations of so-called 
“* gaseous *’ nebulae are really only the visible mani- 
festations of electric or dynamic disturbances of a 
mass of cosmic dust—and few would now deny the 
existence of darls matter in nebula—the explanation 
of spiral nebule is easy, and the difficulty as to the 
relationship between these nebula and others dis- 
appears. The existence of streams, sheets, and shells 
of palpable matter intersecting at various points is 
sufficient to account for the bright portions of spiral 
nebule with the apparent stars arranged along the 
spirals; if nebulae have this meteoritic constitution 
spiral forms ought to predominate, as they actually 
do. Spiral nebula like those of Andromeda and 
Canes Venatici are certainly not purely gaseous in 
constitution, though a few years ago it was more 
necessary to insist upon their non-gaseous nature than 
it is now; but while we await crucial observations to 
decide how nebulae of different spectroscopic types are 
related, Miss Clerke might have shown that an ex- 
planation has been given, though she may disapprove 
of it. 

\ knowledge of the constitution of nebule is of 
fundamental importance, for upon it must be based 
any satisfactory scheme of evolution of celestial 
species. All astronomers accept the idea of evolution 
from nebula, but as to the order of development, and 
the means by which it is brought about, no hypo- 
thesis has met with general adoption, even as a worls- 
ing principle. A common ground of agreement, how- 
ever, is that nebulz showing the characteristic trio 
of lines—AdA 4860, 4950, and s5007—in their spectra 
are at a relatively low temperature. Given the 
cosmical ameceba in the form of a nebula, what will 
become of it? The question cannot be answered 
directly, because sidereal ontogeny transcends human 
experience; but though the development of the in- 
dividual nebula cannot be followed, a sidereal phylo- 
geny can be based upon the spectroscopic characters 
of celestial species. Miss Clerke does not deal with 
nebular and stellar spectra from the point of view of 
development; for she takes Secchi’s four types of 
spectra as her groups for discussion, and only makes 
incidental reference to the stages occupied by par- 
ticular stars in an evolutionary scheme. The helium- 
stars, typified by certain stars in the constellation 
Orion, are regarded as the first results of condensation 
from nebulze; Sirian stars represent the next stage, 
and then the solar condition is reached. 


“Tn a general sense it may indeed be said that the 
spectra of the sun and of solar stars imply a state of 
things in their reversing layers analogous to that 
prevailing in the arc-light, while in helium and Sirian 
stars the conditions of the spark are more nearly 
reproduced.” 


From stars of the solar type, Miss Clerke suggests 
that the development is toward the condition of Betel- 
geux, which exhibits the Fraunhofer spectrum in 
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association with titanium flutings or bands, then to 
a Herculis, in which “the bands have acquired 
strength through the efflux of time, it is supposed, 
and the progress,of cooling.’”? Further than this 
she does not go, Secchi’s fourth type of stars, showing 
absorption flutings of carbon in their spectra, being 
regarded as a class apart, and not united to the sun 
and its congeners in an evolutionary series. 

In this classification of stellar spectra, temperature 
is not considered as an essential factor or a con- 
comitant of the changes described; the question of 
the temperatures of the stars forms the subject of a 
separate chapter, new to the present edition. Heat 
is not entirely discarded, but ‘' luminescence,” 
‘‘radiology,”? and ‘‘electrical excitement’? now 
appeal to Miss Clerke’s affections, and she flirts with 
them whenever she has the opportunity, though little 
is known of their resources. By this course she is 
able io believe, with Sir William and Lady Huggins, 
that solar stars are hotter than Sirian stars, while 
she acknowledges, as has been shown, that arc-lines 
are characteristic of the former type of spectra and 
spark-lines of the latter. Whether the temperature 
of the electric spark is actually higher than that of 


the are has yet to be decided, but solar stars can only | 


be placed at a higher temperature-level than white 
stars by neglecting much circumstantial evidence in 
support of the superiority of the spark. As a matter 
of fact, laboratory observations, so far as they are 
available, show that the same spectra can be pro- 
duced by thermal or electrical action. Under con- 
ditions from which electrical influences were probably 
uxcluded, and the spectra obtained were due solely 
to high temperature, nitrogen at temperatures above 
3000° C. has been found to give an emission spectrum 
in which the principal lines characteristic of the 
element were visible (Nasini and .\nderlini, -ltti dei 
Lineei, July, 1904). The agency by which gases and 
vapours are rendered incandescent seems, indeed, to 
be inconsequential, and high temperature is probably 
competent to produce the same spectroscopic results 
as those observed when incandescence is caused by the 
oscillatory discharge. 

Electric and thermal effects cannot, however, be 
distinguished from one another in stellar spectra; 
therefore any attempt at a temperature classification 
must provide for possible electric influences. It was 
recognised by Sir Norman Lockyer more ihan thirty 
years ago (Roy. Soc. Proc., vol. xxii., p. 372, section 
il., June, 1874) that the action of electricity must be 
included in the term ‘‘ temperature ’’; and while the 
chemical changes effected by thermal and electric 
forms of energy cannot be discriminated in celestial 
spectra, the aim should be to construct a chemical 
classification without waiting for a complete under- 
standing of the active causes of atomic vibrations or 
molecular combinations revealed by the spectroscope. 

From whatever point of view stellar spectra are 
studied, little support can be found for the conelusion 
that the solar stars are at a higher temperature-level 
than the white stars. From a comparison of the 
spectra of Capella and Vega—typical solar and white 
stars respectively—Sir William and Lady Huggins 
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concluded that ‘The solar orb seemed intrinsically 
the bluer, and was inferred to be the hotter of the 
two '’; but neither the observation nor the inference 
can be regarded as established. Adopting the relative 
length of the ultra-violet spectrum as a criterion of 
stellar temperature, observations show that solar stars 
are really wealxer in ultra-violet rays than white stars. 
In a paper on “ Radiation through a Foggy Atmo- 
sphere’ (Astrophysical Journal, vol. xxi., No. 1, 
January, 1905) Prof. Schuster accepts ‘‘ the compara- 
tive weakness of the ultra-violet radiation in solar 
stars’? as a fundamental fact which he attributes to 
molecular scattering in the photospheric regions of 
these bodies; but whatever the explanation, it is clear 
that spectroscopists have not adopted Sir William 
and Lady Huggins’s view as to the ultra-violet spec- 
trum of solar stars, but hold an opinion directly 
opposed to it. The extension of spectra into the 
ultra-violet may be regarded as the result of increased 
temperature, but by this standard white stars are 
placed above solar stars, and not below them. 

All standards of comparison should, however, lead 
to the same spectroscopic succession if they are true 
tests of evolutionary development of celestial species. 
The sequence derived from comparisons of the lengths 
of ultra-violet spectra is the same as that revealed 
by the presence of gaseous and metallic lines of 
helium and hydrogen, and the enhanced and arc lines 
of the metals. In stars which have relatively the 
longest ultra-violet spectra there are few absorption 
lines; iron is represented practically by the enhanced 
lines alone, and the lines characteristic of the are 
spectrum are almost or entirely absent. Only by 
considering the length of the ultra-violet spectrum 
together with the presence or absence of iron lines and 
lines that are intensified in passing from the condition 
of the arc to that of the spark can a useful classifi- 
cation of stellar spectra be established. When this 
principle is adopted a chemical classification of spectra 
becomes possible, and a reasonable scale of stellar 
thermotics is arrived at. From a hot star like 
Bellatrix a descending series can be arranged through 
B Persei, y Lyre, Sirius, Castor, and Procyon to 
Areturus—a relatively cool star—by considering the 
changes in the spectrum of any constituent in passing 
from one grade to another. .\ continuous ascending 
series of spectra reaching up to Bellatrix can also be 
arranged from the spectrum of nebule of the Orion 
type through planetary nebulz and the Wolf Ravet 
stars showing the line A 4688 in their spectra to Orion 
stars in which this line is dark. This arrangement 
of spectra corresponds also with the sequence which 
would be expected as the result of various degrees of 
chemical dissociation at different temperatures. Stars 
having the smallest number of chemical elements re- 
presented in their spectra are probably the hottest, 
while an increased number of lines in other spectra 
is probably due to the existence of an increased 
number of chemical elements as the result of lower 
temperatures, the inferior position on the temperature 
scale being indicated also by the reduction of the 
relative length of the spectrum, increase of the relative 
intensity of red radiation and general absence of 
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enhanced lines. Little is said about this chemical 
classification by Miss Clerke, and nothing in its 
favour, yet it represents the conclusions of a lifetime 
devoted to the study of spectra in the laboratory and 
observatory, and abundant material relating to it 
appears in the Proceedings of the Royal Society. 
Anyone unfamiliar with this material who reads what 
Miss Clerke has to say upon the temperatures of the 
stars and the interpretation of stellar spectra would 
have an inadequate idca of the results of systematic 
studies of these subjects, or of the existence of sub- 
stantial ground of appeal against her verdict. 

An instance of an incomplete statement that tends 
to mislead the reader is afforded by the note on Sir 
William and Lady Huggins’s experiments on the be- 
haviour of the H and K lines of the spectrum of 
calcium (Roy. Soc., June 17, 1897). By reducing the 
density of calcium vapour the lines H and K were 
obtained alone, and it was coneluded that the various 
appearances of calcium lines in celestial bodies were 
due to the different states of density of the gases from 
which the lines were emitted or absorbed, and not to 
degrees of dissociation. The H and Is lines in the 
solar spectrum are considered to prove the existence of 
‘*the metal calcium in a highly rarefied state *’; and 


upon this evidence, referring to the condition of 
this element, Miss Clerke remarks :—‘t The hypo- 
thesis of its dissociation in the sun thus remains 


unverified.”’? .\s a matter of logic, the experiments 
only prove that the H and IK lines of calcium 
are spectroscopically persistent, and were able to 
survive (as might have been expected) conditions 
which effaced weaker lines in the spectrum of the 
element. Because brachiopods belonging to the genus 
Lingula are found in the sea at the present day as 
they were in Paleozoic ages, while many other forms 
that were contemporary have disappeared, we do not 
conclude that organic evolution is impossible, but only 
that the organism represents a type which persists in 
spite of changes of conditions. In the same way the 
continued existence of the H and Kk lines affords no 
evidence whatever against the view that there are 
different molecular groupings of caleium at different 
temperatures. By reducing the density of the calcium 
vapour, Sir William and Lady Huggins reduced the 
quantity acted upon; so the dissociated condition re- 
presented by the appearance of H and K alone was 
reached sooner. Similar expcriments were made by 
Sir Norman Lockyer in 1879, and the conclusion 
arrived at was that a reduction in the quantity of a 
substance generally simplifies the spectrum, ‘In all 
probability the cffects hitherto ascribed to quantity 
have been due to the presence of the molecular group- 
ings of greater complexity. The more there is to 
dissociate, the more time is required to run through 
the series, and the better the first stages are seen ”’ 
(Roy. Soc. Proc., vol. xxx., p. 26). 

It will be seen, therefore, that the principal point 
of Sir William and Lady Huggins’ experiment on 
calcium vapour at different densities was the subject 
of laboratory experiments more than twenty years 
earlier, and that their conclusion, though it is men- 
tioned by Miss Clerke without reservation or reference 
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to previous investigations, is not a safe one to apply 
to the consideration of the condition of calcium in 
the sun or stars as indicated by spectroscopic appear- 
ance. Moreover, if the changes of the calcium spec- 
trum are interpreted as effects of tenuity, the similar 
spectral variations of magnesium and iron ought to 
admit of a like explanation, whereas there is good 
evidence that they are due to constitutional changes 
brought about by thermal or electric action. 

Many other debatable matters are dealt with by 
Miss Clerke in a manner which suggests that the 
last word has been said upon them when she is really 
only presenting one side of a case. It may be assumed 
that, like a good advoeate, she is as familiar with the 
defendant’s case as she is with the plaintiff’s, but the 
real strength of the evidence opposed to the views she 
adopts could only be shown by the disciple of another 
school of spectroscopy; and a small volume would be 
required to plead this cause. No writer on astronomy 
has a more facile pen than has Miss Clerke, and we 
can forgive the occasional florid style when we re- 
member the vast amount of reading and careful 
analysis involved in the preparation of a volume of 
this kind. The work is so good that every student 
of astronomical physics must be familiar with it, and 
every astronomical library must include it. Because 
of its essential qualities it is to be regretted that a 
broad view has not been taken of all contributions to 
the subject made by competent investigators; for by 
neglecting such aspects as have been referred to in 
the foregoing paragraphs an incomplete story is pre- 
sented of the meaning and mysteries of sidereal 
development revealed by spectroscopic research. 

R. A. Grecory. 
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fhe British Tunicata: an Unfinished Monograph. 
By the late Joshua Alder and the late Albany 
Hancock. Edited by John Hopkinson, with a His- 
tory of the Work by the Rev. A. M. Norman, 
F.R.S., &. Vol i. Pp. xvit146+xx_ plates. 
(London : Printed for the Ray Society, 1905.) Price 
12s. 6d. net. 
AE are probably few precedents for the publi- 
cation of an unfinished biological monograph 
thirty years after the authors penned their last re- 
marks, especially of a monograph dealing with a 
group which has been the object of much detailed 
investigation by other hands in the interval. The 
chequered history of the present work is briefly, but 
sympathetically, told by Canon Norman, from whose 
preface the following paragraph may be extracted :— 


“Though so many years have elapsed, the value of 
this Monograph is great, since (ist) it contains full 
descriptions with illustrations of the Tunicata of our 
fauna as known up to the time of the death of the 
authors; (2nd) because many of the new species had 
been only briefly diagnosed, and the fuller descrip- 
tions and figures of these which are now given will 
enable them to be better Known and understood; and 
(grd) it is especially desirable that the full account of 
Hancock's investigations should be published together 
with a portion of his beautiful drawings.” 
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For these reasons the student of the Tunicata cannot 
be otherwise than grateful to the Ray Society for the 
publication of this work, and especially for the 
liberality with which it has been illustrated. The 
coloured figures representing many of the authors’ 
species must rank among the best figures of ascidians 
extant, and the numerous collotype reproductions of 


Hancock's drawings of the branchial sac, &e., will 
greatly facilitate the task of identification. 

The first volume, which we hope may soon be 
followed by the remainder of the work, contains 


(1) the authors’ introduction (a historical summary of 
British records of Tunicata up to the year 1870), (2) a 
reprint of Hancock’s paper ‘On the Anatomy and 
Physiology of the Tunicata’’ (published by the 
Linnean Society in 1867), and (3) an account of thirty 
British species referred by the authors to the genus 
Ascidia. Two of these so-called species are now 
described for the first time, viz. Ascidia amoena and 
Ascidia Morei. 

{t is no discredit to the memory of the distinguished 
authors of this monograph, whose general accuracy 
of observation has long been established, if we express 
a conviction that no modern expert in this group of 
marine animals will be prepared to recognise the 
claims of half Alder and Hancock’s ‘ species ’’ to 
specific rank. It is not improbable that the thirty 
forms described in the monograph will be ultimately 
reterred to some ten or twelve ‘‘ good species’? at 
most. 

Excluding Ascidia canina, the relations of which to 
Ciona intestinalis, L., appear, strangely enough, to 
have been overlooked by Hancock, the remaining 
twenty-nine species of Ascidia, as described by the 
authors, would in these days be referred to the three 
genera Phallusia (with the single species mamullata), 
Ascidia and Ascidiella of Roule. Adopting for the 
moment Alder and Hancock's specific names, and con- 
fining our attention to the forms dealt with in their 
monograph, we may say that each of the genera Ascidia 
and Ascidiella includes three main types. To Ascidia 
(s. str.) belong (1) mentula, with which robusta, rubi- 
eunda, and rubrotincta are probably synonymous; 
(2) mollis, with crassa, plana, Alderi, and possibly 
rudis, as allies; and (3) plebeia (= conchilega of 
Muller), with which producta, inornata, and depressa 
are closely related or synonymous. To Ascidiella 
belong (1) obliqua (=prunum of Miiller), to which the 
new species amoena appears to be related; (2) venosa, 
and (3) a large series of very variable forms referable 
in the main to the types sordida (=virginea of 
Miller), scabra, and pustulosa (=aspersa of Miller), 
of one or other of which the authors’ ‘species ”’ 
elongata, aculeata, Morei, Normani, affinis, elliptica, 
pellucida, orbicularis, and vitrea appear to be merely 
varieties or local forms.? 

There is probably no group of animals in which 
external conditions exert a greater influence upon 
the size, shape, and structure of the body than in 
the case of the ascidians, owing to their permanent 


1 For a fuller discussion of the relations of particular species special 
reference should be made to Prof. Herdman's paper in four. Linn. Sec., 
xxiv., 1893, and Hartmeyer's ‘‘ Holosome Ascidien” in ‘‘ Meeresfauna von 
Bergen,‘’ 1go1. 
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fixation under the most diverse natural conditions, 
their mode of feeding, and the plastic character of 
the test which serves them for a slseleton. Differences 
in the supply of food alone-—and no factor is liable 
to greater extremes than the amount of phytoplankton 
in littoral waters—must influence the development of 
an ascidian’s body in so many different ways that 
great variability must be the rule rather than the 
exception. In these circumstances it is doubtful 
if the natural history of this group can be adequately 
treated in any monograph until much additional work 
has been done, not only in the systematic observation 
of the nature and extent of local variations, but also. 
in direct experiments concerning the effect of different 
conditions upon the growth of the progeny of selected 
parents. Until such work has been done, any attempt 
to define specific limits within (c.g.) the virginea- 
scabra-aspersa group must remain a mere expression 
of personal opinion. 

In the meantime the publication of the present work 
is likely to lead to the clearing up of many uncer- 
tainties, provided it is regarded mainly as a repository 
of facts, and not as an authoritative guide to the 
classification or nomenclature of the group. 

This aspect of the work has been fortunately 
retained under the editorship of Mr. Hopkinson, 
who has restricted his notes to the addition of 
such bibliographic and distributional records, pub- 
lished prior to 1871, as were necessary for the com- 
pletion of the authors’ MSS. up to the date of 
Hancock's latest work. The editorial! footnote “* on 
the intimate relationship existing between the Tuni- 
cata and the Polyzoa,”’ on the first page of the 
authors’ introduction, conveys just the right touch of 
archaic suggestiveness. 

We notice a couple of misprints: Weigmann for 
Wiegmann (pp. 7 and 12), and Mongula for Molgula 
(p. 46); and may point out that Figs. 8 and 9 on 
plate xi. represent not ‘‘ probably a variety of Corella 
parallelograimma,”’ but Hancock’s own species, Corella 
larvaeforinis, which we presume will be described in 
the second volume of the monograph. 

W. GARSTANG. 


THE METALLURGY OF IRON AND STEEL. 
Elementary Practical Metallurgy, Iron and Steel. By 
Perey Longmuir. Pp. xiii+270+13 plates. (Lon- 

don: Longmans, Green and Co.) Price 5s. net. 

We on practical metallurgy have generally 
consisted of descriptions of series of experi- 

ments suitable for performance in an ordinary labor- 
atory possessing the usual equipment with small assay 
furnaces; but this book is an elementary work on the 
metallurgy of iron and steel, written with the view 
not only of serving the needs of the ordinary beginner 
among students, but of attracting the severely prac- 
tical man to the study of metallurgical literature, and 
thus helping him ultimately to the position of being 
able to throw the light of new discoveries on his daily 
work, and to make application of suitable results— 
evidently a practical apostle of the methods of the 
| British Science Guild. The writer thoroughly agrees 
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with the author that ‘ Such a work should not be 
overloaded with detail, but the facts presented 
should be accurate and the matter reliable,"’ for 
nothing more certainly repels the very specially prac- 
tical man than a mass of finical hedgings, which are 
only fit for discussion among philosophers, but do not 
affeet the main present issues. While this is so, 
looseness of expression is the last thing to permit 
oneself, as no type of man more appreciates accurate 
statements if they are simply expressed. While the 
author has in the main succeeded in his ideal, there 
are some points which the writer would change. Thus, 
p. 7 ‘“ Elasticity . . . is the length to which =~. see 
Similarly, tenacity, breaking load, ductility, and duc- 
tility as applied to wire-drawing are not satisfactory. 
Interesting and simply written chapters on refrac- 
tories, iron ores, and the blast furnace follow. The 
author’s wide practical experience in foundries lends 
a special interest to his chapters (vi. to ix.) on pig- 
and cast-irons, for in the works he was daily brought 
into contact with the adjustment of those properties 
of cast-iron to the fulfilment of the orders on hand, 
and this may account for his almost bitter treatment 
of the enemy, sulphur, which is perhaps not quite 
so black as he has painted it. 

These chapters should also show why there is such 
a fascination in the study of this complicated material. 
Next comes a good chapter on malleable cast-iron, but 
a statement on p. 128 is a little confusing. British 
malleables are said to contain something like o.3 per 
cent. S, which agrees with the writer's experience. 
Then it is stated that grey hamatite refined is used, 
but this would really contain less than 0-1 per cent. S. 
The fact seems to be that a material called refined 
haematite, but really white haematite re-cast into small 
pigs, is used, and the old refined grey pig is not 
obtainable on the open market. 

In comparing the Siemens and Bessemer processes, 
the important point of the much smaller percentage 
of loss in the open-hearth seems to have been omitted. 
The crucible, Bessemer, and open-hearth processes are 
described in considerable detail, and p. 227, on the 
production of sound steel, is excellent, while it was 
only to be expected from the author’s researches that 
the influence of casting temperature would be 
adequately dealt with. Chapters xvili, and xix., on 
the metallography of the heat treatment of steel and 
of hardened steels, are profusely illustrated, and deal 
with the subject from the carbonist’s point of view, 
with the intimation that there are other theories, a 
wise decision, as whichever of the many theories may 
prove to be the correct one, that given is the easiest 
to understand, and the reader may search out the 
others if so minded. The author, in using for illus- 
tration microsections of articles he has used, such 
as hack-saw, table-blade, razor, and file, sets the 
seal on his desire to attract the practical man, and 
if on examining similar tools he should find different 
structure it ought to stimulate inquiry. The final 
chapter on special steels, while good in itself, will 
impress on the reader that there is much—very much 

more beyond. The work, which is printed on 
matte surface paper, most agreeable to the eye, with 
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thirty-one of its sixty-four illustrations printed on 
smooth paper to bring out the required detail, can be 
recommended to the beginner as a ‘ book which will 
primarily awalsen interest.”’ 

AGENIG\\WIE LINN 


OUR BOOK SHELF. 


Glue, Gelatine, and their Allied Products. By Thomas 
Lambert. Pp. sii+153. (London: Chas. Griffin 
and Wor, wletdemige sa) Price 5s.inets 

Tuis is a handbook intended for the use of glue manu- 
facturers, agriculturists, and students of technology. 
It describes the preparation and properties of glue and 
gelatin, and also of certain side-products, such as 
size, cements, and fertilisers. The description is 
written chiefly from the practical standpoint, though 
some notes on the chemistry of the products are in- 
cluded. Diagrams of plant and machinery illustrate 
the working of the various processes mentioned in the 
text, 

While the book contains much trustworthy informa- 
tion, there is some confusion in its arrangement. 
Thus the first chapter purports to be “ historical,’’ but 
it deals principally with matters quite other than his- 
torical; as, for example, ‘‘ chondrin and its proper- 
ties," ‘‘ railway accommodation,’’ ‘‘ water supply,”’ 
and so on. Moreover, it would, we think, have been 
better if the author had written either specifically for 
manufacturers or specifically for the manufacturing 
chemist, instead of addressing himself sometimes to 
the one and sometimes to the other. The manufac- 
turer, for instance, hardly wants a detailed description 
of Kjeldahl’s method of determining nitrogen; on the 
other hand, the chemist might well be spared the state- 
ment that ‘ all crops contain certain mineral matters 
in their ashes.” 

The book would form a good nucleus for better 
things. With some re-arrangement of its subject- 
matter, and a less superficial treatment of the chem- 
istry involved, it might develop into an_ excellent 
manual of the technology of glue and gelatin. 


Cs: 


Webbia-Raccolta di Scritti Botanict pubricati im 
occasione del 50° auniversario della Morti di Fillipo 
Barker lVebb. Edited by Prof. U. Martelli. Pp. 
xi+393. (Florence: S. Pellas, 1905.) 

Pamip Barker Wess, in whose honour this volume 

has been compiled, lived in the first half of last cen- 

tury; during his career at Oxford he developed a 

taste for the classics and natural history which a 

substantial patrimony allowed him to cultivate. In 

the course of his travels he visited Spain, Portugal, 
the Canary Islands, and other countries, combining 
botany and geology with pleasure. He resided 
generally in Paris during the intervals between his 
journeys, and there he directed and carried out the 
work in connection with the ‘‘ Phytographia Canari- 
eusis ’’; also he accumulated a large herbarium, in- 
cluding several French collections. At his death his 
botanical treasures were lost to France, as he be- 

queathed all his plants and books, together with a 

sum of money for their maintenance, to the Grand 

Duke of Tuscany. 

This volume contains a number of original papers 
that have been contributed by Italian botanists as a 
token of gratitude for the stimulus which these collec- 
tions have given to Italian botany. Most of the 
papers are concerned with systematic botany. Prof. 
O. Beceari, writing about palms, contributes an 
account of the Indian genus Trachycarpus, allied to 
a list of species from New Guinea, in- 
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cluding a new genus, Barkerwebbia, under the thorough, to become a most useful factor in developing the 


Arecinew, and a revision of the order for the Philip- 


pines. Prof. U. Martelli describes a number of 
new species of Pandanus. A review of European 
umbellifers, in which the writer includes the 


Araliaceze, forms the subject of a lengthy paper by 
Dr. B. Castellani. Prof. E. Bartoni publishes a short 
MS. by Parlatore on Linnzus’s herbarium which 
is especially appropriate, as Webb and Parlatore were 
friends, and held each other in mutual esteem. 


J Course in Mathematical Analysis. By Edouard 
Goursat. Translated by E. R. Hedrick. Vol. i. 
Pp. vili+s548. (London and Boston: Ginn and Co., 
n.d.) Price 16s. 

Tus readable and trustworthy translation will be 

welcome to those who cannot enjoy the original, the 

merits of which are by this time well known. The 
typography is unusually good, and is very creditable 
to all concerned, such symbols as the square of a,, or 
even of a’, being printed in a satisfactory way, which 


are a few terms here and there which are ungrateful 
to an English ear; ‘“‘involutionary’’ or “ involu- 
tional’? would be more agreeable to analogy than 
‘‘involutory,’? and ‘‘nappe’’ is retained instead of 
being rendered by “‘ sheet.’’ But these are trifles, and 
those of us who have no French can now study a 
treatise which is eminently lucid and attractive, as 
well as being up to date and sufficiently rigorous for 
the purpose it is designed to fulfil. 


LETTERS SO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripis intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


Agriculture and the Empire. 


THE article by Sir W. T. Thiselton-Dyer in your issue 
of March 22 is a fair statement of the position the Home 
Country should take in the development of agriculture in 
the Empire at large, and of the necessary training the 
future experts and researchers in Indian agriculture should 
receive; and this view requires pressing upon those re- 
sponsible for the development of agriculture in our colonies, 
so that the policy of employing as agricultural experts men 
with a mere smattering of scientific method, combined 
with a more or less thorough knowledge of British agri- 
culture, may not be followed. Investigation and careful 
research are wanted, and the only men who can perform this 
are those whose sense of proportion and scientific methods 
of attack have been developed by a systematic training in 
the sciences having a bearing on agriculture. Agriculture 
is at once a science, an art, and a business, and the 
successful agriculturist at home must be a man equipped 
with an adequate knowledge of all these subjects, combined 
with a special ability for one or more of them. 

_ The agricultural colleges of Great Britain afford a train- 
ing in the science and art of agriculture, but on the 
business side of the subject not much can be attempted, 
as personal experience and responsibility of the individual 
for his business transactions are necessary conditions. 
Many agricultural colleges and agricultural departments of 
our universities possess the necessary scientifte equipment 
and a staff of adequate attainments to give to the future 
Indian or colonial expert a thorough systematic training 
in such sciences as chemistry, botany, and zoology, in an 
agricultural atmosphere. The latter condition must be of 
immense importance in impressing on the student the re- 
lations of the pure science to practice: and although the 
practical application he will experience abroad will differ 
essentially from that observed at home, he will at all 
events be prepared to use his science to solve problems of 
economical value, and, if his training has been broad and 
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agriculture of the country. It is certain that a man trained 
at an agricultural college or at an institution equipped 
with the necessary facilities for the study of animal or 
plant life will be better able to enter upon his duties as 
investigator of agricultural science in India than a man 
whose training has been received at the ordinary technical 
college. From the staff and students of this college during 
the past few years experts have gone: to South Africa, 
four, including the director of the Transvaal Agricultural 
Department; to India, four, including two to Pusa; to 
British Guiana, the West Indies, and Egypt, two, as well 
as to other countries, so that it can clain1 some connection 
with agriculture in our colonies. 

Sir W. Thiselton-Dyer says that notice should be given 
five years in advance of the requirements for trained men; 
with this opinion I agree, though I doubt its practicability. 
What we require is more men of recognised ability to train 
for such position. Hitherto some branch of technical work 
other than agriculture has been the object, to a great 
extent, of the trained student, but now that there is a 
future for highly trained men who will bring their scientific 
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problems of agriculture at home and abroad, we hope that 


| men of the right stamp will come to be trained partly 


perhaps in this country, and afterwards under the con- 
ditions in which their future work will lie, but in any case 
to go through a complete course of systematic study in the 
science to which thev intend to devote themselves when 
they have gained their technical experience. It is a fact, 
and one to be deplored, that the agricultural students are 
not always drawn from the best of our rising generation, 
since farming is looked upon as the profession to be 
engaged in by those ‘‘ who are too clever for the Army and 
not stupid enough for the Church’; but now that we can 
offer a field for a well trained man to make a name and a 
living in the domain of agricultural research, we should 
secure a greater proportion of suitable men. In_ this 
country, for the researcher, apart from the teacher, there 
is little chance for a trained man to earn a livelihood, but 
abroad, where the resources of the soil have yet to be 
developed, there is a good prospect of employment for 
men who are thoroughly equipped with the requisite scien- 
tific knowledge and possess the spirit of investigation. 

Another point to which Sir W. Thiselton-Dyer has 
directed attention is the proper teaching of science in our 
rural elementary schools, and, I would add, our rural 
secondary schools. How often do we see, especially in the 
latter class of school, the teacher (who is often selected for 
his chemical knowledge) teaching by book alone, and with- 
out reference to the conditions amid which his scholars live. 
Chemistry is one of the least suitable of the natural sciences 
to teach children whose lives will be, or ought to be, spent 
in the country. Botany or zoology taught by a teacher 
who has learnt these subjects, and has been trained in their 
application to outdoor life as it exists in an English farm 
or country village, would be far preferable, and I venture 
to think that Kew, the agricultural departments of our 
universities, and our agricultural colleges could supply such 
teachers, and so could influence to a considerable extent 
the value of the teaching in country districts. 

The Board of Education has, I understand, the latter 
matter in hand, and I trust that under the advice of their 
excellent rural inspector a scheme will be formulated which 
will in some way check the tendency of modern education 
to prepare solely for town life. M. J. R. Dunstan. 

South-Eastern Agricultural College (University of 

London), Wye, Kent, March 26. 


Sea-sickness and Equilibration of the Eyes. 

Maxy people have no doubt noticed, when travelling by 
sea, that the motion of the ship could be secn very dis- 
tinctly, even when there were no hanging lamps, draperies, 
or fixed points, such as the horizon or clouds, within range 
of sight. 

Some may think that seeing the motion in this way is 
due to the imagination receiving its suggestions from the 
motion of the internal organs, and especially the stomach, 
for I am here supposing the body to be held perfectly 
rigid. 
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From observations which | have recently made it seems 
evident to me that the cause for seeing the motion is 
entirely different. 

In the first place, you can always see the motion a 
fraction of a second before you begin to feel it. In the 
second place, you cannot see a perfectly horizontal motion 
‘or a gentle vertical (heaving) motion. In the third place, 
watching a fixed point close to you, such as a pattern on 
a carpet, when the ship is pitching and rolling, is far more 
tiring to the eyesight than when the ship is motionless or 
running perfectly steadily. All this points to the appearance 
being due to a true relative motion of the eyes to the ship. 

The eyes are suspended in their muscular settings, much 
in the same way as are ships’ compasses in their binnacles. 
The eyes are, furthermore, perfectly balanced, so as to 
make their muscular displacements as little tiring as 
possible. In their normal position, the pull of gravity is 
exerted vertically through their centres, and the muscular 
mechanism is compensated for gravity. 

Any angular change of position will displace the eyes 
just as it displaces the stomach, excepting that the eyes, 
being a great deal more sensitively suspended, will register 
the displacements more quickly. It is not, however, the 
motion of the eyes which strains the eyesight, but the act 
of resisting this motion. 

If, with your eyes shut, you attempt to fix the mental 
representation of a point, which a moment previously you 
were watching with eyes wide open, you will find that, 
after one or two motions of the ship, the bodily feeling 
will precede any visual sensation which your imagination 
can conjure up. The imaginary point is no longer fixed, 
but follows the eyes as they let themselves go to the motions 
of the ship. No strain of the eyesight is caused by a 
muscular resistance, and the displacements, while felt, can 
no longer be seen. ALFRED SaAnc, 

Pittsburg, U.S..A., February 26, 


Production of an Electrically Conductive Glass. 


EXPERIMENTS have from time to time been made, both 
in England and abroad, to ascertain what ingredients are 
best for the purpose of producing glasses of very high 
electrical resistance. 

The utility of a vitreous substance which would conduct 
electricity comparatively well does not appear, however, to 
hase so far claimed any consideration. 

] beg therefore to direct attention to a glass which has 
recently been made in my laboratory. Its chief feature is 
that it readily conducts electricity. 

For the windows or cases of electroscopes and all high- 
tension apparatus requiring a transparent cover capable 
of screening off external electrical fields, this material offers 
many advantages. A conducting varnish is no longer re- 
quired for glass which conducts electricity itself. In addi- 
tion to these practical considerations, there arises the 
interesting question as to the process by which electricity 
passes through this substance—whether it is electrolytic. 
Tis resistance varies very markedly with temperature 
changes. J hope later to give more precise details. The 
‘basis of the glass is sodium silicate. 

Cartes E. S. Puitvips. 

‘Shooters Hill, Kent, March 12. 


Interpretation of Meteorological Records. 


Ix discussing the records of the meteorological instru- 
menis at Canterbury (Nature, March 15), Dr. Aitken 
suggests that the heavy rain which fell dragged down the 
higher air, and so caused the fall of 12° indicated on the 
thermograph curve, and he very clearly and convincingly 
shows the consequent effect on the barometric pressure and 
wind velocity. If, however, the air had been in a state of 
stable equilibrium previous to the thunderstorm, the effect 
of such a mechanical dragging down of the higher air 
would have been to heat by compression that air so 
much that the temperature would have been raised rather 
than lowered at the ground-level. But if, previous to the 
storm, the upper air had from any cause become very much 
colder than the lower air, the atmosphere would be in a 
state of unstable equilibrium, that is to say, the rate of 
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change of temperature with height would be greater than 
the adiabatic rate of change due to heating by compression 
of descending air. In such a case the changes recorded by 
the various curves may have been initiated by this heavy 
cold air suddenly descending and displacing the lower air, 
which by its sudden uprising would be cooled, the moisture 
in it condensed, and a heavy fall of rain caused. 

The lightning which accompanied this storm introduces 
an element of uncertainty into any attempted explanation, 
for we do not know yet the manner in which electric 
charges are generaled in the atmosphere. But it seems 
probable that a great cooling of the higher air is an 
accompaniment of a state of electric tension, for it is 
difficult to see otherwise why a thunderstorm should be 
followed by a lowering of the temperature near the ground- 
level. R. T. Omonp. 

Edinburgh. 


Oscillation of Flame Cones. 


J snoutp be glad if any of your readers could give an 
explanation of the cause of the following flame pheno- 
menon, produced while experimenting with a modification 
of Prof. Smithells’s apparatus for the separation of the 
cones of a Bunsen flame. 

A mixture of gas and air is burned at the top of a 
vertical tube (made preferably of combustion tubing) about 
4 feet long and 3% inch to 1 inch in diameter, having a 
delicate screw adjustment for regulating the proportions of 
gas and air. 

The air supply is carefully and slowly increased, until 
an almost explosive mixture is reached, and the inner cone 
is very short and sharp and of a light green colour. On 
admitting a very slight increase of air after this point, the 
inner cone (sometimes the two cones) descends the tube 
to a distance of about 2 feet, and then pauses and goes 
up again, re-joining the outer cone. [he flame then 
“sharpens ’’ again and repeats the process, and will con- 
tinue to do so for several hours without further adjustment 
of the gas or air being made. 

There is every appearance of an explosion wave being 
propagated, as shown by the increasing velocity of the 
descending flame and by the eccasional emission of a note 
as it reaches the end of the travel. 

The length of travel can be regulated by the amount of 
air admitted, varying from 1 or 2 inches to about 2 feet 
in the same tube. If it be allowed to exceed a certain 
limit the inner cone ig extinguished at its lowest point, but 
immediately re-lights at the top of the tube, and then re- 
turns as before. he periodicity can be varied from about 
once in five seconds to once per second. 

The gas pressure does not need any special regulation, 
the ordinary variations from a town supply not affecting 
the results. 

The following are the points requiring explanation :— 

(1) As the proportions of gas and air are constant, what 
is the cause of the periodic ‘‘ sharpening ’’ of the cones 
after meeting at the top of the tube? 

(2) What prevents the explosion wave being completed, 
and the consequent firing back of the mixture? 

(3) What causes the inner cone to return and travel up 
the tube, re-joining the outer one at the top? 

(4) The alteration in the character of the fame (in view 
of the fact that the proportions and pressure of gas and 
air are constant) points to some form of wave motion 
bringing the molecules into closer contact. If this be so, 
what are the conditions which set up this wave motion 
and what determines its periodicity ? 

Harotp E. TEmpce. 

Olton, Warwickshire. 


Tite phenomenon described in the foregoing letter is in 
part dealt with in a paper by Dr. Ingle and myself in the 
Transactions of the Chemical Society for 1892 (vol. Isi., 
p. 204). The continued oscillation of the inner cone is, I 
think, explained by the fact that the mixture of gas and 
air in the tube is not uniform. We have, indeed, found it 
necessary to use elaborate mixing appliances to make it 
uniform, When a portion of the mixture rich in air reaches 


Marcu 29, 1906] 


the top of the tube the inner cone is propagated through 
it and descends until it reaches a stratum richer in gas, 
when it re-ascends. The fluctuation in the composition of 
the gaseous mixture escaping from a Bunsen burner can be 
seen by the throbbing of the inner cone, when the air supply 
is considerable. I may add that in the construction of 
burners for the incandescent mantle great importance is 
attached to the perfect mixing of gas and air, since it 
becomes possible thereby to have a steady flame with a 
relatively large quantity of primary air. 


The University, Leeds. A. SMITHELLS. 


Gas for Heating and Lighting Laboratories. 


1] sitALL be greatly favoured if you will inform me which 
are the best ‘** gas-making plants ’’ for supplying a labor- 
atory with gas derived either from coal, or parattin oils. 

Do you know anyone who has had experience of these? 
I more particularly incline to those easily managed and 
maintained, simple and inexpensive. ALEX. Parpy. 

Lynne House, Albyn Lane, Aberdeen, March 7. 


Ir J were fitting up a large laboratory | should put in 
a small water gas generator and inject paraffin oil into 
the fuel during the period of steaming, fixing the hydro- 
carbons in the gas produced by passing through a super- 
heater. 

I see in the fournal of the Society of Chemical Industry 
for February 28 a paper by Masumi Chikashige, who had 
been fitting up the Kyoto University laboratory with a gas 
made in this way, and of which he gives the results, which 
appear to be very satisfactory. Jn the discussion upon the 
paper your correspondent will also find some useful hints 
as to the fitting up of laboratories with heating-gas where 
coal-gas is not available. 

If he should not require enough gas to make a small 
carburetted water gas plant successful, and if he can get 
petrol or benzene, he will probably find carburetted air the 
cheapest thing to use. Vivian B. Lewes. 

Royal Naval College, Greenwich, S.E., March 12. 


Cooperation between Scientific Libraries, 


As this subject has recently been receiving attention in 
NATURE, it may interest some readers to know that the 
Royal Society of Edinburgh is taking steps for the pur- 
pose of finding out what can be done so far as the south 
of Scotland is concerned. A committee, of which 1 am 
convener, has been appointed by the council, and this 
committee is at present engaged in obtaining information 
from the various libraries of Edinburgh and Glasgow. It 
is hoped that later on a conference will be held, at which 
suggestions for joint action would be considered, and an 
endeavour made to draw up a scheme of cooperation for 
consideration by the various societies and _ institutions 
directly concerned. 

T shall be very glad to supply information regarding the 
work of the committee to anyone who is specially interested 
in it, and also to receive particulars of any similar work 
which is being undertaken elsewhere. 

Hucu Marsuaci. 

University of Edinburgh, March 26. 


ie PROBEEMSMOE GEOLOGY 


‘Ts adinirably printed book deserves deseription 
rather than criticism, since the author, in his 
wide range of personal observation and reading, aptly 
plays the critie to the views that he successively pro- 
pounds. With an unnecessary assumption of 
modesty, he apologises in his preface for ‘‘ the clumsi- 
ness of a geologist, who is more at home with the 
hammer than the pen.’’ We can searcely believe that 
one who has tinged even his most serious scientific 
contributions with the high attraction of literary style 
1'*The Age of the Earth, and other Geological Studies.” By W. J. 


Sollas, D.Sc, F.R.S. Pp. xvi,+ 328, (London: T. Fisher Unwin, rgo5.) 
Price ros. 6¢. net. 
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ean in reality know so little of himself. Almost 
all the papers in the present volume state a proposition 
and sustain an argument. There is, perhaps, a 
lighter one, describing a visit to the Lipari Isles; but 
even this contains a theoretical explanation of a diff- 
cult problem at the end. Yet the book is entirely 
readable, and will serve to bring to workers in all 
manner of fields the views of one who holds that 
nothing terrestrial is foreign to the subject of geology. 

The papers are of various modern dates, and might, 
as we venture to think, have been brought nearer to 
uniformity in the text itself. Corrections are intro- 
duced in footnotes; but essays need not be treated 
as prize-poems, to be erowned with honour, and to 
remain unalterable. We do not want to read, for in- 
stance, that ** the boring party is at this moment at 
work” on Funafuti, when cvidence is immediately 
given that the task was completed seven years back. 
But this is a matter of pure detail; the scientifie eon- 
siderations put forward are uniformly fresh, vigorous, 
and inspiring. 

The article on ‘‘ The Age of the Earth ’’ naturally 
brings us to no definite conclusion, seeing that the 
data on which a correct judgment depends are still of 
the seantiest description. .\ large number of readers, 
however, rejoice in such discussions; and we even 
discern grounds for combat when we are asked to 
believe that the opening of the fossiliferous stratified 
series lies only twenty-six million years behind us. 
In the following paper, on ‘‘ The Figure of the Earth,” 
we are introduced, as general readers, to Mr. Jeans’s 
very recent hypothesis of a pear-shaped primitive 
earth, and a secondary pear-shaped earth with an 
equatorial bulge. Lest we should pin our faith to 
these or any other proposed forms, we shall do well 
to notiee the excellently chosen language in which 
the author places them before us. In the discussion 
of the earth’s loss of heat, radium is held up to us 
(p. 63) as “‘ threatening to destroy all faith in hitherto 
ascertained results, and to shatter the fabric of reason- 
ing raised upon them.’? Now and again, therefore, 
we suspect in Prof. Sollas the artist who feels in him 
a mission to produce and paint, even if in perishable 
pigments. The pigments are not his fault; they are 
all that others will provide for him; but the artist 
in him must find expression, spite of all. After this, 
dare we revert to the passage in the preface in excuse 
of ‘‘ the clumsiness of a geologist ''? 

The summary of the results of the famous Funafuti 
boring is very weleome, especially in view of the 
cautious absence of generalisations that characterised 
the Royal Society report. It is a matter of regret that 
von Riehthofen should have passed away without read- 
ing the authoritative re-vindication of his views as fo 
reefs in Tyrol contained on pp. 131 and 132 of the 
present volume. ; 

The sixth chapter, on ‘‘ The Origin and Formation 
of Flints,”? should set at rest many fantastie_theories 
still prevalent among amateur geologists. We only 
wish that the numerous flints of radiolarian origin 
could have been included in this lucid essay. Zoolo- 
gists will be especially attracted by the next chapter, 
on “ The Origin of Freshwater Fauna ” (faunas?), in 
which Lake Tanganyika, among other areas, is dis- 
eussed. William Smith’s views on the contempor- 
aneity of similar faunas are defended in ‘‘ The Key to 
Terrestrial History ’’; and an address on ‘‘ Geologies 
and Deluges,” in which objection is properly taken 
to Suess’s reliance on the Chaldean narrative of the 
deluge, concludes the varied and uniformly interesting 
series. 

If we accept ‘“ planetone "W—but would the author 
write ‘‘gnomone"'?—the only slips that we notice 
in this excellent book are in proper names, Burnett, 
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Huddleston, Birnham, and Mojsisoviks. The quota- 
tion from Tennyson on p. 233 has got astray, mainly 
in punctuation. 

In conclusion, we would ask attention to the re- 
markable tour de force, or rather tour d’esprit, en- 
titled “ The Influence of Oxford on the History of 
Geology *’ (p. 219). In this, Plot’s work as a‘ critic ” 
is compared with that of Steno as a ‘“ prophet’; 
Kkidd, an Oxford chemist, appears to be regarded as 
having furnished a serviceable brake to the wheels of 
Hutton’s chariot; while Buckland’s abandonment of 
ithe Noachian déluge as a geological factor, only 
to accept several deluges in place of it, is held up as 
a claim upon our gratitude. Here we think we sec 
Prof. Sollas revelling in his mission as an artist; 
yet he paints far too frankly, and has no desire to 
deceive us. The pigments have been made in an 
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to the great loss the laboratory had sustained by the 
deaths of Sir E. Carbutt and Sir B. Samuelson. 

The report of the executive committee for 1g05 was 
presented and approved for presentation to the Royal 
Society on the motion of Sir J. Wolfe Barry, seconded 
by Mr. David Howard. The scheme of work for 1906 
was also approved. The report showed progress in all 
directions. 

Some fourteen scientific papers of importance 
been published officially, while mentbers of the 
have contributed nine others to various journals. 

The second volume of “ Collected Papers ” is in 
course of preparation. The scheme of work for 1900 
includes a research into the resistance of materials of 
construction to impact, the continuation of the wind 
pressure and steam researches, the completion of the 
work with the \mpere balance, and some experiments 


have 
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Fic. 1.—The Sella Mass, Tyrol. the remains of a supposed ancient coral atoll. 


ancient university; but we see right through the 
picture. We still prefer what we may consider as the 
first draft of this address, a modest pamphlet issued 
in Bristol in 1883, in which stress is laid on the pro- 
gress of geological thought rather than on the benc- 
fits to be derived from its academic retardation. 


TERE AION SUG Te SIC LYE LAUR MN IEOUE NV 
“THE annual meeting of the general board of the 

National Physical Laboratory was held at Bushy 
!louse on Friday, March 16. There were present, in 
addition to the chairman, I.ord Rayleigh, the follow- 


ing among others:—Sir John Wolfe Barry, Mr. 
Beilby, Mr. Kempe, Mr. R. WK. Graye, Colonel 
Crompton, Mr. ITladfield, Mr. Gavey, and Mr. 


Howard. 
In opening the proceedings, Lord Rayleigh referred 
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(From ‘ The Age of the Earth, and other Geological Studies.’’) 


of great interest on the effect of the continued appli- 
cation of high pressure to insulators. In the metal- 
lurgical division a research into the properties of 
aluminium bronze promises interesting results. 

The report announced the intention of the Govern- 
ment, communicated to the Royal Society in December 
last, to grant a sum of 5o0ool. for buildings during the 
vear, and the increase of the annual grant by 5o00l. 
It referred also to the very successful meeting in the 
House of Commons last August, under the chairman- 
ship of Mr. Haldane, which led up to a_ petition, 
signed by 130 members of the House, asking that the 
grants should be increased, and the chairnian was able 
to announce that the Chancellor of the Exchequer had 
recently intimated his intention of making the building 
grant for the year 10,0001, instead of 5o000!., as 
originally contemplated. We are able to add that this 
increase was largely due to an appeal to the Chan- 
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cellor of the Exchequer by Mr. Haldane as president 
of the British Science Guild. 

Tt was also stated that the Goldsmiths’ Company 
haa very generously made a donation of r1oool., with 
the request that it should be devoted to some specific 
object. 

The very cordial thanks of the board were voted 

to the Chancellor of the Exchequer, Mr. Haldane, Sir 
J. Lawrence, Sir J. Brunner, and the other gentle- 
men who had interested themselves in the House of 
Commons petition, and also to the Goldsmiths’ 
Company. 
_ The director gave an account of the proposed addi- 
tions to the buildings rendered possible by the in- 
creased grant, and explained the plans which had 
been prepared by the building committee. The sug- 
gestion that the work of erecting these buildings 
should now be pressed forward was cordially 
welcomed, and at a meeting of the executive com- 
mittee held later power was given to the building 
committee to take the necessary steps. The board 
then adjourned to inspect the laboratory and to view 
the new electrical buildings, which are now approach- 
ing completion. They have been erected by Messrs. 
Mowlem and Co., at a cost of about S8oool., to the 
design of Messrs. Mott and Hay, who very kindly gave 
their services, while with marked generosity Messrs. 
Mowlem’s tender was based on the cost price of the 
buildings. 

It is hoped that they may be opened on June 25 on 
the occasion of the visit of the foreign guests of the 
Institution of Electrical Engineers. In view of this 
ceremony the invitations on March 16 were restricted 
to members of the board and their personal friends, 
the usual annua] gathering of friends of the labor- 
atory being postponed until June. 


NOTES. 

A PRELIMINARY programme has been received of the 
events in connection with the Franklin bi-centenary, which 
the American Philosophical Society will celebrate at Phila- 
delphia on April 17-20. The opening ceremony will take 
place on April 17, when the president, Prof. Edgar F. 
Smith, will deliver an address. Numerous papers on sub- 
jects of science will be read on April 18 by distinguished 
American men of science. In addition to these, Sir George 
Darwin, K.C.B., F.R.S., will read a paper on the figure 
and stability of a liquid satellite, and Prof. Hugo de Vries, 
of Amsterdam, will deal with elementary species in agri- 
culture. Addresses will be given during the evening of the 
same day by Prof. E. L. Nichols, on Franklin’s researches 
in electricity, and Prof. E. Rutherford, F.R.S., on the 
modern theories of electricity and their relation to the 
Franklinian theory. On April 19 honorary degrees will be 
conferred by the University of Pennsylvania, and an oration 
will be delivered by the Hon. Hampton L. Carson, 
Attorney-General of Pennsylvania. Ceremonies will be per- 
formed on this day at the grave of Franklin. On April 20 
addresses in comniemoration of Franklin will be given by 
Dr. H. H. Furness, who will speak of him as citizen and 
philanthropist; Dr. C. W. Eliot will pronounce a eulogy 
of him as printer and philosopher; and Dr. J. H. Choate 
as statesman and diplomatist. The presentation of the 
Franklin medal to the Republic of France, in accordance 
with the Act of Congress, will be made by the Hon. Elihu 
Root, Secretary of State. 

Dr. Lippertz, the scientific director of the bacteriological 
department of the Farbwerke, Hochst a. M., is going to 
South Africa with Dr. Robert Koch to study the question 
of sleeping sickness. 
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We learn from the British Medical Journal that the 
donations to the fund being collected for the establishment 
of an Institute of Cancer Research in connection with the 
University of Heidelberg now amount to 34,0001. 


An exhibition devoted to engineering and mechanical 
appliances will be held at Olympia from’ September 15 to 
October 17. Sir William White, K.C.B., is president, and 
the list of patrons includes the presidents of the various 
engineering societies. The offices of the exhibition are at 
Balfour House, Finsbury Pavement, London. 


Tue eighth International Agricultural Congress will be 
held in Vienna on May 21-25, 1907. The proceedings of 
the congress will be carried on in eleven sections, of which 
section ii. will be devoted to questions on instruction in 
agriculture and forestry, section vi. to agricultural in- 
dustry, section vii. to the protection of plants, and 
section x. to vine growing, &c. 


A Reuter telegram states that M. Mylius Erichsen’s 
Danish expedition to the north-east coast of Greenland will 
leave Copenhagen at the end of June, and will proceed wid 
the Fzerde Islands and east Iceland to the east Greenland 
pack-ice, through which the explorer expects to be able 
to penetrate into East Greenland between Gar eine, Gaye 
northern lat. In addition to the Danish members, the 
exploring party will probably include Dr. A. Wegener, from 
Germany, as physicist and meteorologist, and Dr. Baron 
Firchs, from Russia, as geologist. 


Accorpinc to a Reuter message from Peshawar, a letter 
from the Governor of Balakh states that while some 
peasants were preparing their land for cultivation they 
came upon some ruins, which on further examination proved 
to be wall enclosures of a ruined city. The Governor 
visited the spot, and found the ruins of a large city, with 
some gold coins, the inscriptions on which nobody could 
read. Old Afghans said they had heard from their ancestors 
that a large Kafir (or infidel) city existed in the vicinity, 
which had been destroyed long since, and that in the ruins 
were buried the treasure of the Kafir kings. Some of the 
coins were sent to the Ameer for inspection. 


Tue Washington correspondent of the Times states that 
the report of the American members of the International 
Commission for the Preservation of the Niagara Falls re- 
commends that legislation be passed, based on a treaty 
between America and Canada, to prevent further depletion 
of the water, to maintain the present scenic effects, and 
to regulate the electrical supply companies which are using 
the Falls for power. It is proposed to limit the diversion 
of the waters on the American side to 28,500 cubic feet a 
second, and the diversion on the Canadian side to 36,000 
cubic feet. This advantage of Canada is in reality only on 
paper, as the power generated on the Canadian side is 
used largely in the United States. The report states that 
the diversion of water by works already authorised is likely 
to injure the Falls, and will possibly leave the American 
fall dry. It is estimated, however, that five-sixths of the 
total of 60,900 feet a second authorised chiefly affects the 
Canadian Horseshoe Falls. 


Mr. Frank STROMSTEN gives a good account of the 
anatomy and development of the venous system of various 
species of turtles (mer. Journ. of Anatomy, iv., 1905, 
p. 453). About forty turtles of the more common species 
were dissected, and fifty turtle embryos were studied for 
the development of the veins. In general, the development 
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of the veins of the hepatic and renal portal systems is the 
same in turtles as in lizards and snakes, but there are 
important differences. 


ScreNcE BULLETIN No, 7 of the Brooklyn Institute con- 
tains an account by Mr. C. Schaeffer of beetles new to 
the United States, and also a description, by Dr. H. G. 
Dyar, of new moths from Arizona. Among the latter use 
is made of the generic name Janassa, usually applied to 
a group of Palaozoic fishes. The marine ostracod erns- 
taceans of Vineyard Sound form the subject of a paper 
by Mr. J. .\. Cushman in the Proceedings of the Boston 
(U.S...) Society of Natural History, vol. xxxii., No. 10. 


‘Tue results of a study of the wing-structure of the 
hymenopterous insects of the group Tenthredenoidea, pub- 
lished in No. 1438 of the Proceedings of the U.S. National 
Museum, have enabled Mr. A. D. MacGillivray to demon- 
strate the origin of the modern complex hymenopterous 
wing from one of the simplest type. Thronghout the line 
of evolution all the modifications have tended to render 
the wing more efficient as an organ of flight, this efficiency 
being due to the arrangement of the veins in such a manner 
as to stiffen the areas subjected to the greatest strain. 


Ix the Verhandlungen of the German Zoological Society 
for 1905 Prof. Simroth discusses the geographical distribu- 
tion vf land-shells, salamanders, and ganoid fishes, more 
especially in connection with climatic changes due to pre- 
cession of the equinoxes; while Dr. K. Guenther con- 
tributes a review of theories and facts bearing on_bird- 
migration. Special interest attaches to an article by Dr. 
©, Abel on the phylogenetic evolution of the cetacean dent- 
ition and the systematic relations of the Physeterida, Both 
physeteroids and ziphioids are considered to have origin- 
ated, independently, from squalodonts during the Miocene, 
while the latter are connected with the true Eocene zeuglo- 
donts by means of Microzeuglodon. If this phylogeny be 
well founded, we may accept the descent of cetaceans from 
creodont carnivores. 


AMONG the contents of part ii. of the third volume of 
the quarterly issue of the Smithsonian Miscellaneous Collec- 
tions is a paper on the great whale-shark (Rhinodon 
typicus), by Mr. B. A. Bean, in which figures are given 
of the type specimen taken at the Cape in 1828, and of an 
individual recently stranded on the Florida coast. This 
shark is stated to grow to a length of 60 feet, and is thus 
the next largest animal to the biggest kinds of whales. Like 
its relative the northern basking shark, it has a terminal 
mouth and feeble dentition, and is quite harmless to man. 
In a second article Mr. W. 11, Osgood describes remains 
of certain ancestral musk-oxen from Alaska und other parts 
of Arctic America, while in a third Mr. T. 
a very interesting account of the carp group. In the course 
of a paper on Mexican land-shells, Dr. W. H. Dall de- 
scribes a new genus, Hendersonia, remarkable for having 
developed a multispiral discoid shell, with an upturned 
mouth, quite unlike those of its relatives. 


Gill furnishes 


Ix the Bulletin of the Johns Hopkins Hospital for 
February (xvii., No. 179) the biographical sketches of 
medical worthies of former times, which have formed a 
marked and interesting feature of recent issues, are con- 
tinued, the subject of this month's sketch (by Dr. Walter 
Steiner) being the Rev. Gershom Bulkeley, of Connecticut, 
born abont 1635, who, having served in the ministry, was 
obliged to resign owing to weakness of voice, and sub- 
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sequently devoted himself to the practice of medicine. 
Articles of medical interest, reports of societies, &c., com~ 


plete the number. 


In his presidential address to the Entomological Society 
of London, Mr. F. Merrifield surveyed the results obtained 
by other investigators and himself in studies of the in- 
fluence of temperature and other conditions on insects. As 
a result of artificial experiments, it has been found that 
alteration of temperature on developing insects affects to 
some extent the colouring of the adults. Apparently high 
and low temperatures do respectively make the insects 
tend to approximate in colouring to warmer temperate and 
arctic types. 

Tue issue of the Philippine Journal of Science, the first 
number of which (January) has reached us, is further proof 
of the manner in which scientific research is being culti- 
vated by the American Government. The journal is well 
printed on paper 10 inches by 7 inches, and contains several 
excellent illustrations. The editors are Dr. Paul Freer 
and Dr. Richard Strong and Mr. H. D. McCaskey, and 
the contents of the present number are three articles on 
the cocoa-nut palm and oil, by Dr. Freer, Mr. E. B. Cope- 
land, and Mr. H. S, Walker respectively ; the occurrence 
of Schistosoma japonicum vel. Cattoi (a parasite fluke) in 


the Philippines; and a study of some tropical ulcerations 
of the skin, by Dr. Strong. 


Pror. .\bami discusses in an interesting paper the ques- 
tion of the transference of bovine tuberculosis to man 
through milk (dimer. Medicine, ix., 1905, p. 653). Ile 
holds that such conveyance is nat so frequent as is generally 
accepted (von Behring goes so 
human tuberculasis to the use of tuberculous milk in 
infancy). INitasato has recently published statistics of the 
incidence of tuberculosis in Japan, which show that the 
deaths from tuberculosis in Japan are just about in the 
same proportion to the total deaths and to the total popula- 
tien as are the deaths from this disease in European 
countries; but primary intestinal tuberculosis in the young 
(which has been attributed to the ingestion of tuberculous 
milk) is rather more prevalent (30 per cent. of the total) 
than in Europe and America (25 per cent.). The use 
af cows’ milk for feeding infants is unknown in Japan, and 
Prof. Adami therefore holds that the facts gathered in 
Japan show that intestinal tuberculosis, which is as fre- 
quent there as in Europe, cannot be attributed to the 
ingestion of infected cows’ milk, and cannot therefore be 
of bovine origin; and the inevitable conclusiun is that if 
intestinal tuberculosis is moderately frequent, and not of 
bovine origin, then similarly a large proportion of European 
intestinal tuberculosis is in all probability not 
infection from milk. 


far as to attribute most 


due to 


Two leaflets referring to British East Africa have been 
received; of these, leaflet No. 12 of the Department of 
Agriculture, Nairobi, provides a list of forage plants with 
their special characteristics, and leaflet No. 2, issued by 
the Forest Department, deals with native trees. The list 
of native trees, with vernacular names and uses, is accom- 
panied by a few hints as to the selection of suitable species, 
the collection of seeds, and the methods of planting. 


THe Kew Bulletin for the year 
reached us a few duys ago! 


1900 (Nos. 178-180) 
The Bulletin, which has been 
in abeyance since the volume for 1901 was completed—with 
the exception of a part issued as No. 1, 1905—was re- 
inaugurated with a part recently published as No. 1, 
1906. This number is devoted entirely to descriptions of 
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mew specimens, the contents being ‘‘ Decades Kewenses, 
xxxvi-xl.,"" ‘' Diagnoses Africunas, xiv.,"" and ‘ New 
Orchids, Decade 26.’’ The first furnishes a Hist of ferns 
and flowering plants, of which the majority were collected 
by Dr. Henry in China. An interesting species is Cuscuta 
Uperaftii, that has been grown on potatoes from seed 
collected in Tibet by Mr. W. M. Upcraft. A list of staffs 
in botanical departments at home, in India, and the colonies 
thas also been published as Appendix iv., 1905. 


AN interesting report on the mineral resources of the 
Walahasti Zamindary, Madras, has been published by Mr. 
V. oS. Sambasiva Iyer, of the Mysore Geological Depart- 
ment (Bangalore, 1906). Gold, iron ore, barytes, and 
marble are met with. The evidences obtained and the 
records of old workings fully justify a detailed prospecting 
of the Sirasinumbedu gold deposits. 


Ix the Engineering Magasine for March there is an 
admirably illustrated acconnt of gypsum mining in the 
vicinity cf Paris by M. Jacques Boyer. Interesting de- 
tails are given of the calcination of the material and of 
the preparation of plaster of Paris. At the present time 
some eighty companies are engaged in the industry near 
Paris, and 5500 workmen are employed. 


A REMARKABLE example of the surface outcrop of an iron 
ore deposit is illustrated in an article on iron ore in 
Mexico, by Mr. R. H. Anderson, in the Engineering and 
Mining Journal of New Yurk (vol. Ixxxi., No. 9). The 
deposit is situated on the Las Truchas creek, near the 
boundary of the States of Michoacan and Guerrero. The 
outcrop is 10,000 feet in length and 4ooo feet wide. It 
mises to a height of 450 feet. 


THE paper on smoke prevention contributed by Mr. A. J. 
Martin to the conference on smoke abatement at West- 
minster in December, 1905, has now been published in 
pamphlet form (London: Sanitary Publishing Co., Ltd., 
price 1s.). Mr. Martin advocates a scheme of long-distance 
gas transmission, and urges that a strong permanent com- 
mittee be appointed by the Government to deal with the 
evils produced by smoky fogs, and the desirability of pro- 
viding a cheap, smokeless fuel for domestic and industrial 
use. 


THE opening number of vol. iii. of the Bolletino of the 
Italian Meteorological Society contains an interesting 
article on the supposed connection between rainfall and 
volcanic activity, unsigned, but evidently emanating from 
the Observatory of Catania. The author finds that 
whether account is taken of the daily variation in the 
activity of Etna during the eruption of 1892, or the whole 
series of eruptions the date of which is known with 
accuracy, there is no evidence of any connection between 
the volcanic activity of Mount Etna and the local rainfall ; 
neither of these determines or is determined by the other. 


Tne weather during the past week has been unusually 
cold and disagreeable over the whole of the British Islands, 
the day temperatures being about 10° below the average 
for fifty years, with sharp frost at night, and frequent 
showers of snow and hail. These conditions were produced 
by a complex distribution of barometric pressure, the chief 
features of which were an anticyclone lying over the 
Atlantic at some distance to the west of our shores, with 
areas of low pressure over Germany and the south-west of 
France, and they were consequently accompanied by bitter 
northerly and north-easterly winds, whilst gales were ex- 
perienced on several coasts. The following low night 
screen temperatures have been reported to the Meteor- 
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ological Office :—22° in the Midland counties and 23° in 
the south of England. At Greenwich the exposed thermo- 
meter fell to 18° on the morning of March 23. Sunshine 
exceeded the normal amount in several districts. 

Tue University of Innsbruck publishes in a concise and 
handy form the results of the observations made at its 
meteorological observatory, situated about 1886 feet above 
the sea. The last pamphlet received contains observations 
and mean results for 1902, taken three times a day, together 
with hourly values from various self-recording instruments. 
The tables have been prepared by Dr. W. Trabert, which 
is a sufficient guarantee for the accuracy of the work. 
There is a useful appendix by Mr. H. von Ficker on cloud 
formation in the Alpine vallevs from observations extend- 
ing from January, 1904, to March, 1905, with valuable 
notes on the occurrence and behaviour of the I’éhn wind. 
This phenomenon is well known to Alpine observers as, 
generally speaking, a dry, warm wind, to the influence of 
which the melting of the snow in the spring is chiefly 
due. 

Tue current number of the British Journal of Psychology 
(vol. i., part iv.) contains as its main feature an article by 
Dr. W. H. R. Rivers entitled ‘‘ Observations on the Senses 
of the Todas,’? a small and possibly degenerating com- 
munity of about 800 individnals, living among the Nilgiri 
Hills in southern India. The methods of observation 
were similar to those used by the Cambridge expedition 
to the Torres Straits. Visual acnity, colour-vision, visual 
illusions, tactile discrimination, tactile illusions, sensibility 
to pain, smell, taste, hearing, were all made the subject 
of tests. Of these the most elaborately treated are 
visual illusions, particularly the illusion of compared hori- 
zontal and vertical lines, and Dr. Rivers puts the results 
obtained from the Todas in this department of observ- 
ation alongside those obtained from Cambridge under- 
graduates. In his general conclusions he lays stress on 
the difference in the part played by inference in the process 
of determining the sensory threshold, and the consequent 
difficulty of comparing sense-acuity in races of different 
culture. This play of inference reaches its greatest scope 
in the case of smell. In visual acuity and the tactile 
acuity of the forearm it would appear that the Todas 
have a slighter degree of sensibility than more civilised 
races, but they are inferior rather than superior in acuity 
of smell, and probably in acuity of hearing; they are also 
less sensitive to pain. Among other articles are those of 
Dr. James Ward, ‘‘Is ‘ Black’* a Sensation?’’ and of 
Mr. W. McDougall, on ‘“ The Illusion of the * Fluttering 
Heart’ and the Visual Functions of the Rods of the 
Retina.’’ Mr. McDougall points out that two quite 
distinct illusory appearances have been hitherto confused 
and brought together under the designation ‘“‘ the flutter- 
ing heart,’’ and he claims that the true explanation of one 
of these is to be found in a suggestion made by Prof. J. 
von Kries. 

In the Chemiker Zeitung for March 21 is an interesting 
report, by Dr. E. Gerlach, dealing with the advances made 
by electrotechnical industries during last year. The 
writer deals particularly with electrical illumination, tele- 
graphy and telephony, mew accumulators, dynamo 
machines, electrical heating, power transmission, “electrical 
railways, conductors and insulators, and measuring instru- 
ments. 

As is well known, the carbides of different metals yield 


different hydrocarbons when acted upon by water. Thus 
while calcium carbide gives acetylene, aluminium carbide 
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aluces marsh gas (methane). We learn from the Zeit- 
hyift fur Elektrochemic (vol. xii., p. 20) that in St. 
Alban, France, a carbide is now being manufactured from 
which ethylene is evolved when it is acted upon by water. 
‘The ethylene so obtained is pumped into sulphuric acid, by 
which it is absorbed with production of ethyl hydrogen 
sulphate. Now when ethyl hydrogen sulphate is acted upon 
ly water, alcohol and sulphuric acid are produced. By 
distillation the alcohol can be obtained free from the 
sulphuric acid, and the sulphuric acid can again be obtained 
in the concentrated condition by evaporation. Further- 
more, the metallic oxide which is used in the production 
of the carbide is again obtained when the carbide is acted 
upon by water, so that the production of alcohol is summed 
up in the equation carbon+energy=alcohol. Up to the 
present it has been found necessary to use four times 
the quantity of carbon which should theoretically be re- 
quired. I1ow much more energy it is necessary to employ 
than is required by the theory is not stated. We remember 
that so far back as 1893, when the calcium carbide industry 
Was in its infancy, it was suggested that the acetylene 
might by reduction with hydrogen be converted into 
ethylene, and the ethylene so obtained be employed for the 
manufacture of alcohol. In fact, we believe that several 
patents were taken out upon the subject. Owing to the 
difficulty of reducing acetylene, the process could hardly 
be expected to be a success. In the present case, however, 
provided the formation of the carbide is not too costly and 
the recovery of the sulphuric acid and metallic oxide not 
{co expensive, the process scems to possess at any rate the 
elements of success. 


Tue first part has been received of an ‘‘ Atlas of the 
World's Commerce,’’ by Mr. J. G. Bartholomew, which is 
to be published by Messrs. George Newnes, Ltd., in twenty- 
two parts. The parts, which cost 6d. each net, are to 
appear fortnightly. 

Mr. Davip Nutt has issued a ninth edition of the fate 
Prof. .\. Milnes Marshall’s well known book on ‘‘ The 
Frog: an Introduction to Anatomy, Histology, and 
Embryology.’? The work has been edited by Dr. F. W. 


Gamble, who has revised the chapter on development 
added some figures. 


and 


NEW monthly periodical, entitled Science and Tech- 
nology, price sixpence net, has just appeared. It is in- 
tended to be of interest and assistance to teachers and 
students. The first number contains articles dealing with 
educational administration, examination syllabuses, and re- 
ports of meetings. The only contribution of a wholly 
scientific character is a reprint of Prof. S. P. Thompson’s 
lecture at the Royal Institution on the electric production 
of nitrates from the atmosphere. 

A THIRD edition of Sir William 
the Atmosphere. 


Ramsay’s ‘‘ Gases of 
The History of their Discovery,’’ has 
heen published by Messrs. Macmillan and Co., Ltd. The 
first edition of the book, published in 1896, included a 
non-technical description of argon, discovered in the atmo- 
sphere in 1894. To the second edition of 1900 a new 
chapter was added describing the other four inactive gases 
discovered to be present in air-—-helium, separated from the 
atmosphere in 31g00, and neon, krypton, and xenon, dis- 
covered in 1898, and separated from argon and from each 
other during 1899 and 1900. The present edition has also 
been enlarged by the addition of another chapter, this one 
treating of the radio-active gases produced by the dis- 
integration of radium and radium-thorium, which have 
been added recently to the list of constituents of the atmo- 
sphere. 
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OUR ASTRONOMICAL COLUMN. 


Comer 1906¢.—From observations made on March 19, 
20, and 21, Dr. Strémgren has computed the following 
elements and ephemeris for the comet discovered by Mr. 
Ross on March 18 :-— 

Elements. 
T =1906 Feb. 22'216 Berlin M.T. 
SAS PIe 2471) 
fev Gets Maree 
t== $0 34''0 
log g =9°S8336 
Ephemeris 12h. M.T. Berlin. 


-1906'0 


1906 a 6 log A Bright 
him. 5s. ¢ ness 
Nara 2607, cus sees + 4 115 0°2356 063 
April 2 2 48 40 + 7 384 0°25.47 0°53 
6 2eSSano +1047 5 ... 0°2732 “oma 

(Kiel Circular, No. 87.) 
OBSERVATION OF COMET 1905¢ AFTER PERIHELION.—A 


letter received from Prof. Tl. R. Morgan (Glasgow, U.5..1.) 
by Prof. Pickering states that the Jlormer observed 
Giacobini’s comet, 1905c, on February 21, that is, since 
it appeared to the east of the sun. 

The comet’s apparent position at 7h. gom. 44s. (Glasgow 
M.T.) was a=1h. 8m. 29-2s., 8=—11° g/ 11”, which gave 
corrections of —11s. and —3'-4 to Herr Wedemeyer’s 
ephemeris on the date of observation (Astronomische 
Nachrichten, No. 4079). 


New VARIABLE STARS IN THE REGION ABOUT y SAGITT-E.~ 
From the comparison of several photographs taken with the 
Bruce telescope, Prof. Wolf has discovered filty-five new 
variable stars in the region about y Sagittz. 

In No. 4079 of the Astronomische Nachrichten he gives 
the details concerning the discovery and measurement of 
each star, and, in addition, a list showing the position 
(1855-0) and the magnitude on various dates between 19007 
and 1905-7. Forty-seven circular charts which accompany 
the paper show the region immediately surrounding each 
variable. 


THE SUPPOSED NEBULOSITY AROUND NOVA A\QUIL.E NO. 2. 
—In the opinion of Prof. Frost, the suggestion that the 
nebulous appearance of images of Nova Aquile No. 2 is 
entirely due to chromatic aberration is the correct one. 

Plates taken with the 24-inch reflector at Yerkes Observ- 
atory on September 21 and 27, and October 23, 1905, show 
no nebulosity, whilst Prof. Wolf has obtained similar 
effects to this apparent nebulosity with other stars having 
peculiar spectra. A third argument against the pheno- 
menon being due to true nebulosity is that, in order to 
produce the image obtained, the intrinsic brightness would 
have to be at least 1800 tines as bright, in proportion to 
the light of the star, as that of the nebula known to exist 
around Nova Persei (dstrunomische Nachrichten, No. 4079). 


SomE TEsTs OF THE SNOW TELESCOPE.—A very interest- 
ing note by Prof. Hale, published in No. 1, vol. xwiii., of 
the Astrophysical Journal, describes the present condition, 
and some tests, of the large Snow telescope which has 
been erected at the Solar Observatory, Mount Wilson. 

The greatest inconvenience encountered in the early use 
of this instrument was in connection with the spectro- 
heliograph work. Three mirrors are employed, of which 
the first, the 30-inch coelostat mirror, reflects the solar rays 
on to a 24-inch plane mirror, which in turn directs the 
beam on to the 24-inch concave mirror of 6o-feet focus, 
which forms the image of the sun on the primary slit. 

When the instrument was used, with a high sun, on a 
hot, windless day, it was found that a serious change of 
focus, amounting in some cases to 12 inches, occurred, and, 
worse still, the mirrors became distorted, giving a differ- 
ence of focus for the opposite limbs of the image of as 
much as 3 inches. 

On days when a cool breeze blew across the surface of 
the mirror the change was less, so arrangements have now 
been made to send a current of air across the face of each 
mirror between the exposures, by means olf fans. 

Prof. Hale has found that an hour after sunrise is the 
best time for solar work, and after that an hour before 
sunset, 
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Experiments are being carried out for the purpose of 
discovering some good substitute for glass in mirror 
making. ‘‘Invar’’ has proved to be too soft, and the 
fused quartz discs have not been a success. Prof. Hale 
suggests that speculum metal will be found to answer the 
purpose better than glass. 

Photographs taken with the Snow telescope have proved 
better than those obtained with the qo-inch refractor at 
Yerkes, and Prof. Hale states that, from a mechanical 
standpoint also, the telescope has proved completely 
successful. 


See ON THES MN RAESTS OF PEPTIDES 
AOSD) JAR OIE IONS 

MONG the many brilliant achievements in synthetic 

chemistry accomplished by Prof. Emil Fischer during 

the last quarter of a century, none have surpassed in 

interest the remarkable series of researches which formed 

the subject of a recent address to the German Chemical 
Society. 

In reading this address it is impossible to say which 
commands greater admiration, the author's consummate 
skill and endless resource in sweeping aside each difficulty 
as it arose in a most intricate field of experimental 
inquiry, or his intense and ceaseless activity in producing 
almost month by month during the past five years a wealth 
of new knowledge of the very first importance to biological 
science. 

“Whilst onr cautious colleagues,’’ says Prof. Fischer, 
‘‘ fear that a systematic study of this group of compounds 
(the proteids) will be beset with endless difficulties on 
account of their troublesome physical features, there are 
others, among whom I count myself, who are more 
optimistic, and hold that an attempt at least ought to be 
made with every modern appliance to lay siege to this 
unconquered citadel; for it is only by a bold attempt that 
the limitations of our present methods can be adequately 
guuged.”’ 

The success which has so far attended Prof. Fischer’s 
first attack promises a speedy capitulation. The proteids 
will then be made to deliver up the key to their molecular 
structure, and the first real advance in biochemistry will 
have been accomplished. 

Although physiological chemistry has done much in the 
past in the way of classifying the numerous members of the 
proteid group, in preparing a few members in the crystal- 
line form, in attaching to different individuals different 
biological functions, and in ascertaining the fundamental 
changes effected by ferment action, our knowledge of their 
chemical constitution has up to the present been extremely 
meagre. Apart from the percentage composition, it is 
limited mainly to the results of hydrolysis by acids, alkalis, 
or digestive ferments. When submitted to these agents 
all proteids vield successively albumoses, peptones, and, 
finally, amino-acids. Of the nature of the first two we 
are but little better informed than of that of the proteids 
themselves. 

The study of the amino-acids has been attended with 
more success, for not only has the structure of the majority 
of them been ascertained, but many have been prepared 
synthetically. The following is a list of amino-acids 
obtained by hydrolysing one or other of the natural 
proteids :— 


’ 


Glycine Serine (a-amino-8-hydroxy- 
Alanine propionic acid) 
Aminovaleric acid Tyrosine 
Leucine Tryptophane  (skatolamino- 
Tsoleucine acetic acid) 
Phenylalanine Lysine 
Glutamic acid Arginine 
Aspartic acid Histidine 
Cysteine Diaminotrihydroxydodecanic 
a-Pyrrolidine carboxylic acid acid 

(proline) Diaminoglutaric acid 


Diaminoadipic acid 

Hydroxyvaminosuccinic acid 
Dihydroxyaminosuberiec acid 
1 Wide Address by Prof. Emil Fischer, ‘‘ Untersuchungen iiber Amino- 


siuren Polypeptide und Proteine” (Bera ite dev deutschen Chen. Gesell, 
2906, XXxxix., 530.) 
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Hydroxy-pyrrolidine carb- 
oxylic acid (oxypyroline) 


lc was to the study of these acids—the fragments, so 
to speak, of the albumin molecule—that Fischer first 
directed his attention, hoping ultimately by piecing them 
together to construct the simplest of the albumins. In 
the synthesis of the monoamino-acids Fischer has added 
to the methods already known that of brominating the 
alkyl malonic esters and then converting the correspond- 
ing acid into the e-bromo-fatty acid, which with ammonia 
vields the amino-acid. He has, moreover, devised an 
ingenious process for resolving the synthetic, and, con- 
sequently, inactive compounds into their active components. 
The amino-acids are such weak acids that they refuse to 
form crystalline salts with the active alkaloids. By con- 
verting them into the benzoyl or formyl! derivatives, strong 
acids are produced which may be easily resolved by the 
ordinary process of fractionally crystallising the salts of 
the active bases. The diamino-acids, such as ornithine 
(a8-diaminovaleric acid) and lysine {(ae-diaminocaproic 
ucid), both common products (the former as arginine) of 
proteid hydrolysis, have also been synthesised by Fischer 
by adapting Gabriel’s reaction in one case and that of 
Blank in the other. Gabriel’s phthalimidopropylmalonic 
ester, when brominated, gives a monobromo-derivative, 
which is then hydrolysed and heated to remove one carboxyl 
group, the resulting compound being phthalimidobromo- 
yaleric acid, 


ico 
Cie N.CH..CH,.CII, CHBr.COOH. 
CO’ 


This was converted into the amino-derivative, and by 
splitting off the phthalyl radical the racemic form of 
natural ornithine was obtained, 


NH,.CH.CH,. CH,,CH(NH,).COOH. 


The starting point for the preparation of lysine was 
Blank’s y-cyanopropylmalonic ester, 


CN.CH,.CH,,CHs.CH(COOC,H;5)., 
which is converted by nitrous acid into e-oximino-d-cyano- 
valeric ester, 

CN.CH,,CH,. CH.C(:NOH).COOC,H3. 


The latter, on reduction, yields the racemic form of lysine 
(ae-diaminocaproic acid). The synthesis of hydroxya™ino- 
acids such as serine of silk fibroin has also been accom- 
plished by applying Strecker’s reaction to the hydroxy- 
aldehydes. Thus ammonia converts the cyanhydrin Crs 
glycollic aldehyde into the aminocyanhydrin which on 
hydrolysis yields inactive serine, 


CH,(OH). CHO—-CH,(O1l).CH(OH).CN— 
CH,(OH).CHNH,.CN—-CH,(OH) CHNH,,COOH. 


Of no less importance to the solution of the albumin 
problem have been the new methods furnished by Fischer 
for the separation and identification of the products of 
proteid hydrolysis, for a correct knowledge of the varied 
compounds which compose the albumin molecule must 
necessarily precede any attempt to effect its synthesis. 
Foremost among these stands the ‘ester method.” It 
consists in converting the mixture of amino-acids, obtained 
on hydrolysis, into the corresponding esters, which are 
then submitted to fractional distillation under very much 
reduced pressure (10-15 mm.). The method cannot, how- 
ever, be conveniently applied to the separation of tyrosine 
or the diamino-acids, which are treated in a different 
fashion. Space does not permit of more than a passing 
reference to the formation of benzoyl, formyl, and 
B-naphthalene sulphonyl derivatives, and of the phenyl 
hydantoins obtained with phenylisocyanate, all of which 
have been utilised either in the purification or identifi- 
cation of the amino-acids. We must leave this part of 
the subject in order to follow Prof. Fischer into the more 
attractive field of constructive research, and examine the 
plans which he has laid for attacking the synthetic side 
of the problem. Simply stated, the object he has had in 
view has been to link together two, three, four, or more 
molecules of those amino-acids which the proteids yield 
on hydrolysis, and by varying the combinations to 
obtain eventually something resembling the peptones or 
the simplest albumins. To these artificial combinations of 
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amino-acids Fischer has given the name of polypeptide, 
or, according to the number of single amino-acid groups 
present, di-, tri-, tetra-, &c., peptide. This view of the 
constitution of proteid matter, which seemed at the outset 
of the investigation warranted by the nature of the evidence 
then forthcoming, received ample justification by the 
very recent isolation of the first natural dipeptide in the 
process of hydrolysing silk fibroin. But we are antici- 
pating matters. The first of the polypeptides was obtained 
by Curtius in 1882, but as its structure is complex and 
has only been lately ascertained, we will begin with the 
simpler members prepared by Fischer. 

In i901 Fischer and Fourneau found that glycine 
anhydride, which, according to Curtius, is formed when 
glycine ester is heated in aqueous solution, is partly 
hydrolysed with mineral acids into glycylglycine, the first 
and simplest of the dipeptides, 

/CH,.CO. 
Nu NH +11,0=NH,.CH,.CO.NH.CH,..COOH, 
SEOIGH.e 


A year later Fischer found that a third amino-acid or 
peptide group could be linked to the carbethoxy-derivative 
of glycylglycine (prepared by the action of chloroformic 
ester on the dipeptide) by heating it with leucine ester, 
whereby carbethoxyglycylglycyl-leucine ester resulted, which 
on hydrolysis is converted into the free acid, 


C,H;CO,.NH.CH,.CO.NH.CH,.CO.NH CH(C,H,)CO,H. 


The next year saw the introduction of a new method 
for adding fresh links to the peptide chain by the use of 
thionyl! chloride. This effeets the conversion of the end 
carboxyl group into the acid chloride, and it thus became 
possible by the subsequent action of an amino-ester to 
add a new peptide group to the molecule. Thus 
carbethoxyglycylglycine was converted successively into 
the acid chloride, and then by the action of glycine ester 
into carbethoxydiglycylglycine ester, and by a repetition of 
the process into carbethoxytriglycylglycine ester. Similar 
compounds with different amino-acids were obtained by 
this reaction. In all of them, however, the carbethoxy- 
group at the amino end of the chain refused to be removed, 
and a new method had to be found for preparing the free 
polypeptides. This was soon forthcoming. In 1903 Fischer 
and Otto introduced the chloracyl chlorides for the pur- 
pose. Glycylglycine ester was first combined with 
chloracetyl chloride, hydrolysed, and warmed with 
ammonia, whereby diglycylglycine was formed, 


CICH,.COCI + NHy.CHy.CO, NH.CH,.COOR= 
CICH,.CO,NH. CH, .CO,NH.CH..COOR + HCl. 
CICH,,.CO,NII.C11,.CO,NH.CH..COOH +NH,= 
NH, Cii,.Co, NH. CH,.CO NH. CH, COOH fiitGl 


fruitful, and led to the 
tri-, tetra-, and penta- 


This method proved extremely 
production of a variety of di-, 
peptides. 

It will be easily conceived how the methods just de- 
scribed afford the means of lengthening the peptide chain 
at either end. In the one case an a-chloro- or bromo- 
acyl chloride is added to the amino-group at one end, or, 
ut the other, the carboxyl group is converted into the acid 
chloride, for which purpose thionyl chloride has since been 
replaced by phosphorus pentachloride dissolved in acetyl 
chloride. In the first case the action of ammonia, in the 
second that af an amino-acid or another peptide (the ester 
is not necessary) in presence of alkali, produces the new 
peptide. By combining the two processes, hexa- and hepta- 
peptides giving the biuret reaction have been formed from 
diglycylglycine, and Prof. Fischer confidently predicts the 
syothesis of still longer chains. In the present year 
Fischer has also found that two molecules of the methyl 
ester of diglycylglycine can by heating be combined into 
the ester of pentaglycylglycine, which vields the hexa- 
peptide on hydrolysis. 

Hf the proteids themselves and the amino-acids to which 


they give rise comprised optically inactive members, the 
experimental difficulties in the way of synthesis might be 
looked upon as approaching solution; but few ai the 


nutural products are inactiye, 


L and the question of pre- 
paring by artificial 


means active polypeptides must be 
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faced. This part of the problem has not been neglected. 
By resolving the amino-acids into their active constituents 
before linking them together, or by submitting certain 
inactive members to the selective fermentation of pancreatic 
juice (for trypsin acts upon some of the polypeptides as it 
does on proteids), active polypeptides have been obtained. 

In addition to the action of trypsin, the polypeptides 
exhibit many characteristics of the simpler proteids; they 
are for the most purt soluble in water; especially is this 
the case where the peptide is composed of different amino- 
acids; they are insoluble in alcohol, and many of the 
higher members give the ‘ biuret’? reaction. Like the 
proteids, also, they are quickly aad completely hydrolysed 
by strong hydrochloric acid into amino-acids; the action 
of dilute hydrochloric acid and caustic alkalis is, on the 
other hand, very slow. 

The concluding sections of the address will appeal more 
especially to physiologists, for they deal with the products 
of hydrolysis of the proteids themselves. Space will not 
permit of more than a passing reference to them; the 
reader who is interested in the products obtained by the 
action of pancreatic juice or the combined action of pepsin, 
hydrochloric acid, and pancreatin must refer to the original 
memoir. It may, however, be stated that pancreatin 
yields, in addition to numerous monoamino-acids, a pro- 
duct which does not give the biuret reaction, but shows a 
certain resemblance to the artificial polypeptides, and breaks 
up oa hydrolysis with acids into alanine, leucine, glutamic 
and aspartic acid, as well as proline and phenylalanine. 
By the successive pepsin and pancreatin digestion the 
amount of this polypeptide body is diminished, but in its 
place proline and phenylalanine appear. 

As many of the commoner forms of proteid matter 
behave in this way, Fischer concludes that proline is an 
actual constituent of the proteid molecule. For similar 
reasons he includes tyrosine, leucine, alanine, tryptophane, 
&c., which always appear in the pancreatic digestion of 
albumin, a view which is supported by the action of 
pincreatic juice on the artificial polypeptides containing 
these groups. But of all the facts which point to the 
polypeptide nature of the albumins, the most convincing 
is Fischer and Abderhalden's latest discovery of a dipeptide 
in silk fibroin, which they have identified us glycyl-d- 
alanine. The method of preparation is interesting, because 
it introduces the new principle of combining acid with 
pancreatic hydrolysis. The silk fibroin is first digested 
with 70 per cent. sulphuric acid for several days at 18°, 
then diluted with water, the acid removed with baryta, 
and the liquid evaporated and suhmitted to the action of 
pancreatic juice for eight days. The tyrosine which had 
then separated was removed, and the esters of the amino- 
acids were formed in the usual way and heated under 
reduced pressure at 65° to remove the alcohol and a little 
glycine and alanine ester. 

From the syrupy residue dissolved in alcohol and satu- 
rated with ammonia gas (to convert the dipeptide ester 
into the diketopiperazine), a crystalline precipitate of glycyl 
alanine anhydride slowly separated. Fischer sees in this 
discovery a near prospect of obtaining the most important 


constituents of the natural peptones, and even of the 
albumoses, and of reproducing them artificially. ‘ But the 
problem of reproducing true albumins,’”’ says Fischer, “‘ is 


of far greater difficulty, for their reconstruction from the 
first products of hydrolysis (peptones and albumoses) will 
require entirely novel methods, and when these are found 
their application will probably be a laborious process. 
One may therefore ask the question whether the eventual 
success will compensate for the labour expended. This 
depends, in my opinion, on the profit which biological re- 
search can derive from it, and this, again, on the manner 
in which the synthesis has been accomplished. For such 
a synthesis may be compared to a tourist who rushes 
through a country in an express train and sees nothing. 
It is otherwise if the synthesis is constrained to advance 
slawly and to construct the molecule step by step. It is 
then like a traveller journeying on foot, who notes every 
feature of the road, and tries each side-path before the 
right ane is found. Tle not only learns every inch of the 
country, but understands the nature of its inhabitants. He: 
knows his way and can direct others. 1 can only loole 
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upon it, therefore, as a piece of good fortune that synthesis 
demands the creation of countless new methods of con- 
struction, separation, and recognition, and the study of 
hundreds of intermediate products before the proteids them- 
selves can be reached. For these methods not only serve 
in the end to pruduce all the natural albumins, but bring 
to light many more which may eventually serve to explain 
the remarkable changes which certain proteids effect in 
the form of ferments and toxins. Nfealeis. (Cr 
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[> its report for 1905, the Royal Society for the Protection 

of Birds directs attention to the circumstance that the 
year under review is the first during which it has enjoyed 
the privilege of a Royal Charter. Reference is also made 
to the importance of last year’s ornithological congress in 
connection with the recognition of the great principle that 
bird-protection is an international affair, and that, in the 
case of migratory species, it is of little use to adopt pro- 
tective measures in this country if indiscriminate slaughter 
is carried on abroad. {t is, moreover, also pointed out 
that we are by no means I/ree from reproach in this matter 
even at home, as is exemplified by the instance of a honey- 
buzzard which was killed and mounted in the Isle of 
Wight, although such procedure would have been illegal 
in Hampshire. The progress of bird-protection in India is 
referred to with approval ; but it is stated that further inter- 
national action is required in connection with the trade 
in ‘‘ osprey-plumes.”’ 

Simultaneously with the report of the English Society for 
the Protection of Birds, we received those of the kindred 
American body, the National Association of Audubon 
Societies, for 1904 and 1905. The former of these contains 
a history of the ‘‘ Audubon movement ”’ in the United 
States by Mr. W. Datcher, the president of the association, 
and also the results of a special effort for the protection 
of water-birds, made possible by a fund at the disposal of 
the association. In the report for 1905 the president has 
to congratulate the association on its first year’s working 
as a corporate organisation, the incorporation having 
largely augmented its power for good. After referring to 
the cordial relations existing between the association and 
foreign bodies the work of which is of a similar nature, 
the president directs special attention to correspondence re- 
lating to the urgent need of protection for the extensive 
bird-colonies in certain islands in the Pacific. Special 
efforts are being made to enlist the interest of the general 
public in bird-protection by means of exquisitely illustrated 
leaflets (of which we have received a sheaf) descriptive of 
some of the rare and more interesting birds. In the case 
of the cardinal and so-called American goldfinch, the illus- 
trations are coloured. 


TEE ZENCE On MROINNE CHNICS “iN 
EDGE ION 


“THOSE of you who know what you are doing here and 

know what is being done in other places must feel 
that we are at a very interesting, almost a critical, time 
from an educational point of view. We may be said, 
indeed, to be at the beginning of a new renaissance—a new 
birth of learning, just in the same way that our forbears, 
A.D. 1000 up to A.D. 1200, were in the forefront of that 
first renaissance. But the trouble is that the dark ages 
did not cease then, for we have had a dark age since, and 
it is to correct this second dark age that this new birth 
is necessary. Now what did the inhabitants of Europe 
do at that first renaissance? They kept on the schools 
which had been brought down by the different rulers, the 
different church authorities, from the time of the Roman 
Empire. The Roman schools, judging from what the 
Romans did from Scotland to the south end of the Red 
Sea, must have dealt with the science of the time, and 
that perhaps is the reason that the earliest universities 
alwavs included ‘‘ the nature of things’ in their curricula. 
-\ modern public schoolmaster might not think their educa- 


1 Extracts from an Address delivered at the Borough Polytechnic Institute 
on December 4, 1905, by Sir Norman Lockyer, K.C.B., F.R-S. 
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tion complete because Latin and Greek were the modern 
languages then, and the students were taught no dead 
ones; but, be this as it may, at the renaissance they in- 
sisted upon the teaching of Latin, because then everybody 
who was anybody spoke Latin—it wus the lingua franca 
of Europe—and not to speak Latin was to belong to the 
corps of the deaf and dumb. Secondly, they had to learn 
Greek, because the movers in the educational world at that 
time were chiefly doctors, and they had learned all they 
could about doctoring and surgery from bad Latin ctrans- 
lations of bad Arabic translations of the Greek authorities, 
so that when the Greek manuscripts became available all 
the world was agog to learn Greek in order chiefly that 
they might learn medicine and surgery. Now, | want to 
point out to you that in this we had education founded 
absolutely and completely upon the crying needs of the 
time. Very good. Then if we are going to do anything 
like that in our new renaissance, what ought we to do if 
we are to follow precedent? We must arrange our educa~- 
tion in some wav in relation to the crying needs of the 
time. The least little dip into the history of the old uni- 
versities will prick the bubble of classical education as it 
is presented to us to-day. Latin was not learned because 
it had the most magnificent grammar of known languages. 
Greek was not learned in consequence of the transcendental 
sublimity of ancient Greek civilisation. Both these things 
were learned because people had to learn them to get their 
daily bread, either as theologians or doctors or lawyers, 
and while they learned them the ‘‘ nature of things ’? was 
not forgotten. 

Now what is the problem of to-day? We are in a world 
which has been entirely changed by the advent of modern 
science, modern nations, and modern industries, and it is 
therefore perfectly obvious that if we wish to do the best 
for our education it must be in some relation to those three 
great changes which have come on the world since the old 
days. Remember, in the old days there was no experi-~ 
mental philosophy, there was no steam, there was little 
relation practically between the ordinary lives of the people 
and the phenomena, or, at all events, the working of the 
world of nature around them. But with us all our life, the 
poorest life, the richest life, the country life, the town 
life, if it is to be lived properly and wholesomely, has to 
be lived in the full light of modern science; we have to 
know exactly the best thing to do and why we should do 
it. The problem before us to-day, if it be the same problem 
that was before those old peoples, the problem, that is to 
say, of learning everything we can from those around us 
in other nations, must drive us to the study of modern 
languages, just as the modern world conditions drive us to 
modern science, so that there, I think, we have an answer 
to those who mav ask of us: What changes are you going 
to make in modern education if you are going to have the 
best possible education? First of all, we have the fact 
that we are bound, if we follow precedent, to deal with 
those things which are of importance from the present 
point of view. Latin is no longer the lingua franca of 
Europe, and we have better guides in science and philo- 
sophy than Aristotle. A question which arises when we go 
on to consider this matter is a very simple one: Is it 
worth while bothering about education? Js it worth while 
troubling to inquire what the oid renaissance did or the 
new renaissance ought to do? Now there we approach a 
question in which the world is certainly very much wiser 
than it was a few years ago. ‘Thirty or forty years ago, I 
am sorry to say, in this country practically nobody cared 
anything whatever about education, at all events about the 
education of the people, and the trouble with us now—the 
trouble that we shall have to take years to get over—is 
that in Germany that question was settled as early as the 
time of Luther, who insisted that it was the duty of all 
communities to look after the education of their children 
as well as the building of bridges and the making of roads. 
Now | think it is generally accepted, both in this country 
and in others, that whether the citizens of a State are 
educated or not is a matter of absolutely supreme import- 
ance, and when | say ‘t educated ’’ I mean educated morally 
and physically as well as intellectually. [ft is no longer 
merely the concern of the child or of the child’s parent. 
It is acknowledged to be the only true foundation for a 
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State's welfare and continued progress under conditions of 
peace or under conditions of war. We must face the appli- 
cations of all the new sciences to every department of our 
much more complex national life, from the lowest employ- 
ment to the highest fields of statecraft. If this is anything 
like true we have a great responsibility cast upon us when 
we talk about education. .\nd when we inquire into the 
conditions we are still more impressed by this strenuous 
necessity of looking the facts in the face and seeing how 
this question affects us, not merely as being in this 
Borough Polytechnic, but as being Britons, as being 
members of a civilised community in the twentieth century. 
1 have already said that even so far back as the time of 
Luther the Germans insisted that all their children should 
be educated; there should be no difference between the 
rich and the poor. What has grown out of that? The 
thing has gone on from strength to strength, until now in 
Germany, to deal with the Old World, we find a country 
with the greatest number of universities, with the greatest 
possible desire, [rom the Kaiser down to the peasant, to 
do everything for Germany that can be done by educating 
every child that is born in the country. What did 
democracy do when it had fair play in the United States 
of America? The first thing done was to apportion millions 
of aeres for the future endowment of education. The acres 
did not mean much capitalised then, but they mean a great 
deal capitalised now; so that in the western States of 
America, where you get the purest voiced democracy that 
you can get, I think, on the surface of the planet, the 
children of the citizens, boys and girls, are educated from 


the age of six to the age of six-and-twenty without any call | 
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upon the parents or without any hesitation to carry as 
many as possible up to the very highest form of education. 
And when does the technical instruction come in there ? 
The technical instruction is given only to those who have 
taken degrees in the university. Japan is following on 
the same lines. The educational system of Japan was 
started as near as may be at the same time that the new 
educational policy was hegun here. The result of it has 
been that you have in Japan now a completely trained 
nation, trained to think, trained to do the best along any 
line that may turn up, and the difference between the 
existence of such a training and its opposite we have now 
in comparing the present condition of Japan with the 
present condition of China. Japan has become a world 
Power with whom we are proud to associate simply be- 
cause the Japanese children have hecn taught to think and 
to do for thirty years. That is one of the most blessed 
things to think of, because it shows that if any nation, 
even the British nation, ultimately finds that it is back- 
ward, some thirty years, or perhaps even twenty years, 
spent in Japanese fashion may put everything right. But 
if that is so, then it is my duty to point out to you that 
we have a great deal to do. 1 have said that our present 
system of education was commenced, roughly, some thirty 
years ago, when the Japanese system was started, but at 
present our system: deals only with primary and secondary 
education. Jt is a most extraordinary thing that our 
Minister of Education has not anything to do with the most 
important part of education. It is a situation truly British. 
Well, if we find that it is necessary to imitate the action 
of other States in having a department which shall include 
the top of education as well as the bottom, it is right 
that I should tell you at once that this will cost a great 
deal of money above what we spend at present. If we take 
one German university, Berlin—the equivalent of the Uni- | 
versity of London—the German State spends on it the sum 

of 169,000]. a year. That is to say, it spent that sum in 

the year 1891-2; whereas for our higher educational 

institutions—all the universities and university colleges in 

England, Ireland, Scotland, and Wales—uontil quite 

recently, the British Government allowed a smaller sum. 

That, I suppose, perhaps may be considered a fair estimate 

of the importance of education in the eyes of the British 

Government and in the eyes of the German Government. 

The worst of all this is that it is not merely a question of 

money and increasing taxation; it is a question of the 

hampering of all the industries of the country from top to 

bottom, from John O’Groat’s to Land's End. Jn an 

official document published by the United States Govern- 

ment some four years ago, it was stated, as a result of 
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considerable inquiry, that, taking the day students in the 
United States, in those colleges and universities where only 
day students were considered, there were more teachers of 
science in the United States than there were students of 
science turned ont from the English colleges. Now, if 
that or anything like it is true, do you think that in any 
continued competition along any line in connection with 
any industry in the United States and here, we are 
likely to come out top? It is absolutely impossible. Sir 
William Mather, more recently, has given us some inform- 
ation on this point. He spent four months in America 
looking up the technical colleges and the conditions relating 
to the education of the industrial classes. He found that 
ten years ago there were attending educational establish- 
ments, that is to say, universities and colleges, 32,000 day 
students; all these were taking a three years’ course. To- 
day there are 65,000 students being educated at these same 
colleges, and he says the spirit of America is so completely 
aroused to the necessity of making science the basis of all 
industry, it does not matter whichever it is, however simple 
the undertaking, that the whole tendency and trend of 
thought and feeling is to educate large masses of their 
young men so that they may take their part, not only as 
managers, employers, and capitalists, but as foremen and 
chief workmen in their great industries; and he ends by 
saying that it is necessary that we should urge our Govern- 
ment, whether it be Liberal or Conservative, to take care 
that there should be sufficient expenditure provided to enable 
our young people throughout the length and breadth of the 
land to possess equal advantages to those of young people 
of Germany and America. 

If it is right that there should be this education, con- 
ferring upon the nation these enormous advantages, in 
considering the thing from the point of view either of the 
child or the child's parent, should there be one State-aided 
education for the rich and another for the poor? That is 
to say, if education—the best education—is worth all that 
is claimed for it, should the State deliberately foster the 
artificial production of a breed of second-rates? How can 
every child have a fair chance? Some of the older ones 
among you may remember Ningsley’s ‘* Saint's Tragedy.’~ 
I will just quote two verses, with a little alteration in 
one :— 


‘« The came piece of clay makes a tile, 
A pitcher, a taw, or a brick ; 
Dan Horace knew life—you may cut out a saint 
Or a bench from the self-same stick. 


‘© We fall on our legs in this world, 
Blind kittens tossed in neck and heels ; 
"Tis education that licks Nature's cubs into shape, 
She's rbe mill-head if we are the wheels.” 


Surely, then, if we must not differentiate education, if 
We must not knowingly support second-rate education, our 
duty is to find the best. We come, then, to the problem 
which | have not the courage to bring before vou now, 
because one might tall for a week about it, and | have 
only twenty minutes left, even if you will grant me as 
much as that. 

What is the best education? It has taken the world a 
long time to find out what it already knows about it, but 
1 doubt whether even now the world has quite got to the 
bottom of the problem. |] think we may begin by saving 
that the best education should teach us to learn how to 
think, how to observe and how to nse our hands, eyes 
and brain; how to exercise the body, how to become 
good and useful citizens, and—this is my own notion, 
perhaps you all will not agree with it—how to bear arms. 
If vou have such an education as that going on all over 
the United Kingdom, my idea is that, whatever may 
happen to them afterwards, whether the children become 
archbishops or ploughmen, they would not be harmed by 
such an education, and, as a matter of fact, they could 
not have spent their time better. Now that is a very 
important thing to bear in mind, because there are systems 
of so-called education about which it could be shown in a 
moment that those who have been put under them might 
have spent their time very much better. We must dis- 
criminate really very much more carefully than is generally 
done between education, which I will define as the power 
of learning how to think, and instruction, which means 
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the accumulation of facts. Education may bring us into 
contact with doing things by which money may be earned, 
but that contact in education is used for mental training. 
Useful knowledge may easily become the bane of educa- 
tion. Instruction in doing things frankly pursued for the 
purpose of earning a living is generally not so imparted 
that the power of thinking properly is increased and the 
Seneral training carried on further. If that is anything 
like true, we come to the important consideration that the 
best teaching must certainly include the teaching ot doing 
things—we must not merely cultivate the memory—and, 
above all, we must not stuff useful knowledge or any- 
thing else into those young minds with which we have 
to deal. They are not Strassburg geese; and the more 
you attempt to stuff them the worse it will be. What we 
have to do is to train the mind as a delicate rapier, enabling 
it to do anything it has to do in the most perfect manner 
—to train the eye, the hands, the brain to face anything 
under the best possible conditions. The question here 
arises, What sort of a Code have we now for the education 
of the young?—this new Code—the Code for the year 1905 
for elementary schools. Well, for myself, 1 thank God 
that we have such a document. It is an enormous improve- 
ment upon everything, upon anything, which has gone 
before it in our country. I remember some twenty years 
ago, when the only concession made to the new knowledge 
was that some candidate, if he liked, might say some- 
thing of what he knew about the common pump; it hardly 
went further than the common pump, but the new Code 
goes very much further than the common pump, and you 
may even look at the stars if you like; you may even 
observe once or twice a year where the sun is or where 
the moon rises. Having this official education for the 
voung, how are we to deal with it in relation to such an 
institution as yours? How are we to consider what should 
happen to the young minds of boys and girls going up 
that educational ladder which Huxley pictured to us some 
years ago—that educational ladder from the gutter to the 
university? In considering such a ladder as this, of course 
the end of the teaching, the end of the time spent, in the 
primary school constitutes the first rung at which the 
educational ladder may he left, and you have to consider 
the certain number of boys and girls unfortunately getting 
otf the educational ladder when they leave the elementary 
school. The question arises, Must everybody when they 
leave the primary school, and that, | am thankful to say, 
at a gradually increasing age; when they have done with 
the official, with the complete education, must they have 
dene with the instruction which will enable them better 
to earn their daily bread—the instruction which should, if 
possible, be placed before them, because really it is to 
tackle that instruction and to tackle the life connected 
with it that they have been taught to think? If you omit 
to give a higher education, or education combined with 
instruction, to your boys and girls after you have taught 
them to think, you have made a good deal of that educa- 
tion ridiculous. Your institute proves that it is much 
hecter to give instruction to the young in things that they 
have to do before you make them absolutely face the 
music in the real contact with the stern world of reality, 
which they will certainly have to face sooner or later. 
When you consider, therefore, the stepping-off places from 
the education ladder—I have just referred to the first—and 
the necessity of getting instruction, of putting instruction 
in the way of those who have to step off the educational 
ladder, the importance, the enormous importance, of such 
an institution as yours begins to force itself upon one. 
Take the child in an elementary school under the present 
regulations. Instead of going on to the secondary school 
and continuing still further up the educational ladder, it 
can go to a higher elementary school. That is a new idea 
in England, and it is a very admirable one. When you 
ask, Why does the child step off? you will find yourself con- 
fronted chiefly with the dearness of education in this 
country, and then with the supposed necessity for early 
employment. 

With regard to those two questions, I would just like 
to tell you a little story. I had, some thirty years ago, 
to visit Holland on an official mission, and among others 
I saw the Minister of Public Instruction there, who was 


NO. 1900, VOL. 73] 


a great friend of Prof. Reike, to whom I was accredited, 
and he told me what they had been doing then in Holland 
for the last six or seven years; precisely this same thing 
that the Board of Education is now doing with regard 
to the higher elementary schools. The boys left the 
elementary schools generally at the age of fourteen, and 
the habit was for those little creatures to be sent at once 
to the offices and counting-houses of the merchants in 
Rotterdam and Amsterdam and other places to begin their 
work as clerks, and the Minister told me, with a twinkle 
in his eye, that these shops and counting-houses were most 
extraordinary places, because they were full of high stools. 
The Minister thought he could not proceed with this sug- 
gested change of the continuation school, which was called 
the higher town school, until he could get the sympathy 
of those various merchants, and he went round and asked 
them whether, if he could prepare boys up to the age of 
seventeen years, they would make a trial of them. Thev 
said they would. I visited Holland some four or five 
years after this had taken place, and the Minister told 
me that if ] went to Rotterdam or Amsterdam 1 should 
no longer find any of those tall stools. He said :— 
““Seventeen-year-old boys are there, and they will 
have none others; the time for the use of the boy of 
fourteen in a merchant’s office in Holland has passed away ; 
the boys who begin to do their work after they have been 
taught to think up to seventeen are so much better.” 
There is just another story touching another point I will 
say a word about later. The Minister was so interested 
with this, and was so satisfied and delighted at the satis- 
faction which those boys gave to their employers, that he 
thought he would go a step further. |] should tell you that 
the boys who continued in school after fourteen up to the 
age of seventeen were chiefly taught science and Latin, 
and he was anxious to know what would happen in the 
case of a competition between these boys and those from 
the gymmnasia, which are the equivalents of onr higher 
grammar or public schools in this country. The boys from 
the gymmasia went, in the natural course, when they left 
the gymmnasia, to the university. So he obtained per- 
mission from the Government to give the high town school 
boys an extra year. Now, what did they have to do in 
this extra year? They had learned Latin, and they had 
learned science from the age of fourteen in their continu- 
ation school; all they had to do was to learn Greek. It 
seemed an impossible thing for the town schoolboys to 
attempt to learn as much Greek in nine months, which was 
the school year, as the boys in the gymnasia, who had 
heen accumulating during nine years their instruction in 
the gymnasia and the primary schools; but, as a matter 
of fact, when the test leaving examination came to be gone 
through, the boys from the higher town school romped 
in over the gymnasia boys. So you see my story shows 
that the university is not an absolutely prohibited thing 
if those who have to do with the boys and girls concerned 
are keen enough to take every advantage of every oppor- 
tunity; and it shows also that employers of labour, at all 
events in other countries, and I expect in this, will see 
the advantage of getting supplied with clerks and other 
assistants who have been taught to think as opposed to 
getting their offices crowded with people who have still 
to learn how to think. 

There are several other questions connected with the 
Huxley educational ladder. One is that in leaving each 
rung we have frankly to acknowledge that we have to face 
the music of the struggle for existence. Not every boy 
who enters a primary school can go, of course, to the 
university, can go perhaps higher than a secondary school ; 
some will even fail to get to a secondary school, but what 
you have to consider, I think, generally in relation to 
institutions like this is that if there is to be any stepping 
off the ladder the change must be made in the best possible 
way. The present system of allowing these changes from 
rung to rung to take place by examination by outsiders is, 
I think, absolutely and completely indefensible. I would 
hold the teachers in every primary school absolutely re- 
sponsible for saying that such and such of their students 
will benefit hy secondary education and some of their 
students will not, and if that be done, then, in conse- 
quence of the recent action of the London County Council, 
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it seems to me that you will have a rapidly increasing 
number of the best English boys and girls going on with 
their pure education, certainly well into the secondary 
stage. In this way you will catch your potential Faradays. 
One of the delightful things 1 found in my inspection 
here with Mr. Millis Was that in vour instruction, frankly 
so called, you make it as educational as you can, so that 
those who come to you after the age of the primary school 
may, if they so choose, by taking advantage of one or other 
of your organisations, not only get an immense amount of 
absolutely needed instruction for various walks of life, but 
an education which will be practically as good as an educa- 
tion which could be got on the ordinary education ladder 
to enable them to enler the universities. The recent 
improvements in education ure brought home to us by the 
fact that Huxley's ladder by itself no longer represents all 
the present possibilities. There are now platforms at the 
chief stepping-off places, and ladders from them also lead- 
ing to the university for those who do sot fear to climb. 
These platforms are technical schools and institutes, in 
which practical training in science laburatories and litera- 
ture must both find place, 

There is one word | should like to say with regard to 
your day school. It is called a ‘* Technical Day School 
fur Boys.’ I find that in the London County Council list, 
Appendix B, it is called a *‘ secondary schoal.’’ Now are 
you a secondary school? That is a point that 1 am not 
quite familiar with. What I understand is that under the 
new regulations a school to be a secondary school must 
make application to the Board of Education to be reckoned 
as such, and if it is accepted you have this enormoas 
advantage, or will have very shortly, if you have aot it 
now. Your students will have the right to go to the uni- 
versity by passing the leaving examination, which will 
ultimately be carried on by the teachers in the secondary 
school, or, at all events, with teachers associated with the 
secondary school. I think you will agree with me that the 
less any education in any locality is fettered by examination 
by oatsiders the better for that education it will be. If 
you are a secondary school yoar stadents will be able, as 


a matter of course, to enter the new university. Thank 
God that in London, after centuries of the neglect of 
education, we have a university; we shall soon be as well 


off as a good many second-rate towns on the other side of 
the water have been for hundreds of years. I believe it 
is settled that your students can matriculate at the uai- 
versity, can become internal students without the bugbear 
of Latin, if you look upon Latin as a bugbear. Personally, 
I do not; if you have time to learn Latin, so much the 
better, but if the struggle for existence is so great that it 
is science or nothing with you, well, with science you can 
new enter the London University from a secondary school. 
You will then carry your local students right up to the 
second rung, some will go on to the university, and some 
will step off to your evening classes. Voltaire, talking 
about education, said :—'* On ‘étudie les livres en attendant 
qu'on étudie les hommes ”” (* We study books before we 
have a chance of studying men’”’). Well, we have got 
past that now; we not only study books, but we study 
things, but whether we study books or things our educa- 
tion will not be complete until we study men, that is to 
say, until we have varied occasions of mingling with others 
who are thinking about other things, so that we may ex- 
change thoughts and ideas and sympathies with other 
students of different branches of knowledge. Now I want 
to point out what a magnificent opportunity you have here 
for that kind of collegiate education. You are practically 
a college, and | believe strongly that this collegiate life, 
as we may call it, this mixing with one’s fellow men, is 
of the very highest quality, that it is the absolute essential 
of a complete course of education which should produce 
what is called character. And let me remind you that 
people are prepared to pay a great deal for character. | 
find, for instance, that Mr. Balfour not very long ago said 
the collective effect of our public school education on 
character could not he over-rated, but he thought the boys 
of seventeen or eighteen who are educated in them do not 
care a farthing about the world they live in except so far 
as it concerned the cricket field, the football field, or the 
river, You have the machinery to enable you to care a 
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great deal about the world you live ia, to know an immense 
deal about it, and you have also the machinery for 
this formation of character. Now I believe in the com- 
bination, aad it is upon that ground | hope some future 
day to see a strong secondary school here. | believe it 
will be a very great boon to this part of London; in fact, 
I feel so strongly on this that I should say your enormous 
advantages would be wasted if you did not take some 
part in the general scheme of pure education, aad that 
part is qaite obvious; vou have to make your day school 
one of the best secondary schools it is possible to imagine. 
I sheuld have hesitated to give you my opinion on your 
proper place in education and the excellence of your teach- 
ing staff and laboratories if 1 hud not had an opportunity 
of examining your institution, and, in concluding, | want 
ugain to thank Mr. Millis for his very great kindness in 
showing me over it the other day. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Dr. R. S. Lutt, associate professor of zoology at the 
Massachusetts Agricultural College, has been appointed 
assistant professor of vertebrate palewontology in Yale Uni- 
versity, and associate curator of vertebrate paleontology in 
the Yale University (Peabody) Museum. 


Pror. W. W. Warts, F.R.S., who is leaving Birming- 
ham to take up the professorship of geology at the Royal 
College of Science, was entertained by ‘his geological friends 
in Birmiagham on March 23. Prof. Charles Lapworth, 
Rakes who presided, referred to the many services which 
Prof. Watts had rendered to geological students. Prof. 
Watts, after acknowledging the presentation made by Mr- 
J. Whitehouse on behalf of the past and present students, 
said that he was going to a school which would be in 
healthy but friendly rivalry to the Birmingham school. 


AMERICAN institutions for providing higher education con- 
tinue to benefit from the generosity of wealthy Americar 
citizens. Science announces that Princeton University has 
been made the residuary legatee of the estate of Mrs. J. 
Thompson Swan, which is said to be worth about 60,000!, 
The late Mr. Edwin Gilbert, of Georgetown, Conn., has 
left 12,0007. for the model farm of the Connecticut Agri- 
cultural College. Harvard University has received a gilt 
of 10,0001. from Mr. R. W. Sayles, of Norwich, Conn., 
to establish a fund, preferably for the acquisition, prepar- 
ation, and maintenance of collections suitable for a geo- 
logical museum. 


Tue Board of Education has issued a return showing 
the extent to which, and the manner in which, local authori- 
ties in England and Wales have applied funds to the pur- 
poses of technical education, and other forms of education 
other than elementary, during the year 1903-4. In con- 
sequence of the fact that the Education Act, 1902, was 
coming into operation throughout the year with which the 
report deals, and that advantage was taken of this fact 
to initiate a new series of returns of this form of expendi- 
ture, the year must be regarded from the statistical point 
of view as transitional in character, The vofume is, in 
fact, divided into two parts, the first continuing for about 
half the total number of local authorities the former series 
of returns, and the second initiating the new series for the 
remainder. The consequence is that the volume provides 
no total of the figures dealing with the whole country, and 
in view of the incompatibility of the bases of the expendi- 
ture shown in the two parts, such totals would only be 
misleading. 


THE 1906 issue of the ‘‘ Register and Official \nnounce- 
ment ’’ of the Clark Universitv, Worcester, Massachusetts, 
has been received. Among other interesting information, it 
may be noticed that the ‘University has several funds for 
the endowment of fellowships. .\ sum of 6o0o/, is now 
available for junior and senior fellowships from the George 
F. Hoar fund of 20,000/., provided by the generosity of Mr. 
Carnegie. There are in addition a citizen’s fund of i00ol., 
the income of which is to be used for the aid of ‘‘ some one 
or more worthy native-born citizens of the city of Worcester 
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who may desire to avail themselves of the advantages of 
the institution,’’ and the Field fund of 100/., the income 
of which is ‘‘ to provide for the minor needs of a scholar 
or lellow.’’ These fellowships are intended for young men 
and women of promise who desire to pursue post-graduate 
studies in order to fit themselves for intellectual careers. 
In general, those intending to devote themselves to some 
special branch of learning are preferred to those directly 


fitting themselves for one of the ‘three learned pro- 
fessions.”’ 
At the Convocation of the Calcutta University on 


March 3, the Vice-Chancellor, Sir Alexander Pedler, dealt 
with the work of the University during the period 1873- 
1905. He said that the number of schools sending up 
candidates to the matriculation examination of the Uni- 
versity was three times greater at the end than at the 
beginning of the period. In the same interval the number 
of colleges in connection with the University increased 
from fifty-two to eighty-one, and the number of professors 
and iecturers in these colleges [rom 278 to 717. Sir 
Alexander Pedler went on to ask, Has the University in 
any way troubled itself to secure that this expansion has 
been accompanied by the provision of three or four times 
the number of equally well trained and experienced pro- 
fessors and teachers? Has the University ascertained that 
the new schools and colleges are equal in quality to those 
of older and more mature growth? .\re three or four 
times as many well trained or well paid teachers at work 
in the colleges and schools as thirty years ago? Are there 
three times as many professors or teachers for the colleges, 
trained in all the modern developments of western learn- 
ing and acquainted with all the most recent discoveries in 
science as there were thirty years ago? To all these ques- 
tions he said a direct negative must be given. The Govern- 
ment, which in its colleges ought to take the lead in such 
matters, has allowed a reverse policy to go on, and while 
in 1873 in Bengal the number of European professors or 
Indian professors with European training in Government 
colleges was thirty-one, in 1905 the number had fallen to 
twenty-seven, while the number of Indian or Indian trained 
professors had increased [rom nineteen to sixty. In 
university work in European countries and in England, 
when the number of students under instruction in colleges 
is compared with the number of professors and lecturers 
in various subjects engaged in teaching them, it is found, 
Sir Alexander Pedler said, to be about ten students to each 
professor. In the case of American technical colleges, [re- 
quently the ratio works out at one professor to seven or 
eight students. At the Michigan University one professor 
for every six students is fonnd, and also at the Toronto 
University. Turning to the case of India, in the arts 
sections of certain colleges affiliated to the Calcutta Uni- 
versity, for every professor there are such numbers of 
students as fifty-three or forty-six, and other similar 
numbers, or from five to nine times as many students as 
in other countries. 


SOCIETIES AND ACADEMIES. 


Lonpbon. 


Royal Society, January 18.—‘* A Study of the Mechanism 
of Carbon Assimilation in Green Plants.’? By Francis L. 
Usher and J. H. Priestley. Communicated by Prof. 
W.oM> Travers, F.R-S. 

(1) The photolysis of carbon dioxide may take place out- 
side the plant in absence of chlorophyll, provided one of 
the products is removed. 

(2) The normal products of the photolysis are hydrogen 
peroxide and formaldehyde, though under certain con- 
ditions formic acid may be formed. 

(3) In the plant the decomposition of the hydrogen 
peroxide is provided for by a catalysing enzyme of general 
occurrence. 

(4) The condensation of the formaldehyde is dependent 
on the healthy condition of the protoplasm. 

There are therefore three factors essential to photo- 
synthesis from carbon dioxide and water in the plant; they 
are (1) vitality of the protoplasm, (2) presence of a cata- 
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lysing enzyme, and (3) presence of chlorophyll. If any 
one of these factors be interfered with, the process of 
photosynthesis ultimately comes to an end, through the 
destruction of the optical sensitiser, chlorophyll. 

The relations between the various factors in this process 
may be diagrammatically expressed thus :— 


Carbon dioxide + Water 
ee 


(Uf not removed, destrays|—> CHLOROPHYLL 


——_q§,§ i fo 
Hydrogen peroxide ap Formaldehyde 


({f not remoced, porsens) 


a 
Enzyme LivinG PROTOPLASM 
{ Y 
Oxygen Carbohy drates 


Society of Chemical Industry, March 5.—Mr. A. G. 
Salamon in the chair.—The ignition of nitro-compound 
explosives in small arm cartridges: W. D. Borland. 
The action of the igniter, i.e. the percussion cap, is to 
eject through the fire holes of the case a mixture of solid 
and gaseous products at temperatures between 2400° C. 
and 3200° C. in such quantity, volume, and time that the 
initial resistance of the bullet or shot is overcome before 
the bulk of the charge of powder develops its [ull energy, 
but without any hesitation which may upset alignment or 
perceptible ‘‘ hang-fire.”’ The rapidity with which these 
gaseous and solid matters are applied to the powder is 
determined by exploding the percussion cap in a hollow 
steel cylinder provided with a hardened steel plunger and 
resting upon a crusher lead. The proportion which the 
crushing pressure bears to total energy is found in prac- 
tice to be a trustworthy gnide to the rapidity with which 
the heat of the igniter is applied to the explosive, and 
consequently to the ratio which chamber pressures in the 
small arm bear to observed velocity of projectile. The 
volume of the gaseous matters in relation to the surface 
of the explosive can be readily determined. These must be 
large enough to ensure sufficiently high chamber pressures 
being set up for the most efficient combustion of the 
powder. The temperature of ignition was determined by 
radiation methods of observation, the cap being exploded 
into a glass tube and the radiation intensity of the solids 
observed by comparison with a radiant of known intensity, 
the portion of the spectrum chosen being in the neighbour- | 
hood of 6563 wave-length. The paper includes tables 
illustrating the action of different igniters on different 
explosives, both sporting and military, and tracing the 
effect of total heat energy and temperature of igniter upon 
velocity, pressure, and rapidity of ignition observed in 
ballistic trials. 


Zoological Society, March 6,.—Mr. C. S, Tomes, 
F.R.S., vice-president, in the chair.—A specimen of Rana 
goliath, obtained by Mr. G. L. Bates at Efulen, in South 
Cameroon: G. A. Boulenger. This frog measured 10 
inches from snout to vent, and was much larger than any 
frog hitherto known.—‘‘ Flying’’ snakes: R. Shelford. 
The power of ‘‘ flying ’’ has been recorded by natives to 
be possessed by three species of snakes in Borneo, viz. 
Chrysopelea ornata, C. chrysochlora (Opisthoglypha), and 
Dendrophis pictus (Aglypha). All three species have the 
ventral scales with a suture or hinge-line on each side; by 
means of a muscular contraction these scales can be drawn 
inwards, so that the whole ventral surface of the snake 
becomes quite concave, and the snake itself may be com- 
pared to a rod of bamboo bisected longitudinally. By 
experiments on C. ornata it was seen that the snake when 
falling [rom a height descended, not in writhing coils, but 
with the body held stiff and rigid, and that the line of the 
fall was at an angle to a straight line [rom the point of 
departure to the ground. It is highly probable that the 
concave ventral surface of the snake helps to buoy it up 
in its fall; it can readily be shown that a Jongitudinally 
bisected rod of bamboo [alls more slowly than an undivided 
rod of equal weight.—A series of reports on the zoological 
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results of the third Tanganyika expedition conducted by Mr. 
W. .\. Cunnington in 1904-5 was read. Report on the fishes : 
G. A. Boutenger. The collection consisted of 300 speci- 
mens relerable to eighty-four species, twenty-eight of which 
were new.—Crustacea: Dr. W. T. Calman. In addition to 
the two species already known from Lake Tanganyika, no 
fewer than ten specimens of new species belonging to the 
family Atyide, including the representatives of two new 
genera, were obtained. From lakes Nyasa and Victoria 
Nyanza only a single species was obtained, the widely dis- 
tributed Caridina nilottca (C. wyckii). The absence of this 
common species from the gatherings made in Tanganyika 
emphasised the isolated character of the Macruran fauna of 
that lake. All the species found in Tanganyika, and all 
but one of the genera, were peculiar to the lake. ‘There 
was no ground for regarding the Macrura of Tanganyika 
as having any specially ‘* marine ”’ affinities. The other 
members of the groups to which they belonged, the genus 
Palemon and the Iamily Atyide, were characteristically, 
and all but exclusively, fresh-water animals.—Mollusca : 
E. A. Smith. This collection contained examples of thirty- 
three species, one of which was new.—Fresh-water sponges 
obtained from lakes Victoria Nyanza, Tanganyika, and 
Nyasa: R. Kirkpatrick. The collection comprised eleven 


specimens representing five species, one from Tanganyika 


being mew to science, two others from Tanganyika 
(Spongilla mooret, Evans, and S. tanganyikae, Evans) 
having already been recorded Irom that locality. Small 


specimens of a fourth species, viz. Spongilla cartert, Bower- 
bank, were obtained from the Victoria Nyanza, and a fairly 
large specimen of a fifth, viz. Spongilla biseriata, Weltner, 
was collected in a swamp bordering Lake Nyasa. Included 
in Mr. Kirkpatrick’s report were descriptions of two new 
species and a new variety of fresh-water sponges, based on 
material obtained Irom the White Nile.—Oligochzete 
worms: F, E, Beddard. They comprised examples oi 
four new species.—The medusze of the genus Limnocnida 
obtained during the expedition: R. T. Gunther. 


Geological Society, March 7.—Sir Archibald Geikie, 
Sec.R.S., president, in the chair.—The occurrence of lime- 
stone of the Lower Carboniferous series in the Cannock- 
Chase portion of the South Staffordshire Coalfield: G. M. 
Cockin. Silurian limestone underlies the Coal-measures 
in the southern part of the South Staffordshire Coalfield, 
and a rock, probably similar, was found in a borehole at 
Cannock-Chase Colliery. A shaft was sunk some thirty 
years ago north of the latter locality, but was abandoned. 
In the waste-heaps, which have remained undisturbed since 
1875, a number ol lossils belonging to the Lower Carbon- 
iferous Limestone have been found. A Jault must be pre- 
sumed to bring Carbonilerous Limestone into the position 
indicuted. «An account of the strata pierced by boring is 
uppended.—Liassic Dentaliide: L. Richardson. Among 
the fossils collected in the cuttings on the new Honeybourne 
and Cheltenham Railway were many belonging to the 
family Dentaliide, and, as the majority are new, the 
author has investigated the Liassic members of the family 
contained in several collections. The growth of the 
scaphopod-shell is effected by additions at the anterior end, 
while the posterior end suffers by wear and absorption. 
The members of this class are essentially marine, inhabit- 
ing deep water, and feeding principally on Foraminifera. 
Eight new species are described, and eight species already 
isnown are discussed. 


Entomological Society, March 7.—Mr. F. Merrifield, 
president, in the chair——Two specimens of Microdon 
latifrons, Lw., a rare dipteron taken in the New Forest 
in June, 1905: H. W. Andrews.—Examples ol Nonagria 
neurica, Hb., and N. dissoluta, var. arundineta, Schmidt, 
from Germany, with (?) var. arundineta from Central 
Asia, Tor comparison with N. dissoluta and N. var. 
arundineta from Kent, Cambridge, and Norfolk: H. M. 
Edelsten.—A_ variable series of Gynoptcryx gladiaria, 
Guen., and its varieties: L. B. Prout.—Combs of the 
honey bee formed on a branch of nut tree, the bees having 
swarmed late in the vear: A. J. Chitty. After July the 
bees deserted the combs, and, having consumed all the 
honey contained in them, again swarmed on a neighbour- 
ing tree.—A specimen of Prodenia littoralis, Boisd., which 
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had emerged in a breeding-cage kept, with many others, 
by Major R. B. Robertson at Boscombe, Hants, for 
the reception of caterpillars found in that district: Prof. 
R. Meldota. The moth emerged on July 16, 1905. 
The species, which is figured in Hampson’s ‘‘ Moths of 
India,”’ is said to have a distribution extending Irom the 
Mediterranean subregion throughout the tropical and sub- 
tropical zones of the Old World.—A Mantis on a_ portion 
of the bark of a tree found by Mr. F. Birch in Trinidad, 
who stated that its close resemblance to a withered leaf 
was evidently a protection for aggressive purposes: O. E. 
Janson.—A_ series of Callimenide; a smal] family of 
Orthoptera, consisting of two genera, Dinarchus, with the 
single species D. dasypus, Ilig., and Callimenus, of which 
all the known species were included, with the exception ol 
C. inflatus, Br., from Asia Minor: M. Bure.—Specimens 
of .lrgynnis niobe, var. evis, 2, from the Pyrenees, 
Cevennes, and south Tyrolese mountains: H, Rowland- 
Brown, Attention was directed to the remarkable form 
ef the example taken at Gavarnie, in July, 1905, of which 
the coloration ol the upper side of all the wings was ruddy 
copper-red shot with blue upon the nervures. Whereas 
specimens of eris and other Argynnids from the moun- 
tainous regions of central France showed a tendency to 
maintain constant pale forms, those from the Pyrenees are 
generally more highly coloured, while the high .\lpine forms 
of Central Europe inclined to melanism,—An original note- 
book of Burchell’s taken to South .\frica in 1812: Prof. E. B. 
Poulton. The note-book established the date of the 
wuthor’s birthday, hitherto unknown, to be July 12, while 
it also recorded, for the first time, the superstitious dread 
of the native Ilottentots for the ‘ death’s head moth,” 
known locally as the ‘t devil bee.’-—Specimens of Pierine 
butterfies from South .\frica, India, and Asia Minor: Dr. 
F. \. Dixey. The specimens illustrated how the under 
sides ol the dry-season forms in the group are apt to take 
a red tinge, and it was especially interesting to note that 
the same tendency was manifest in all species collected 
fron. such widely separate regions.—Note on the 
migration of Lepidoptera against the wind, extracted 
from a report on ‘‘The Pearl Oyster of the Gulf of 
Manaar, Avicula (meleagrina) fucata,”’ by Henry Sullivan 
Thomas, in the Moedras Journal of Literature and 
Science: C. O. Waterhouse.—A plague of ants in the 
Observatory district, Cape Town, South Africa: Colonel 
C. T. Bingham.—Some rest attitudes in butterflies: Dr. 
G. B. Longstaff. The paper was illustrated by numerous 
specimens arranged upon backgrounds of specially prepared 
sand-paper approximating to the natural surroundings of 
the insects in their various habitats.—Observations on the 


life-history of Trichoptilus paludum, Zell.: Dr. T. A. 
Chapman.—Some parasitic hymenopterous insects of 
North Queensland: F. P. Dodd. 

Physical Society, March 9.—Dr. C. Chree, vice- 


president, in the chair.—The velocities of the ions of alkali 
salt vaponrs at high temperatures: Prof. H. A. Wilson. 
It is 
shown that all results so far obtained are consistent with 


| the view that any salt of cesium, rubidium, potassium, 


sodium, or lithium gives in a Bunsen flame negative ions 
having a velocity of 1000 cm. per sec. for one volt per cm., 
and positive ions having a velocity of about So cm. per sec. 
This result can be explained by supposing that each salt 
molecule emits a negative corpuscle which forms the 
negative ion, and that the rest of the molecule forms the 
positive ion.—Some experiments on earth-currents at Kew 
Observatory: Dr. J. A. Harker. An account of experi- 
ments made some years ago at Kew Observatory on the 
earth-currents produced by electric traction schemes, and 
on the disturbances they cause on the self-recording mag- 
netic instruments kept continnously running to register the 
variations in the declination and the horizontal and vertical 
Iorces. Two large earth-plates were buried about 4 feet 
deep and 200 vards apart, and connected through a photo- 
graphic recording voltmeter of high resistance. On the 
traces given, the effect of the trains on the Central London 
Railway was strikingly shown. The nearest point to Kew 
is about six miles distant. The same disturbances, and 
also those due to special traction experiments carried out 
on the system of the London United Electric Tramway 
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Company during the period when the Central London Rail- 
way was shut down, were also clearly shown on magneto- 
graph curves. The effects are much greater on the vertical 
force than on the horizontal force or the declination. A 
second system of investigation was to connect the earth- 
plates through the primary of a transformer, the secondary 
terminals of which were connected to a sensitive moving- 
coil galvanometer of suitable period and damping. The 
galvanometer recorded a ballastic throw for each movement 
of a tramway controller, while the slower variations due 
to magnetic storms were without effect. A telephone 
similarly connected gave a perceptible sound for each con- 
troller movement. 


Royal Meteorological Society, March 21.—Mr. R. 
Bentley, president, in the chair.—South Africa as seen by 
a meteorologist: Dr. H. R. Mill. ‘The lecture was illus- 
irated by a series of lantern-slides from photographs taken 
during the tour of the British Association in 1905. The 
places visited included Cape Town, Table Mountain, 
Durban, Maritzburg, Ladysmith, Johannesburg, Pretoria, 
Bloemfontein, Kimberley, Bulawayo, the Matoppo Hills, 
the Victoria Falls of the Zambesi, Salisbury, Umtali, and 
Beira. During the return journey, Mombasa, Cairo, and 
the Suez Canal were visited. Photographs were shown of 
meteorological stations in many of the places named, and 
the views of the scenery were selected to bring out the 
climatic features. 


CAMBRIDGE. 


Philosophical Society, February 12.—Mr. F. Darwin 
in the chair.—Notes on cycads: with exhibition of a rare 
species acquired by the Botanic Garden: A. C. Seward. 
The author exhibited a plant of Cyeas Micholitsti, Dyer, 
recently obtained by the curator of the Botanic Garden 
from Messrs. Sanders and Sons. This species was dis- 
cnvered by one of Messrs. Sanders’ collectors, Mr. W. 
Micholitz, in Annam, and described last year by Sir 
William Thiselton-Dyer in the Gardeucrs’ Chronicle, 
-\ugust 19, 1905, p. 142. The author directed attention to 
the importance of cycads as representing scattered survivals 
from a remote past, and as plants which still retain traces 
of ancestral characters.—Respiration and vitality: F. F. 
Blackman.—Experiments on the hybridisation of barleys : 
R. H. Biffen. The behaviour of the more important 
differentiating characters to be found among the varieties 
of barley has been investigated—.\ comparison of the 
results from the Falmouth declination and horizontal force 
magnetographs on quiet days in years of sun-spot maxi- 
mum and minimum: Dr. Chree. 

February 26.—Dr. Fenton, vice-president, in the chair.— 
An indicator for strong acids and bases: Dr. Fenton. 
Reference was made in previous communications by the 
author to a new condensation product, derived from methyl- 
furfural, which has the molecular formula C,,11,0,. It 
was pointed out that this substance may have useful appli- 
cations in organic analysis, since it gives highly character- 
istic colour-reactions with certain classes of compounds, 
such as amines and ureas. [n the present paper it is 
shown that the reagent serves also as an indicator of 
alkalinity, and further, that by condensation with urea a 
colourless base is obtained which is turned blue with acids, 
and may therefore be used as an acid indicator.—The 
action of acid chlorides of acetylenic acids on ketonic com- 
pounds: S. Ruhemann. The paper gives an account of 
experiments undertaken with the view of supporting the 
constitution of the product of the reaction between phenyl- 
propiolyl chloride and acetylacetone, and the formula of 
the substance formed from it under the influence of 
secondary bases. The properties of this substance have 
been found to resemble in every respect those nf oxalyldi- 
benzylketone.—The dihydrotetrazines: 5S. Ruhemann. 
Yhe author has extended his research on tetrazoline, and 
found that the properties of dimethyltetrazoline differ most | 
markedly from those of tetrazoline.—The velocity of trans- | 
formation of sugars by alkalies: R. 5S. Morrell and .\. E. | 
Bellars. Aqueous solutions of glucosates, fructosates, and | 
mannosates of guanidine, potash, and soda undergo slow 
change indicated by a decline in the rotatory power. The | 
velocity nf change, as measured by the diminution nf the | 
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optical activity of the solutions, is that of a unimolecular 
reversible reaction. Under the conditions of the experi- 
ments glucose and fructose are mutually transformable, the 
production of mannose and acids proceeding at such a slow 
rate that glucose and fructose first attain an equilibrium, 
which is afterwards disturbed by the appearance of steadily 
increasing quantities of saccharinic acid. In the case of 
guanidine mannosate solutions, the velocity constant 
obtained from observations of the fall in rotatory power 
has nearly the same value as the corresponding one for 
guanidine glucosate and fructosate, but direct measurement 
of the rate of disappearance of the mannose gave a very 
much lower value.—The influence of very strong electro- 
magnetic fields on the spark spectra of (a) vanadium, 
(b) platinum and iridium: J. E. Purvis. The field strength 
was 39 980 C.G.S. units. (1) With regard to vanadium, two 
lines become sextuplets and four lines become quintuplets. 
There are a number of fines divided into four, whilst the 
great majority of them become triplets. Also there are a 
few doublets, and there are about eight lines which do not 
appear to be affected. The distances of the separated con- 
stituents from the normal lines were measured, and the 
value of da/a® calculated; and it is seen that many of the 
lines may be expressed by the same formula, the appear- 
ances of the undivided lines and the separated constituents 
and the values of dA'A* being essentially identical. 
(2) Similarly, with regard to the metals Pt and Ir, there 
are lines of both metals which may be grouped together 
as possessing identical dA A* values, and the normal lines 
and separated constituents of which are similar in appear- 
ance. (3) In several instances the values of da/a? for the 
several constituents seem to be simple multiples of each 
other. 
Paris. 


Academy of Sciences, March 19.—M. H. Poincaré in the 
chair.--Observations of nebula: M. Bigourdan.—The dis- 
tillation of titanium and the temperature of the sun: Henri 
Moissan. The boiling point of titanium is very high, and 
it was necessary to employ a current of inoo amperes at 
55 volts in the electric furnace to volatilise it readily. The 
distiuled titanium was obtained on the cold tube mixed with 
lime, distilled from the furnace body. This lime was re- 
moved hy acetic acid, and the residue was proved by its 
chemical properties to be titanium. Taking the tempera- 
ture of the electric arc as 3500° ©. (Violle), it is clear from 
the fact that titanium vapour exists in the sun that the 
temperature of the sun must be above 3000° C.—Benzyl- 
and phenylborneols and their products of dehydration: the 
benzyl- and phenyl-camphenes: A. Haller and E. Bauer. 
The secondary benzylborneol was prepared by the reduction 
of benzyleamphor, and its dehydration by phthalic 
anhydride; formic acid and pyruvic acid gave rise to the 
a-benzylcamphene. The tertiary benzylborneo] was pre- 
pared hy Grignard’s reaction from camphor ; its dehydration 
gave an isomeric §-benzylcamphene, the properties and 
derivatives of which are described.—The facies of variation 
of certain nepheline syenites from the Los Islands: A. 
Lacroix.—Gennadas, or bathypelagic Peneids: E. L. 
Bouvier.—The sheet of the Geological Survey, on the scale 
of 1: 80,000, dealing with the region of Gap: Michel 
Lévy.—Functions which depend on other functions: Vito 
Volterra.— Observations of the Kopff comet (1906b) made 
with the bent equatorial of the Observatory of Lyons: J- 
Guillaume. The observations were made on March 5, 6, 
and 7. The comet appeared as a nebulous star of 15” 
diameter and about 10-5; magnitude.—Observations of the 
comet 1906b made at the Observatory of Algiers with the 
31-8 equatorial: MM. Sy and Villatte. Observations were 
made on March 5, 6, 7, and 8.—.\ new solution of the 
problem of magnetic induction for an isotropic sphere : 
Tommaso Boggio.—The resistance of emission of an 
antenna: C. Tissot. .\ discussion nf the most favourable 
conditions for using a thermal indicator as a receiver of 
Hertzian waves.—The mechanism of the positive light : 
P. Villard. The positive column in a Geissler tube is re- 
garded as a chain of gaseous particles traversed by the 
current. It still remains to be determined whether the 
emission. of light is due to the passage of the current or 
to the progressive dislocation of the chain by the shock 
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and sulphide of antimony : 
‘The action of the amino- 


MM. Chrétien and Guinchant. 


ethers and imino-chlorides an organo-magnesium  deri- 
vatives: R. Marquis. .\n attempt at a new general 
‘method for the synthesis of ketones, starting with the 
mino-ether R.C(OR): (NR). The vield in the case of 


benzophenone is good, but the method is not general. In 
some cases the imino-chloride gives hetter results. —The 
preparation of glycidic ethers and of aldehydes in the 
he sahydroaromatic series: Georges Darzens and P. 
Lefébure. The glycidic esters were obtained by the inter- 
action of chloracetic ester with cyclohexanone in the 
presence of sodium ethylate. The aldehyde is prepared 
fram the glycidic ester by heating in a vacuum. The 
reaction has been applied successfully to homologues of 
eyelohexanone.—The structure and probable origin af the 
magnetic iron ore of Didlette, Manche: L. Gayeux. Can- 
clusions as to the mode of formation of the ore are drawn 
from a micrographic study.—The gasteropods collected by 
the Charcot Antarctic Expedition: A. Vayssiére.—The 
structure of the sporal wall of the Myxosporidia: L. Léger 
and E, Hesse.—A geuus of lamellibranchs with multiple 
mouths: Paul Pelseneer. The geuus Lima is charac- 
terised in its normal condition by having two symmetrical 
buccal orifices, each of which leads “directly into the 
cesophagus.—X-rays and genital activity: FF. Villemin. 
—The disease of wine (Graisse): E. Kayser and E. 
Manceau.—The toxin and antitoxin of cholera: MM. Brau 
sind Denier. The serum of animals which have received 
the toxin under the skin possesses very slight antitoxic 
power. The antitoxic power of the serum becomes much 
more marked when the toxin has been injected into the 
veins.—The laws of muscular elasticity and their applica- 
tion to energetics: Charles Henry.—Some new palonto- 
logical data on the Devonian of western Ahenet, Central 
sahara (expedifion of MM. R. Chudeau and E. F, 
Gautier): Emile Haug.—The fauna of the Lower Coal- 
measures of Baudour (Hainaut): J. Cornet.—The flora of 
the same: Armand Renier.—Chalk and clay on the sea 
floor: J. Thoulet, 
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LONSRE LE CLRONS IMD GORPLSCLES: 


Les Quantités élementaires d’Electricité: Tons, Elec- 


trons, Corpuscles. Mémoires réunis et  publiés 
par Henri Abraham et Paul Langevin. Two 
volumes. Pp. xvi+1138. (Paris: Gauthier-Villars 


et Fils, 1905.) Price 35 francs. 

HIS very important work, which has heen brought 

out by the French Physical Society under the 
joint editorship of MM, Abraham and Langevin, con- 
sists of a series of digests of the memoirs on which 
the foundation of the electrodynamic theory of matter 
is laid. In some cases résumés of their researches 
have been written especially for this worl: by the 


original authors, but in the majority of instances the | 


papers have been dealt with by abstractors. The 
value of this method depends entirely on the insight 
which is brought to bear upon it, and the task must 
have been particularly difficult in the present instance 
owing to the great variety of the material concerned, 
since many of the investigations are purely experi- 
mental, whilst others require alt the skill in abstract 
reasoning possessed by the pure mathematician. The 
excellence which we should expect from the names 
of the editors, one of whom, M. Langevin, has himself 
made extensive and valuable contributions to the 
subject, is completely justified by the result. When- 
ever it was consistent with the necessary hrevity, the 
ahstractors have kept to the original words of the 
author, and, so far as the reviewer has been able to 
discover, no author can claim that his views have 
been misrepresented in any important particular. 

The book will be heartily welcomed by all who are 
interested in the development of the electron theory, 
whether it be in its most general aspect as a funda- 
mental theory of physical phenomena or in its ex- 
tremely interesting applications to such complex 
branches of the subject as the conduction of electricity 
through gases and radio-activity. It is true that we 
have a number of books, such as J. J. Thomson's 
““Conduction of Electricity through Gases’? and 
“ Electeine and Nattermseiearmor's “* Aihem and 
Matter,”? Poincaré’s “ Electricité et Optique,”’ Stark's 
“Die Electrizitat in Gasen,’? and  Rutherford’s 
‘* Radio-activity,’? which in one way or another con- 
tain the whole of the material of the two volumes 
under review; but in these cases the material has 
usually been selected, often, of course, with gain of 
interest, so as to emphasise the point of view of the 
particular author. In the present work, on the con- 
trary, we are furnished with an account of each por- 
tion of the subject as it developed itself in the mind 
of its discoverer. The work therefore fills a distinct 
lacuna in the literature of the subject. 

Recent advances in electrodynamics have placed the 
fundamental principles of physics in an interesting 
but not altogether satisfactory position. By consider- 
ing the energy of the electric field, J. J. Thomson 
showed, many years ago, that a moving electric 
charge possessed a spurious mass due to the disturb- 
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ance it created in the ether through which it was 
moving. This idea has been more than confirmed 
by the experiments of Kaufmann on the mass of 
the Becquerel rays or negative electrons. These ex- 
periments show that the whole of the mass of these 
electrons is of electrical origin, and is due entirely to, 
the motion of their electric charges. The work of 
Lorentz and Larmor has given very good reasons for 
supposing that all matter consists solety of electrons, 
so that we are forced to the conclusion that the mass 
of all matter is due to the electrical charges of its 
ultimate particles. 

The reasoning by which this result has been arrived 
at is dynamical in character, and is therefore based’ 
on mass, space, and time as fundamental conceptions. 
Thus, by the application of a system of thought in 
which mass is a fundamentat conception, we have 
succeeded in resolving the idea of mass into some- 
thing, viz. electricity, which Hes outside the system. 

There appear to be two ways of escape from the 
confusion implied by this paradoxical result. The 
first is to resolve electricity into the mass motion of 
a mechanical ether, and thus to make everything 
again consistent with the fundamental laws of me- 
chanics. Attempts to construct a dynamical theory: 
of the ether have continually been made ever since 
the ether began to figure in the Hterature of exact 
science. The most successful hitherto has been that 
of Larmor, which made the ether a perfect fluid com- 
posed of gyrostatic atoms. .\ccording to this view, 
which has been criticised by Poincaré in his “ Elec- 
tricité et Optique,”’ the velocity of the ether is along 
the tines of magnetic force. We have, however, good 
grounds for thinking that the drift velocity of the 
ether is proportional to the vector product of the. 
electric and magnetic forces, and it is probable that 
the successful ether theory will furnish an explanation, 
of this result. 

The second way of escape is to take the equations 
of the electromagnetic field as ultimate relations 
which are empirically given and of which there is no. 
‘“explanation.’’ By making energy the fundamental 
conception, we could then obtain a consistent scheme 
which would not involve the idea of mass in any 
fundamental way. The equations of motion of any 
material system could then be obtained by an appro- 
priate variation of the energy function, which of 
course contains only electric and magnetic terms, 
and the results expressed in terms of force subse- 
quently if required. On this view the momentum 
in any system is obtained as the volume integral of 
the vector product of the electric and magnetic forces, 
and mass is simply the vector coeflicient which results 
on dividing the increase in this by the corresponding 
increase in velocity. This method of stating the case, 
which makes mass a very secondary conception, will 
at once be recognised as our old friend the ‘* ener- 
getic ’ view of things, and the electrodynamic ex- 
planation of mass may justly be regarded as a great 
triumph for energetics. The considerations which 
have been brought forward in the preceding para- 
graph show, however, that the solution in terms of 
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encrys is not the ouly solution of the problem, and 
it remains for the future to decide which of the two 
is the more convenient and the more fundamental. 
The ‘‘energetic’’ system of physical philosophy 
suffcrs by being intangible and lacking in imaginative 
stimulus, whilst the material it makes use of in order 
to build up a picture of the phenomena of nature is 
not characterised by the simplicity which is desirable 
in relations of so ultimate a character. 

Returning to the book under review, we find, natur- 
ally, that a great deal of it refers to the important 


investigations on the charge, mass, velocity, and 
other properties of ions and clectrons. Thesc have 
been described with that excellence which charac- 


ferises the whole production. The reader will find a 
particularly satisfactory account of Townsend's very 
exact investigations on ionisation by collisions. 

There is a minor point which may be criticised, and 
that is the prominence given to Moreau's results on 
the velocity of ions produced by metallic salts in 
flames. That investigator found that the velocity of 
the negative ions varied in an uncxplained way with 
the concentration of the salt and the atomic weight 
of the metal, whereas H. A. Wilson found it to be 
independent of both these factors. The editors appear 
to have overlooked the experiments on this subject of 
the last-named author, 

With this slight exception, we have nothing but 
praise for the whole work, and heartily congratu- 
late the French Physical Society and all who have 
been concerned in its production. We hope that they 
will be able to bring out more volumes of a like kind 


as the development of the subject proceeds. It will 
le remembered that a few years ago the French 


Physical Society published a very important series of 
memoirs, on all branches of physics, which had been 
communicated to the International Congress at Paris 
im 1yoo. The extraordinary activity of the society in 
this way must command the admiration and_ grati- 
tude of physicists in every part of the world. 

O. W. Ricnarpson, 


ANOUNIGHEIE JMILIG IN IOUS IR MINEO JG 
ED CNT TONS 


On Professional Education, with Spectal Reference to 
Medicine. An .lddress delivered at Ning’s College, 


Tondon, on October 3, 1yos5. By Prof. T. Clifferd 
Allbutt, FLR.S. Pp. vie So. (-ondon: Macmillan 
and Co., Ltd., 1906.) Price 2s. net. 


“a 


HIERE is no state so perilous as that in which 


things seem good to us, and at present in 
England the schoolmaster is complacent, the public 


indifferent.”’ So Prof. .\[Ibutt generalises early in 
his address, directing attention, however, in a foot- 
to a single exception in the case of the head- 

of the School, Cambridge. Though 
more earnest schoolmasters anxious to reform 
scholastic methods could be named, thoughtful ob- 
servers of English educational procedure must admit 

in spite of the current bickerings among politicians 
as to religious instruetion in elementary schools—that 
the schoolmaster’s policy of laisser-aller and the apathy 
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of the public are, and have been, the chief causes of 
the chaotic and rudimentary state of our secondary 
education. For half a century it has been dinned into 
the cars of statesmen, parents, and schoolmasters that 
no systen: of higher education, whether academic or 
technical, can prove successful in the absence of 
sane, modern, and broad supply of secondary educa- 
tion given by rationally trained teachers. Prof. 
Alfbutt is to be congratulated upon ranging himself 
on the side of the prophets, and though for the 
present he may be a voice crying in the wilderness, 
his able advocacy of the introduction of sweet reason- 
ableness into our secondary schools will some day be 
counted unto him for righteousness. 

A few of Prof. \llbutt’s fessons to the schoolmaster 
may be quoted with advantage. ‘‘ The scientific study 
of facts is the lever by which liberal culture has been 
re-awakened, and we are beginning to see that the 
idcas and methods of natural science, instead of being 
merely curious or commercial, are, if not the flower 
of education, at any rate the stem and branches.”’ 
** On both * sides * [of most schools], while the memory 
is exercised, and the intellect somewhat called upon, 
the imagination, the centre of creative life, the source 
of great action, is left out in the cold.*’ The teacher 
who fears the baneful effects of specialisation may 
note this :—'* ] satisfied that if the two main 
coeflicients of mind—the intellect and the imagination 
—are fostered, it proves best in the end to promote 
development in each person on the lines of his own 
nature.”? But we have kept what in our judgment is 
the most important quotation trite though the advice 
is—to the last:—‘ It is not so much 
taught as how he is taught it.” 

This advice leads naturally to the consideration of 
the present secondary school curriculum. Not every 
essential part of a wide subject can be included in a 
single address, but it is to be regretted that Prof. 
AMIbutt has so little to say on the simplification and 
lightening of the absurdly congested time-tables of 
most schools. It is true that we are told that the 
current teaching of Greek and Latin is a parody of 
education, and that, like Sir William Ramsay, Dr. 
Allbutt considers chemistry is not a good subject for 
boys, but some guidance in the direction of a ruthless 
cutting down of the number of subjects at present 
studied by young boys would have been welcome. It 
is in this direction that the schoolmaster has a right 
to look to the man of science for guidance. Cannot 
physiologists and psychologists agree together as to 
what groups of facultics should be trained during the 
years of school-life, and, with the help of peda- 
gogical experts, decide which groups of subjects best 
such training?’ Until this is done, or until 
some masterful genius filled with the pedagogic 
passion arises who will solve this most pressing of 
educational problems, secondary education will con- 
tinue to be a process of filling the minds of boys 
and girls with pellets of information in a multitude 
of subjects, and of loading the verbal memory with 
a breeciated congeries of unrelated facts. 

On the tertiary, or university, stage of education 
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Prof. Alibutt speaks with 


ledge. He points out to the medical student who 


through comparative indigence has to proceed from | 


the secondary to the medical school without the in- 
itiatory university course with which his more opu- 
lent contemporary is favoured, that “ there is no 
difficulty, at any rate in university education, in using 
for general training the broader principles of any one 
of the professional faculties.”’ Applying his principle 
already quoted, that it is not what is taught but how 
it is taught, Dr. Allbutt shows how professional 
studies may be made sources of culture and broad 
ideas by the non-university medical student. But there 
is in no sense a disparagement of the unique value 
of a good university course, with its chances of inter- 
course with many types of intellect and the oppor- 
tunities the student has of learning the best which 
has been done and said in the world. 

The question of examiners and examinations is 
dealt with also. We are told that ‘ the professional 
examiner, he who makes it his business to range 
from place to place imposing mechanical tests whole- 
sale, is one of the new terrors of life.’’ We are not 
introduced, however, to the evil effects of examina- 
tions upon the examiners. The examiners are, in 
many cases, distinguished men of science who eke 
out insufficient emoluments by undertaking cxamining 
worl: in their leisure hours—time which, in a ration- 
ally organised system that recognised the workman 
to be worthy of his hire, would be devoted to re- 
search work. Enough has been heard of the evil 
effects of examinations upon students, and, indeed, 
much has been done in the direction of judicious in- 
spection to remedy these, and it is time to recognise 
that the employment of eniinent leaders in science to 
do the work which competent teachers can perform 
better is an improvident use of our best intellects. 

We notice, in conclusion, that Prof. Allbutt sums 
up the end of education to be action. ‘‘ We learn, 
that we may do,’’ he says. The educated man must 
not rest satisfied with his education, and be content 
selfishly to enjoy the intellectual gratifications placed 
at his disposal. Like each one of us, the educated man 
is one member of a complex society with many needs 
to be satisfied, many abuses to be swept away, many 
wrongs to be redressed. The privileges the educated 
man has enjoyed, and the sources of satisfaction his 
education has revealed to him, should serve as in- 
centives urging him to work for the advancement of 
his race and the further development of human 
society. Bt Il, Se 


IVE See EST. 

The Utilisation of Nitrogen in Air by Plants. By T. 
Jamieson, Pp. 82+18. (Aberdeen: The Agricul- 
tural Research .\ssociation, 1905.) 

M ATTHEW ARNOLD has somewhere a_ finely 

4 ironical passage in which he comments upon 

the British habit of labelling its institutions with a 

great name without considering whether they possess 

any great thing to correspond, and certainly the name 
ot ** Research’? has rarely been more taken in vain 
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authority and full know- | than in the present publication. The Agricultural 


Research \ssociation appears to be a body of gentle- 
men in the neighbourhood of .\berdeen who maintain 
certain experimental plots under the direction of Mr. 
T. Jamieson. Jt is further assisted by grants from 
the County Council and from the Board of Agri- 
culture, and it has issued the above report for 1905, 
heralded by some startling preliminary trumpets in 
the Scottish Press. Briefly speaking, Mr. Jamieson 
claims to have “* discovered "’ ‘‘ that plants generally 
absorb free nitrogen directly from the air, and trans- 
form it into albumen.*’ He proposes to wipe out agri- 
cultural seience between the dates of De Saussure and 
himself, writing, indeed, with a curious resemblance 
to the amateur speculations of sixty years ago. 

Mr. Jamieson begins by demolishing, to his own 
satisfaction, the theory that leguminous plants fix 
nitrogen by the agency of bacteria, and the quality 
of his argument may be gauged from the following 
passage :—‘* It should be borne in mind, also, that 
bacteria were never proved to be present. The small 
particles found in the tubercles were merely assumed 
to be bacteria.’? What are we to say to a man who 
proposes to dismiss the nincteen years’ work of some 
scores of investigators in every country by denying 
a fact he could demonstrate to himself at any moment 
had he the most elementary acquaintance with the 
manipulation of bacteria? But no; Mr. Jamieson 
prefers to speculate on his own, without even reading 
up the subject. There is a curious footnote on p. 29 
which, we imagine, is meant to display Mr. 
Jamieson’s acquaintance with the literature of 
nitrogen fixation; a list of authorities is given, equally 
amazing as regards either its inclusions, its omissions, 
or its spellings of proper names. Beyerinck appears 
variously as Burginelk and Beirjerenck. But when 
we leave Mr. Jamieson’s criticism and turn to his 
constructive work the result is even more amazing. 
He takes an ordinary plant, spurrey, for example, and 
finds certain hairs on the leaves. Yo ascertain the 
purpose of these hairs he applies to them iodine or 
some other reagent capable of staining proteid. He 
finds that the tips of these hairs, which are at first 
empty and then become green with chlorophyll, give 
later a reaction for albumen, which disappears again 
as the hairs age. “If the formation of albumen 
takes place in the tip of this hair, one would expect 
to find its absence in the early stage, its presence in 
the later or active stage, its discharge through the 
channels and round the cells of the plant, and its pos- 
sible absence in the latest stages—and this is what 
has actually been found.” 

“The evidence that nitrogen is absorbed by these 
tips, and is there fixed and manufactured into albu- 
men, is thus as complete as could well be desired.”’ 
“The direct absorption of nitrogen, and its direct 
fixation as albumen, thus scems demonstrated even 
more satisfactorily than is possible by chemical 
analysis,’”? and none, accordingly, is attempted. ‘ ’Tis 
safer so,” as the .\merican poct puts it. Mr. Jamic- 
son does not bring forward a single experiment to 
demonstrate that nitrogen has been fixed by any of his 
plants; this fundamental fact (?) he assumes. 
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The faet that many investigators like Boussingault 
cand Lawes and Gilbert found no fixation of nitrogen 
during the growth of plants Mr. Jamieson dismisses 
on the ground that the plants under experiment had 
not attained their normal vigour, forgetting that 
Lawes and Gilbert had dealt with and dismissed this 
very point in thcir ficld experiments upon root crops. 
Mr. Jamicson even argues that the growth of the 
leafy turnip crop with small or no nitrogenous dress- 
ings implies that the crop has drawn its nitrogen from 
the atmosphere, whereas this is the standard example 
in the lecture-room of how the great reserves of 
nitrogen in the soil can be made to feed the plant if 
nitrification be promoted by the frequent cultivations 
and the high soi] temperatures which characterise 
ithe growth of the turnip crop. 

It is on this sort of foundation that Mr. Jamieson 
proposes to re-build the whole edifice of agricultural 
science; really the thing would be amusing were it not 
-so dangerous and discreditable to the cause of scientific 
‘research. Mr. Jamieson has a following. Putting aside 
fhis official backing, and the dukes, earls, and mar- 
*quises who figure as patrons, there is a body of solid 
‘farmers and landowners who sit under him and take 
advice on practical matters which they suppose to re- 
present the last word of science. Accustomed to the 
amenities of theological disputation, these men like their 
agricultural science in the same style ; not the dry light 
of reason, but a strenuous assertion of a monopoly of 
‘tthe truth, rhetoric and passion, and a vigorous de- 
muneiation of the other side—all these they get from 
Mr. Jamieson. But it is a windy diet, and sooner 
‘or later disagrees with the subject, whereupon science 
gets the blame. Bt, IDE iil 


OUR BOOK SHELF. 

Technical Methods of Ore Analysis. By A. H. Low. 
Pp. x+273. (New York: John Wiley and Sons; 
London: Chapman and Hall, Ltd., 1905.) 

Tus book is of interest as showing the exact methods 

of analysis of ores in use in the United States at the 

present time. The author is a member of a well 
known and old-established firm of analysts and 
assayers in Denver whose results are accepted with 
respect by miners and smelters in the western States. 

It is unusual for such a man to publish exact descrip- 

tions of the methods used in his office, as any discover- 

able flaw in a method might be seized on and magni- 

‘fed by his rivals with prejudicial results to his busi- 

ness. Now that Mr. Low has shown so much courage, 

his example may be followed. 

The book contains detailed descriptions of the esti- 
mation of the ordinary constitucnts of ores, omitting 
all ‘‘ fre methods "' of assay. The details are minute 
enough to be tiresome in reading the book through, 
the account of the precautions to be taken in volu- 
metric analysis, for example, being repeated whenever 
a volumetric method is reached. In this swarm of 
details the salient points of the methods are lost, and 
as the headings are somewhat vague, careful search 
is necessary to find out what method is being de- 
scribed. An analyst must generally read the whole 
of a section if he wishes to refresh his memory on 
some particular point, and will count himself for- 
tunate if he has hit on the right section. Neverthe- 
less, the point will probably be in the book, to be dis- 
covered by perseverance. 
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The methods are usually good and carcfully de- 
scribed. It seems a pity that Mr. Low should desig- 
nate the determination of zine by ferrocyanide the 
‘*author’s method,’’ without referring to Galetti or 
Fahlberg, to whom he is indebted for so much, but 
there is probably no intention to deceive. Also, in 
the estimation of copper by iodide, the practice of 
adding a solution of potassium iodide, instead of 
crystals, is recommended without any warning as 
to the decomposition of the solution if it is kept for 
some time. However, the book is gencratly trust- 
worthy and useful. There is no book lile it, and the 
analyst will naturally have a copy on his shelf. 


The Lepidoptera of the British Islands. .1 Deserip- 
live Account of the Faniuhes, Gencra, and Species 
Indigenous to Great Britain and Ireland, their 
Preparatory States, Habits, and Localities. By 
Charles G. Barrett. Vol. x. Pp. 384. Heterocera : 
Pyralidina Tortricina. (London: Lovell NKeeve 
and Co., Ltd., 1905.) 

Stxck our notice of the last volume of this work 

cntomologists have to regret the death of the accom- 

plished author, well known as one of the best practical 
lepidopterists in England long before he commenced 
the elaborate monograph which he did not live to 
complete. Ilitherto, however, there has been no in- 
terruption in the publication of the successive parts, 
and we understand that the manuscript was left prac- 
tically complete to the end of the Tortricina, which is 
the more satisfactory as the Tortricina are a large 
and difficult group which have been somewhat 
neglected by most British lepidopterists, but to which 
Mr. 3arrett devoted spectal attention. 


The families included in vol. x. are Pyralidina; 
Phycitida (conclusion), 13 genera (Caieremna_ to 
Plodia); .\nerastiida: (genus .\nerastia), Crambidie 


(6 genera), Galeriidz (5 genera), Tortricina, Tortri- 
cidae (17 genera), Cnephaside (5 genera), Lozoperidz 
(7 genera), Sercoride (commencement, 4 genera). 

The general arrangement of the present volume is 
similar to that employed in preceding volumes, and 
the remarks on the habits of the insects are detailed 
and interesting. For example, we are told that the 
first species in the volume (Caterenma tcrebrella, 
Zinck.) has a curious habit of emerging during 
thunderstorms, these being, as is well known, fre- 
quent in the eastern counties. The history of the 
various species, small and inconspicuous as many of 
them are, is very fully given throughout. 

AN ye ae 
|) First Reader in Health and Temperance. By 

W. Taylor. Pp. iv+219q. (London, Westminster : 

Church of England Temperance Society and 

G. Philip and Son, Lid., n.d.) Price 1s. 6d. 

Ix this small book the instruction is given in forty- 
three lessons wherein all difficult words are avoided 
so far as possible, and when such words are necessary 
their meaning is always explained. The elementary 
matter dealt with is suitably illustrated, and the work 
is in every respect to be commended. 

The various physiological requirements of the body 
are explained in simple language, and it is shown 
that alcohol is not only unnecessary but may be 
actually detrimental to every healthy function. 
Abstention from alcohol is, in fact, the dominant text 
of the book. 

It is not casy to conceive a book better suited to 
meet the needs for which it is designed. The subject 
of personal hygiene is made interesting and it is 
treated in a very happy and lucid manner, appropriate 
to the intellectual powers of young children, for 
whom the book is designed to serve as a first reader. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Spectral Series in Relation to Ions, 


As I have already shown (Physik. Zeitschr., vi., 892, 
1ygos5), the observation of the Doppler effect on the Nanal- 
strahlen permits the detection of spectra emitted by the 
positive ions (Kanal-strahlen). J have made such re- 
searches on Kanal-strahlen in hydrogen, potassium vapour, 
and mercury vapour in cooperation with Messrs. 5S. 
Kinoshita, IKK. Siegl, and W. Hermann. We shall give 
details of our methods and measurements in separate 
papers; but here I wish to state the principal results of the 
researches, together with some general conclusions. 

The series of lines (He, H8 . .) of hydrogen is a first 
subordinate series. Its lines are revealed by accurate 
analysis as pairs or doublets. The difference of wave- 
lengths of the two components is, as Michelson has found 
(Phil. Mag., xxxiv., 280, 1892), 0-14 Angstrom unit for 
Ha and o-oS Angstrém unit for H8; the measurements 
made by Ebert (Mued. dun., xlili., 790, 1891) give 0-132 
Angstrém unit for Ha. In every other first subordinate 
series of doublets, and also in the case of hydrogen, the 
difference in oscillation frequencies of the components of 
the doublet is constant throughout the series; this differ- 
ence is for Ha 0-33, for HB 0-34 per 1 cm. path in vacuo. 
My previous and recent observations lead to the conclusion 
that the first subordinate series of doublets of hydrogen 
has as carriers monovalent positive atom-ions, 7.e. atoms of 
hydrogen which have lost a single negative electron. 

.\ second subordinate series of lines of the hydrogen 
has been observed in certain stars. From their spectral 
position, Rydberg (Astrophys. Journ., vi., 233, 1897) has 
calculated the principal series of hydrogen; he gives to 
the first line of it the wave-length 4687.88 Angstrom; this 
line has been observed in stars with bright lines. It is 
found also (somewhat displaced) in all spectrograms J have 
taken of the kathode rays or Kanal-strahlen, partly alone 
and partly in cooperation with Mr. Kinoshita. This line of 
the principal series—it may be termed H8—shows also the 
Doppler effect in the Kanal-strahlen, the quantity of the 
effect being the same as for the first subordinate series of 
doublets ; the principal series of the hydrogen, which is also 
composed probably of doublets, has therefore the same 
carrier as the first subordinate series, namely, the mono- 
valent positive ion of hydrogen. 

In cooperation with Mr. Sieg! I have further examined 
another doublet of a principal series, namely, the second 
doublet of the principal series of potassium (A 4047-36— 
4044-29). Both components show the Doppler effect in the 
IXanal-strahlen, and the amount is the same as that calcn- 
lated for an atorm of potassium which has lost a single 
negative electron. Therefore, in the case of the alkali- 
metals also, the principal series of doublets has monovalent 
positive ions as carriers. 

In the spectrum of mercury hitherto only series of 
triplets have been found—a first and a second subordinate 
series (Kayser and Runge). Using a small concave grating 
kindly lent to me by Prof. Runge, I succeeded, in cooper- 
ation with Mr. Hermann, in examining the Doppler effect 
on the lines of mercury. It was found that all components 
of triplets, and further all triplets of a series, have the 
same positive ion as carrier, and, moreover, the lines of 
the first and of the second series show the same Doppler 
effect in type and quantity. Both series of triplets of 
mercury have therefore the same carrier, the bivalent 
positive ion of mercury; for the Doppler effect really found 
agrees in quantity with the effect calculated theoretically 
for an atom of mercury which has lost two negative 
electrons. 

The lines of mercury not belonging to the series of 
triplets show likewise a Doppler effect, but there is a 
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difference in character and amount between them and the 
lines of the two series of triplets. There are lines which 
show a larger effect than the series of triplets; the carrier 
of these lines is therefore a positive ion of mercury of 
higher valency, i.e. an atom of mercury which has lost 
more than two negative electrons. ‘Vo these lines of 
higher valency belongs the line A 4078.1. 

Finally, there are lines in the spectrum of mercury which. 
show a smatler Doppler effect than the lines of the series. 
of triplets; their displacement is roughly 1-5 times smaller 
than that of a line of a triplet of equal wave-length. 
‘Therefore they have as carrier not a bivalent, but a mono- 
valent positive ion of mercury. ‘To these lines helong the 
wave-lengths AA 2536-72, 4339 47-3021-64, 3984-08-2847-85. 
It seems that A 2536-72 is the first component of a principal 
series of doublets, that the pair AA 4339-47-3021-64 belongs. 
to a first, and the pair AA 3984 o8-2847-85 to a second sub— 
ordinate series of doublets. This being so, mereury con- 
firms the view that the principal and the first and second 
subordinate series of doublets have monovalent posilive 
ions as carriers. 

Generalising the foregoing results, we have come to the- 
following conclusions :—The carriers of the spectra of lines 
of the chemical elements are positive atom-ions. All lines of 
a series have the same carrier, and, moreover, the same 
carrier may emit several series at the same time. The 
carrier of the principal series and of the subordinate series 
of doublets is a monovalent positive atom-ion; the carrier 
of the subordinate series of triplets is a bivalent positive 
atom-ion; ions of a higher valency emit likewise line 
spectra, but the structure of these is not yet recognised. 
The spectrum of an element, for example, that of mercury, 
may represent a mixture of several spectra, namely, of the 
spectra of its monovalent, bivalent ions, and of ions of 
higher valency. 

The foregoing results and conclusions are in striking, 
agreement with the results which were arrived at by 
Runge and Paschen (Ber. d. Berliner Akad., 1902, 380, 
720) in their researches on the Zeeman effect of series of 
lines. They found that the principal series of doublets of 
all elements examined (Na, Cu, Ag, Mg, Ca, Sr. Ba) show 
in type and amount, when measured in oscillation fre~ 
quencies, the same Zeeman effect ; this also holds good for 
the first and the second series of doublets. The first and 
second subordinate series of triplets show in type and 
amount another Zeeman effect than the series of doublets ; 
but the series of triplets of different elements are again 
in the same way broken up by a magnetic field. The 
agreement of my results with those of Runge and Paschen 
comes out in the following detail :—The lines of mercury 
(AA 2536-72, 4339-47, and 2847-85) referred by me to series of 
doublets must show in a magnetic field the known splitting 
up of the lines of the principal and of the subordinate 
series of doublets. Runge and Paschen enumerate these 
lines under those which do not show the behaviour of 
triplets, and, in fact, their statements on the magnetic 
behaviour of those lines are concordant with that postulate 

It follows from the Zeeman effect that the centres of 
emission of series of lines are periodically accelerated 
negative electrons. From the complexity of their mag- 
netic splitting up we may draw the conclusion that these 
centres of emission—the negative electrons—are coupled 
in electrodynamic systems; the electrodynamic structure 
of these systems of negative electrons is for the emission of 
series of doublets rather than for the emission of series of 
triplets. 

We do not know of spectra of neutral atoms. It follows 
from the foregoing results that the known spectra of lines 
can only be emitted if the chemical neutral atoms have lost 
negative electrons, and thus have become positive atom- 
ions. Therefore the electrodynamic symmetry of the system 
of negative electrons in the positive atom-ion is different 
from the symmetry in the neutral atom. Certain systems 
of negative electrons have in the positive monovalent ion 
an electrodynamic symmetry which enables them to emit 
radiation of electromagnetic energy; this symmetry is. 
characterised by the emission of doublets. Losing two or 
more negative electrons a neutral atom also gains an 
electrodynamic symmetry capable of radiation; but the- 
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electrodynamic symmetry in the bivalent ton is different 
from that in the monovalent ion; it is characterised by the 
emission of triplets. 

Spectroscopically the chemical elements show a uniform 
behaviour in a striking way. Their monovalent ions emit 
series of doublets of analogous structure and_ identical 
magnetic behaviour; their bivalent ions emit series of 
triplets likewise of analogous structure and identical mag- 
netic behaviour. From element to clement the variables 
swe only the proportions of the spectra or the constants of 
the laws, of the series af doublets and triplets. 


Gollingen, March 5. J. Srarx. 


The Kew Bulletin. 


A rew words of explanation may be useful to anyone 
interested in the Kew Bulletin. Jt was started in 1887, 
partly to meet a suggestion made in the House of Commons 
and partly to serve as ‘Can expeditious mode of communi- 
cation to the numerous correspondents of Kew in distant 
parts of the Empire.”’ It has been the vehicle for the 
publication of a vast amount of information of various 
kinds, some on purely scientific, but mostly on economic 
subjects. The number of copies printed has necessarily 
been limited, but it has always been hoped that the Press 
would aid in the further diffusion of information of general 
interest to the public. 

The volumes before 1892 have long been out of print. 
To meet this difficulty, selected papers which proved to be 
of permanent interest have been from time to time re- 
printed. 

Since 1901 the Bulletin has been somewhat in abeyance, 


though the routine appendices which are required for 
various purposes have been kept up. The fact is that to 
produce the Bulletin satisfactorily requires- what it has 


never had—some sort of staff which would be specially 
charged with it. The volume of work which falls on Kew 
is little understood. Besides its own routine and adminis- 
trative dutics, Kew acts as technical adviser to all Govern- 


ment departments at home, as well as in a varying 
measure to India and the colonies. Vor many years the 
annual number of letters sent out has averaged about 


14,000, which is about two-thirds of that of the Commercial 
Department of the Foreign Office. The publication ef the 
Bulletin has simply been crowded out. 

My functions as director ceased on December 15, 
but 1 was retained in a consultative capacity until 
March 31. In order to give my successor a clear start 1 
have done my best in the interval to clear off arrears. 
The third and concluding volume of the ‘Index Flora 
Sinensis ’’ has been issued. An eighth volume of the 
“Flora of Tropical Africa’? has been all but passed 
through the press. The long delayed ‘' Wild Fauna and 
Flora of the Royal Botanic Gardens’ has been published. 
A catalogue of ihe exhibited collection of portraits of 
botanists has been prepared and is in type, and a second 
edition of the “ Iland-list of Ferns and Fern-allies culti- 
vated at Kew" is in the printers’ hands. .\ third quin- 
quennial supplement to the " Index Kewensis’’ is being 
prepared for the press. 

The continuation of the ‘* Flora Capensis”’ is being 
actively pushed forward, and other much needed under- 
takings are in view. 


In order to restore the Bulletin to something like 
vitality, it was thought advisable to issue in one or more 
numbers for cach year such matter as was available, with 


title and table of contents. This will allow the annual 
volumes to be bound, and the series made continuous to the 
satisfaction of careful librarians. The volumes for 1900 
and gor are already issued, und the succeeding ones will 
follow immediately. A word of acknowledgment must be 
given to the generous aid of the new and active Controller 
of IDM. Stationery Office in expediting the work. 

The director has taken up the publication of the Bulletin 
from the present year, and will, 1 hope, be able to continue 
it, but on a somewhat more elastic plan. No attempt will 
he inade to issue it monthly, but material and documents 
of general interest will be printed at ance, 

Kew, March 30. W. T. Tinsertox-Dyer. 
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Int: rpretation of Meteorological Records. 


1 Quite agree with Mr. Omond's remarks in NATURE of 
March 29 with regard to the heating of downward moving 


air, that if it had been simply a case of air which 
had previously been in thermal equilibrium and moved 
downwards its temperature would have been raised to 


that of the lower air; but in this case it was a mixture 
of air and water, and the water would absorb the heat 
produced by the compression of the air, and, further, any 
little heating that might net be s0 absorbed would in- 
crease the dryness of the air, and so cause evaporation 
and absorption of heat. 

With regard to the effects of electricity on rainfall, they 
are much too little understood to be entered on here, but 
it may be stated that a sudden fall of rain, or an increase 
in rate of fall, is often observed very shortly after a flash 
of lightning. Joun ANNKEN. 

Ardenlea, Falkirk, N.B., March 31. 


Request for Prints of Photographic Portraits. 


| siovtp be grateful to your photographic readers, 
whether amateur or professional, who would send me, 
within the next two or three weeks, waste photographic 
portraits, to be cut up, mounted, reduced to a miniature 
scale, and so to be published without names. They are 
wanted in considerable numbers to control results at 
which I have already arrived, relating to resemblance. 
Family portraits would be particularly acceptable. 1 
male this appeal, finding it extremely troublesome, as 
well as costly, to obtain the needed material in other 
ways. Fraxcis GALton. 

42 Rutland Gate, London, 5.W. 


Peculiar lce Formation. 


As the question of earth-bearing ice-pillurs has been 
recently raised in your columns (pp. 464, 485), there are 
one or two points to which | should like to direct atten- 


tion, as they may be of interest lo your readers. While 
working in company with a colleague on Divis Moun- 


tain, Belfast, in 1902, our attention wus attracted by 
the peculiar formation of ice so admirably described by 
your correspondent of March It seemed perfectly 
obvious that the ice-pillars had, in growing, lifted the 
earth and stones by exerting a pushing force in the direc- 
tion of their length, and that without lateral support, 


15. 


‘ putting the expansive force of water on freezing out of the 


| 
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question as an explanation. All doubt on this point was 
removed by our finding an impression of a nailed boot, 
made in the mud before the frost, and on which the pillars 
had grown on all parts of the mud on which there were 
no impressions of nails, and were wanting wherever the 
nails had been. This gave a curious effect, as if the boot 
had been shod with long spikes, each nail being represented 
by a narrow cylindrical pit an inch and a half deep. The 
pressure of the nails had evidently destroyed the conditions 
which led to the formation of the pillars. 

I was unable to determine whether the ice in each pillar 
was in crystalline continuity, but there was nothing to 
lead one to suspect the contrary. 1 thought 1 could dis- 
tinguish a rude hexagonal form in some of the pillars, but 
this may have been merely chance. On the whole, it 
would seem as if the idea that a growing crystal is 
capable of exerting a mechanical force in some definite 
direction is not entirely without support. Such a force 
would go far towards explaining many peculiarities of the 
natural growth of crystals. Take, for example, the hori- 
zontal veins of fibrous gypsum so common in the Keuper 
Marl. It is impossible to conceive of the formation in solt 
rocks of a horizontal fissure of the extent of some of these 
veins, and it is difficult to escape from the conclusion that 
the growth of the fibrous crystals forced apart the sides of 
the vein, lifting the enormous weight of rock above. This 
suggestion is by no means a new one. 

W. B. Wriott. 
28 Jermyn Street, $.W., March 27. 


Formula for finding the Date of Easter, 


lr may be of interest to some of your readers to know 
of the following empirical formula—atiributed to the 
famous mathematician Gauss—for determining in an easy 
manner the date on which Easter falls in any vear from 
1900 to 2100 :— _ 


(1) The number of the year is divided by 19; re- 
mainder =a. 

(2) The number of the year is divided by 4; re- 
mainder=b. 

(3) The number of the vear is divided by 7; re- 


. ie 
mainder =c. 


(4) 19Xa@+24 is divided by 30; remainder=d. 

(5) 2xb+4c+6xd+5 is divided by 7; remainder=e. 

Easter will be the 22+d+e of March, or, if this number 
exceed 31, it will be the d+e—g9 of April. 

The calculation for the present year is as follows :— 


(1) 1900 = 10046 (a=6) 
19 
(2) 199° 476 +2 (5=2) 
(Gina 27242 (c=2) 
(4) Ot) 624 _ , 438 (¢=18) 
39 
(Gt 2) Cea 17 +6... (e=6) 
ff 


As 224+18+6 is in excess of 31, we take the alternative 
18+6%9=15, on which day of April Easter falls this 
year. Cuas. Leicn. 


The Victoria University of Manchester, March 30. 


Chinese Names of Colours. 


Ix your issue of January 11 (p. 246) Mr. Alfred H. Crook 
writes respecting the name given by the Chinese to a 
certain tint of blue, which he translates quaintly as ‘‘ snow- 
green colour.”’ The following explanation may be of 
interest to him and to others of your readers. 


f Ss Hsieh, the word he translates ‘‘ snow,’’ also means 
ice, and to the natives of southern China is far better 
known in reference to the latter object than to the former, 


as the same name is applied to both natural and artificial 
ice 


W Tsing originally meant ‘‘clear,’? ** tranquil,”’ 
“smooth ”’ (applied to water). The change from ‘* smooth 
water '’ to the ‘‘ colour of smooth water '’ is an easy one, 
so that a secondary meaning of the word is *‘ sea-green ”’ 
*‘ sea-blue.’’? Quite different words are used to express 


‘ 


or 
other green tints, such as grass-green, and other blue 
tints, such as indigo-blue. 

Putting the two words together, one finds the meaning of 

f # 8 (hsiieh tsing seh) to be ‘ ice-blue colour” or 
** blue ice colour.’’ Anybody who has noticed the tint of 
ice in great masses such as one gets in north China and 
in Switzerland, and who has seen the colour referred to by 
Mr. Crook, will agree with me in saving that the name 
given by the Chinese, far from being fanciful, is very 
appropriate. Ilo 

Hong Kong, February 15. 


The Adulteration of Butter. 


My attention has been directed to an article in your 
issue of March 15 on ‘‘ The Adulteration of Butter ’’ in 
which your contributor refers to the composition of butter 
fat as a triglyceride of oleic, palmitic, and butyric acids, 
or as containing such a substance. Some vears ago 1 
traced this opinion to Mr. Bell, a former analyst of Somer- 
set House, who appears to have based his conclusions upon 
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| the insolubility of butter fat in alcohol. Butter faleanise 
however, soluble in alcohol, and 1 have no doubt whatever 
that a process of [ractional precipitation from this solution 
would enable us to ascertain with fair accuracy what the 
real constituents are. My own experiments certainly 
pointed to a great number of separate glycerides being 
present, palmitin and stearin separating out in tolerable 
purity. The separation of the lower fatty acid compounds 
is more difficult to attain, probably owing to their exist- 
ence as esters. It would be interesting to know whether 
the theory of the presence of triglyceride rests upon a more 
stable foundation than that of Bell’s statement. 
Ve ails 


Roval Exchange, Manchester, March 17. 


LESTER. 


Your correspondent scarcely does justice to Dr. Bell’s 
observation. 

Whether butter [at is completely soluble in alcohol or 
not depends upon the volume, strength, and temperature 
of the solvent. Bell showed that when the simple glyceride 
tributvrin was mixed with melted ordinary fat to the 
extent of 10 per cent., it could be entirely removed by 
treatment with warm alcohol. But when butter fat was 
similarly extracted, [rom 2 per cent. to 3 per cent. only of 
the fat was dissolved out, and the soluble portion was not 
tributyrin. Therefore the butyric acid of butter fat is not 
present as the simple glyceride tributyrin, but chiefly or 
wholly as a mixed glyceride. Further, the portion dis- 
solved from the butter was found to contain ‘‘ soluble ’’ 
and ‘ insoluble’ acids in proportions agreeing closely with 
those required for the mixed glyceride oleo-palmito- 
butyrin. 

Some years later (Proc. Chem. Soc., 1889) Blyth and 
Robertson noted the isolation from butter [at of a crystal- 
line mixed glyceride, to which they ascribed the formula of 
palmito-stearo-butyrin. 

The ‘‘ presence of triglyceride’ in butter fat will hardly 
be questioned; what your correspondent has in mind is, 
apparently, the occurrence of mixed (f.e. complex) 
glycerides. Many such have been isolated [rom various 
natural fats in the last [ew vears; this is, in fact, the most 
notable feature in the recent chemistry of fats. That 
complex glycerides exist in butter Bell's and Blyth's experi- 
ments leave no reasan to doubt, though more rigorous prool 
of their precise composition is desirable. 


March 20. C. Simmonps. 


The Existence of Absolute Motion. 


Is discussing this question it is surely necessary to place 
stress on the contrast between the places of absolute direc- 
tion and absolute position in dynamics. The result of 
observation is that the laws of motion are competent to 
explain such phenomena as nutation and retain the simple 
Newtonian form when certain directions which can be 
found with reasonable accuracy are assumed to be absolute. 
The contrary assumption, that these directions were not 
absolute, but moving with absolute angular velocities, say 
of the order of one degree per second, would necessitate a 
re-statement of the laws of motion involving great loss 
of simplicity. In the same way, we cannot without loss 
of simplicity suppose that the acceleration of the earth 
with respect to the centre of the solar system differs greatly 
from the absolute acceleration, and suggest that the 
material universe has an absolute acceleration of the order 
of one hundred miles per second per second. 

On the other hand, the laws of motien would not be 
modified in the slightest if the whole universe possessed a 
uniform and constant absolute velocity, however great that 
velocity might be, even, for example, ten times the velocity 
of light. Compared with such a velocity as this, the 
velocity of the solar system relative to the centroid of the 
visible stars is probably insignificant. Evidence as to the 
existence of such a velocity must be sought elsewhere ; 
dynamics alone will not supply it. 

F. J. W. Wuippte. 

Merchant Taylors’ School, E.C. 
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N these days, when sails are falling more and more 
into disuse for occan-going vessels, and the con- 
struction of sailing-ships is a dwindling industry, it 
is refreshing to come across a book like this, breath- 
ing throughout an intimate knowledge of sailing- 
ships and sailors, displaying insight into, and sym- 
pathy with, the nature of the men who follow the sea 
on the coasts of many countries, and showing in 
every page powers of quick observation and ready 
understanding of all that makes for the efficiency of 
sailing craft. The author indicates his recognition of 
the inevitable triumph of the steam-ship in competi- 
tion with the sailing-ship for purposes of both peace 
and war, but he rejoices no less in the belief that 
throughout all time fishing- and coasting-vessels will 
remain dependent upon sails, and so 
will constitute a school of seaman- 
ship in which the traditions of the 
past will be maintained. Mr. 
Warington Smyth describes the 
volume modestly as ‘an attempt to 
record the peculiarity of the prin- 
cipal types of sailing craft in Europe 
and Asia which J have observed 
... and to consider the causes 
which have been at work in the de- 
velopment of boats and the results 


attained under the conditions with 
which they have had to con- 
tend.”’ 


This attempt has been eminently 
successful, and has resulted in the 
production of a hook which is a 
perfect treasury of information on 
the subject treated, is well arranged, 
brightly written, and beautifully 
illustrated. The author has received 
the assistance of many competent 


, 
| 
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both hulls and sails in the vignettes scattered freely 
throughout the text are admirable in their details. 
The interest of the book is increased by the introduc- 
tion of numerous reproductions of famous pictures of 
shipping, and no pains have been spared by the 
publisher either in regard to these illustrations or to 
other features for which he is responsible. 

Mr. Smyth excludes from his survey pleasure boats, 
yachts, and square-rigged vessels, and gives adequate 
reasons for that course. .\bout one-half of the book 
is devoted to European types, beginning with the 
Baltic and Seandinavian countries, and passing 
to Holland, Scotland, the east coast of England and 
the Thames estuary, the south and west coast of 
England, and then to France and the Mediterranean. 
To English readers, probably the most interesting 
section of the book will be that dealing with Eastern 


authoritirs in special classes of 
vessels described. Captain Drechsel 
has dealt with Danish vessels; Mr. 
Colin Archer, the well known naval 
architect of Larvik, has been re- 
sponsible for details of Norwegian 
types; Mr. Robert Duthie, of the 
Scottish Fishery Board, has given 
valuable information in regard to 
the Scottish fisheries, and other 
friends have assisted in regard to 
extra-European types. The descrip- 
tions are arranged in geographical 
divisions, which is not merely the 
most natural scheme, but also that 
which best brings into relief the 
underlying motive of the book, namely, the illustra- 
tion of the influence of local conditions upon form, 
type, and sail-plan. Other writers, notably the late 
Mr. Dixon Kemp, and those who, since his death, 
have continued the revision of his work on‘ Yacht 
and Boat Sailing,’ have emphasised the influence of 
local conditions, and gathered large stores of informa- 
tion illustrating the ¢encral principle. In most cases 
these writers have dealt with the subject from a more 
technical standpoint than that assumed in the volume 
under review. It must not be assumed, however, 
that Mr. Warington Smyth has neglected technicalities 
or unduly sacrificed them to a popular treatment of 
his subject. On the contrary, for many classes of 
sailing-vessels he gives the ‘lines ”? (or building 
drawings) and the sail-plans, and his portraitures of 
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1“ Mast and Sail in Europe and Asia.” 


2 By H. Warington Smyth, 
ix 448 


(London: John Murray, tg06.) Price ass. net, 
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1.—Norwegian Pilot-boat—Sail and Cabin Plans. From ‘‘ Mast and Sail in Europe and Asia,’ 


vessels, including those of the Indian Ocean, the Malay 
Peninsula, the Gulf of Siam, and China. Here we 
find special types ef great antiquity, differing widely 
from Western vessels, but weil adapted for their 
special services and surroundings. Mr. Smyth com- 
bines philosophical reflection with a vachtsman’s en- 
thusiasm and a technical knowledge which goes 
beyond that of the ordinary amateur, and this fact 
adds to the charm of his book. 

One quotation may be permitted, even within the 
limited space available in this notice, as indicating 
this side of his work. Fle says:— Jt is probably 
true that the degree of civilisation of any race is 
remarkably reflected in its boat architecture. The 
variety of its adaptations to the peculiar requirements 
of its waters is a measure of its appreciation of the 
value of the cheapest and most certain method of 
communication known to man; and it is evidence of 
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its ability to use materials at command and fit them | 
to its needs. The highest degree of civilisation in 
maritime races has always been marked by activity 
in boat-building and by variety of design and rig. 
In no case has this been more notable than in the 
history of China and of Holland, and in the .Adriatic 
in the fifteenth century, in Europe during the last 
two centuries and in the United States since 1780. 
The Negro, the American Indian, and the Slav, on 
the other hand, have never designed a sea-going boat 
or cut a sail. It has not been for want of water-ways 
or of opportunity. It has been simply owing to a 
lower class of intelligence and to want of originality 
and enterprise.” ; ; 

Mr. Smyth’s allusions to the indirect influence upon 
character and resource of life and work in vessels 
equipped with sail power are also notable :—‘‘ It is 
above all in the men who handle sails that the self- 
reliance which is bred by tempest, darkness and the 
shadow of the Angel of Death reaches its highest 
paint. The seriousness, from this point of view, of 
the loss of masts and yards to the Navy has been 
fully recognised, and it has only been reluctantly ac- 


Fic. 2-—Hong Kong Junk. From ‘“* Mast and Sail in Europe and Asia.” 


ceded to on account of the pressing importance of 
other more essential forms of training. But amongst 
the coasters and fishermen of the world the mast and | 
sai} more than hold their own; and here a student of | 
the sea will find himself in a by-path of the modern 
world, among the old thoughts, the old traditions, 
the old methods, and the old virtues of the great 
seas. And when this civilisation shall have con- 
demned itself and passed the way of others, the lug- 
sail and the lateen will still be navigating the deep, 
conned by other races, but the same grim, great- 
hearted sailor men.”’ 

Enough has been said to indicate that, in our judg- 
ment, this book should find a hearty welcome from all 
who love to sail the seas and manage their own craft, 
and from all who are interested in the maintenance and 
development of that hardy race of seamen bred on the 
coasts of the United Kingdom, and leading a life of 
hardship, difficulty, and danger which must develop 
qualities of the highest value to the maritime great- 
ness of the British Empire. 


W. HH. Wuaite. 
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THE SOLAR ECLIPSE OF 


T is very satisfactory that reports of the recent 
eclipse expeditions indicate that at some stations 
the weather conditions were all that could be desired, 
because we know that at several stations op- 
portunities for securing good results were frus- 
irated by clouds. The Hamburg Observatory 
party chose a spot which, however, did not 
come under the second category, and judging by the 
first portion of the report published,’ which deals 
chiefly with the general arrangements and journey 
to and from the position of observation, it achieved 
complete success in all lines of work. The report 
itself is of great interest, and is accompanied, not 
only by excellent reproductions from photographs of 
camp scenes, &c., but by capital pictures of the 
corona. The style of reproduction here employed is 
to be highly recommended, and other publishers of 
reports might with advantage copy the good example 
set. 

The party was not a very large one. It consisted 
of Prof. R. Schorr, the director of the observatory, 
Dr. Schwassman, the observer, and an observatory 
attendant, Herr Beyermann, and they were assisted 
by Prof. Knopf, director of the Jena Observatory, who 
joined the expedition. 

The station selected and used as the observing 
position was Souk-A\hras, in Algeria, lying on the 
railway from Tunis, and to the south-west of Bone. 
The accompanying illustration shows the station 
occupied, with the several instruments in_ position. 
The work of the expedition was chiefly devoted to 
the following points :—structure of the inner corona; 
photography of the outer corona and extensions; a 
search after intra-Mercurial planets; the determination 
of the brightness of the corona and the total day- 
light during the eclipse; contact, meteorological, and 
other observations. The only spectroscopic work 
attempted was the employment of a Thorp diffraction 
grating to secure the spectrum of the corona. 

For the attack on the inner corona a_ horizontal 
telescope of 20 metres focal length was employed. 
With this, very excellent photographs were obtained. 
Perhaps the most interesting part of the account of 
these photographs is the recording of three or four 
oval, ring-formed, cloud-like caps which lay at a 
distance of 4 to 6 minutes of are above the large 
prominence on the east limb, and indicated a close 
connection with the eruptive nature of the promin- 
ence. These rings, it may be remembered, were also 
photographed by the Greenwich Observatory party 
under the direction of the Astronomer Royal, which 
observed at Sfax, in Tunisia, so that an independent 
photographic record of them is very important, as 


1905. 


‘this is the first time they have been caught on the 


sensitive film. That such phenomena have been 
previously seen will be gathered from the following 
extract? relating to some spectroscopic observations 
made by Sir Norman Lockyer in 1870 :— 

“ And what was going on, while this was happen- 
ing? A prominence, obviously with its root some 
distance from the limb, had gradually travelled beyond 
the limb; in appearance it became very much more 
elevated, and seen, as it were, in perspective over 
the limb; but what I saw first was very rapidly 
changed, in a way that would be explained by sup- 
posing that cyclones were being shot up into the 
solar air like bombs! the changes in the F line were 
so rapid and curious. I was not observing with an 
open slit, so I at once coined the term ‘ motion 
forms,’ because the forms observed did not in any 
way represent the shape of the prominence. But the 


1 Mittheilungen der Hamburger Sternwarte, No. 10. 
2 “Solar Physics,” by Sir J. Norman Lockyer, p. 403. 
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extreme velocity ean be imagined from the great de- 
parture of those bright lines from the stable dark 
line KF, seen below them, and not only that, but we 
can think out the explicit character of this prominence 
action. Phey were really in this case, as already 
stated, smoke ries thrown up by enormous circume- 
solar action. 

We thus see that after the lapse of thirty-five years 


these “lozenge”? forms, as they were then called 
spectroscopically, have been caught in the mesh of 


the photographie plate. 

For the search after intra-Mereurial planets two 
objectives of to em. aperture and 4 metres focal length 
were used equatorially, and plates were exposed for 
120 and 63 seconds. So far as the negatives have 
been examined, no unknown object has been detected, 
but if is interesting toe remark that on hoth plates 
Mercury appears of the fifth or sixth magnitude eleven 
hours after inferior conjunetion. 

Successful measures were mude of the brightness 
ot the corona with a Weber photometer by Prol. 
Knopf, but the reductions are not yet quite eomplete. 


WNALOURE 


described by Dr. 
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one he has chosen, for in the course of some 3o0 
octave pages he traces the story of the distriet in 


which Piekering is situated from pre-Glacial times up 
to the date of his publication, including the yveology, 
the archeology early and later, local legends and 


folklore; and very good miscellaneous reading he 
makes af it. The carlier sections, however, can 
scarcely be said to conform with his title-page, for 


it is admitted that for many thousands of ycars after 
the period of his second chapter no human being yet 
existed in Britain in the latitude of Pickering, and 
the town itself would, of course, he even later. 

‘Phere is, however, no harm in this, and it must be 
confessed that the admirable material existing in the 
neighbourhood, und the masterly way in enn much 
of it has been treated by competent hands, offer great 
temptations to include nature's story as well as man's. 
The Wirkdale eave is one of the best known of these 
natural features of the localitv, and was exhaustively 
Buckland in 1822 before the Royal 


in a paper which is a model of scientific 
The physical conformation of the country, 


Society, 
analysis. 


Fic. 1.~The Hamburg Observatory’s Eclipse Camp in Souk-Ahras, The 20-metre coronagraph is on the yight, and the twin equatorial planet-finder 
on the left. 


Shadow bands were clearly seen, and the dimensions 
of those measured were about 50 cm. long and 4 cm. 
to 5 cm. broad. We Ilo Ba Wereiarare, 


USES Sd ORS WOE SAN SENG SEL ON Nee 

ap 11E modern changes in literary methods and the 
demands of the reading public have altered the 
character of many classes of books, but none has 
been so mueh affected as that dealing with topo- 
graphy. The suhsidised family history, “the elaborate 
falding pedigrees, plates of armorial bearings or of 
equally uninteresting tombs of former magnates of 
the locality, have disappeared from sueh works, unless 
their intrinsic interest coincides with that of the sub- 
ject of the book. Genealogists and students of family 
history are now provided with publications of their 
own, surely a change of a practical kind, and one 
which allows the substantive matter of a topographical 
work to take its real place. Even when the older 
fashion is cast aside for the new, however, there are 
many alternatives in the treatment of focal history. 
Mr. Gordon Home may be said to be thorough in the 
! “The Evolution ofan English Town; being the Story of the Ancient 


Town of Pickering in Yorkshire.” By Gordon Home. Pp. xix+298. 
(London: J. M. Dent and Co., 1905.) Price ros. 6d. net. 
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the hills around rising to a height of upwards of 
1400 feet, naturally provides an admirable field for the 
observation of the action of ice, and here Mr. Home 
has taken full advantage of the survey made by Prof. 
IWendall, while the existenee and behaviour of the 
ghiciers in the valleys converging on Lake Picker- 


ing in the lesser lee age are made very clear by 
the diagrams provided. Naturally enough, there is 


a good deal of clementary geology in these chapters, 
and Mr. Home at times also gives his imagination 
a somewhat free rein, but he does not confuse fact 
aud imagination, 

Coming to the later times, where 
place to archaeological conditions, we are on 
ground; the relies are more plentiful and morc 
direetly comparable with similar remains in other 
localities and even other countries. Uypothesis and 
even imagination still have their uses, but the more 
abundant materal should keep the student to the 
safer zone of comparative archeology. Here again, 
in the Barrow period, Mr. Home is fortunate in 
having masters of the craft to appeal to. Dr. Thur- 
nam and Canon Greenwell have both provided ample 
matter for the story of man during the later Stone 
and early Bronze ages, and Mr. Home might have 
drawn upon them more Jargely with advantage to 


gives 
SUG 


geology 
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his book. .\ few figures of some of the urns and 
other relics lound by Canon Greenwell in the barrows 
of the North Riding would have formed more instruc- 


tive illustrations than the somewhat scrappy and 
heterogencous plate of * prehistoric weapons ’’ that 


faves p. 34. -\ plate of urns in the Pickering Museum 
is, indeed, given further on, but it lacks typological 
qualities. Much has been done during the last few 
years towards the classification of barrow remains, 
more especially in the case of the pottery, and there 
should be no difficulty in presenting a scries from 
so rich a district as Piekering on a plan mere in 
accordance with the results of recent research. In 
spite of such oceasional lapses Mr. Home carries the 
the reader through the story with considerable slkxill 
and vivacity. .\ later chapter will probably be found 
the most interesting to the general reader, that dealing 
with lecal legends, witcheraft, and folklore. Here 
there is ample material for a 
considerable volume, for it is 
certain that where Mr. Home 
has gleaned so much _ there 
must exist a vast harvest for 
the trained student. ‘The 
figure from this chapter re- 
produced here has been used 
in sympathetic magic, the 
universal practice of which 
Mr. Frazer treats in ‘‘ The 
Golden Bough.” Traces of 
Scandinavian importations are 
frequent, and some of the sur- 


vivals in local custom have 
the flavour of a much more 
Fic. 1.—Relic of witchcraft remote age. good deal has 
found intheneighbourhood already been done in this 


of Pickering. The figure 
was made of pitch, heeswax, 
hullock's blood, hog's lard, 
and fat from a_bullock's 
heart. It was used for 
casting spells on people, 
the pin being stuck in the 
figure where the ‘‘ill-cast 


direction for Cleveland, but it 
is evidently a fruitful soil and 
well worth careful and ex- 
haustive treatment. There are 
some admirable photographic 
reproductions of the very re- 


eee fo fall. es markable, and in some eases 
English Town." beautiful, wall paintings in 
Pickering Church, and the 


story of the regulations of the Duchy of Lancaster 
during Plantagenet and later times is full of quaint 
customs and interesting matter. The book as a whole 
has a cheerful air, and may well lead some who are 
unacquainted with the beauties and interest of Cleve- 
land to pay Pickering a visit. 

A few points may be worth the author's consider- 
ation if his boolk should reach a second impression. 
Hc seems to be unaware (p. 30) that the Bateman 
collection of sepulchral urns is now in the museum 
at Sheffield, and a detailed catalogue was published 
by the curator in 1899; on p. 45 he states that bronze 
spearheads have been found in round barrows near 
Pickering, which seems unlikely; and on p. 48 he 
figures a quern of a known Roman type in the Bronze 
age section. On p. 57 an unfortunate slip makes 
data singular instead of plural. 


EEG RON TEGO SBE bT-SC Galk IN 
ENGLAND. 


DOI Fs 


ORD DENBIGH’S motion in the House of Lords | 


on Monday night, asking for a rebate on the 
present excise duty on any sugar made in this coun- 
try from beets during a certain limited period, raises 
two interesting questions. On one of them the 
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desirability of the State incurring expenditure in order 
to establish a new industry in the country—we have 
little to say in these columns; we may be content to 
point out that it is possible for a Government de- 
partment to teach the community businesses previously 
unappreciated. This very beet-sugar manufacture has 
been introduced into the United States by the action 
of their Department of Agriculture, with the result 
that the production has grown to 210,000 tons of 
sugar in 1go4-5 as compared with 20,000 tons ten 
years earlier. 

The other point in dispute is the possibility of 
growing satisfactory sugar-beet in this country, 
with its greater rainfall and lower sunshine than 
the typical Continental centres of sugar produc- 
tion. However, the experiments, organised for so 
many years by Mr. Sigmund Stein, of Liverpool, and 
latterly by Lord Denbigh himself, have amply demon- 
strated that over the east and south-east of England 
larger crops of sugar-bect can be grown than in 
Germany without any loss of quality, either as re- 
guards the proportion of sugar in the root or its 
quotient of purity. .\merican caperience also shows 
how adaptable the sugar-beet is to wide diversities 
of soil and climate. 

The English farmer requires but little education 
in the management of the crop, since the cultivation 
it requires differs but little from that of the mangel, 
though the cost per acre is slightly greater. We may 
take it as settled by numerous experiments extending 
over Many seasons now that the farmer would be 
prepared to grow sugar-beet in quantity, provided a 
price were offered approaching that which is paid 
by the foreign factories, that is, from 16s. to 20s. 
per ton of roots. How far the manufacture would be 
profitable at those rates can only be settled by trial 
on a commercial scale; a factory must be erected in 
a suitable district and given a fair working test for 
two or three years. 

While the data available show prospects of a reason- 
able return on the capital that would be required, one 
or two difficulties suggest themselves which cannot 
be resolved except by actual werking. The first lies 
in the provision of labour; the process of manufacture 
must be practically completed in three months after 
harvest, and it is doubtful whether labourers could be 
obtained in this country to work three or four months 
in the factory and the rest of the time on the Jand. 
The other doubtful point is whether the necessary 
scientific control, for sugar-making from bect is a 
very specialised piece of chemistry, can he obtained 
cheaply enough here. Lord Denbigh practically asks 
the State for a little assistance to get these points 
settled; with a rebate of the excise duty, equivalent 
to a bonus of 2s. 6d. per ewt. on sugar manufactured 
from beet grown in England, there is a_ sufficient 
margin of profit in sight to draw the capital required 
for the first factory, and a very few years would suffice 
to demonstrate whether the business would be possible 
without artificial assistance, or whether the experi- 
ment must be dropped. 

Without doubt, the establishment of a beet-sugar 
industry would give the farmer an additional outlet 
in many parts of the country; it would, however, 
not worl the semi-revolution in agriculture which has 
resulted from it in many other places. The English 
farmer already practises intensive agriculture, and the 
mangel crop, so integral an clement in a rotation in 
the south of England, gives rise to the heavy 
manuring, the thorough cultivation, and the wealth 
of food for stock which have been the great benefits 
conferred by the sugar-beet on the agriculture of 
Germany and the north of France. 
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peels IDOE SANVINUT IBIS, IBIS. sella 
death occurred on March 28 at the age of 
seventy-eight years, was the son of Mr. Lionel John 
Beale, and was educated at King's College School 
and King's College, London. .\ year after taking 
his degree in medicine he established a private labor- 
atory in Carey Street, Lincoln's Inn, for pathological, 
microscopical, and chemical research and teaching; 
and in 1853, at the early age of twenty-five, was 
appointed professor of physiology and general and 
morbid anatomy at King’s College. He afterwards 


held the chair of pathology, and finally that of the | 
| Young, the excursion secretary. 


principles and practice of medicine at Wing’s College, 
resigning the latter in 1896. For forty years Prof. 
Beale was physician to King’s College Hospital, and 
among other honours and appointments received by 
him during his active career may be mentioned the 
Baly medal in 1871 for researches in physiology ; 
Croonian lecturer to the Royal Society, 1865; 
Lumleian lecturer, Royal College of Physicians, 
London, 1875; president of the Royal Microscopical 
Society, 1879; and Government medical referee for 
England, 1891-1904. 

As a teacher, Prof. Beale was remarkable for his 
lucidity; and his lectures were admirably delivered, 
riveting the attention of his hearers. Te had the 
esteem of all his pupils; and those who had the 
privilege of a closer intimacy with him feel that they 
have indeed sustained a great loss by his death. 

His principal work, that which gained him the 
Fellowship of the Royal Society, was on the minute 
structure of the tissues; ‘* Beale’s carmine stain ” 
and his injection mixtures are well known to all 
microscopists. 

Prof. Beale was the author of many works, among 
the best known being the ‘“‘ Archives of Medicine,” 
containing researches carried out in the laboratory at 
Carey Street; ‘* How to Work with the Microscope ”’; 
‘©The Microscope in Medicine’; ‘ Protoplasm, 
Physical Life and Law *’; ‘‘ The Liver ’’; and ‘ Slight 
Ailments and their Treatment,”’? besides many papers 
in the Philosophical Transactions and other publi- 
cations of learned societies. IR, Te, Tel 


NOTES. 


Tne fourteenth ‘t James Forrest '’ lecture of the Institu- 
tion of Civil Engineers will be delivered by Mr. «. A. 
Iladfield on Wednesday, May 2, the subject being ‘ Un- 
solved Problems in Metallurgy.” 


Tue Government of India has decided, with the approval 
of the Secretary of State, to establish an institute in India 
as a centre for practical instruction of medical officers and 
subordinates in the use and management of Réntgen ray 
apparatus, and as a depdt for the storage and repair of 
such apparatus. The institute will be located at Dehra 
Dun, and will be under the superintendence of an officer 
of the Indian Medical Service. 


Pror. R. Metpota, F.R.S., has been made an Officier 
de I"Instruction publique of France for his services in 
connection with the foundation of the Alliance Franco- 
Britannique, of which association he is the honorary 
secretary. : 


-\ REUTER mvssage states that, after perceptible shocks 
of earthquake, a crevice, out of which lava flowed, opened 
on the side of Mount Vesuvius, on March 28, some hundred 
yards from the upper station of the Funicular Railway. 
The eruption from the principal crater also continues. 
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Ar the Meteorological Office Mr. R. G. kK. Lempfert 
has been appointed superintendent of the statistical branch, 
Mr. Ernest Gold has been selected for appointment as 
superintendent of the instruments branch, and Mr. J. A. 
Curtis succeeds Mr. J. 8. Harding as cashier and chief 
clerk. 


Tue Easter excursion of the Geologists’ Association will 
this year be to Lyme Regis. The party will leave London 
on Thursday, April 12, und return to town on Tuesday, 
April 17. A detailed itinerary and time-table has been 
published by the association. The excursion will be 
directed by Dr. H. B. Woodward, F.R.S., and Mr. G. W. 


Tue death is announced of Mr. Carl Heinrich von 
Siemens. Born in r82q at Menzendorl, in Mecklenburg, 
he was the sixth son of a family of fourteen. For the 
greater part of his life he cooperated with his brothers 
Werner, William, and Friedrich in the development of 
the various undertakings with which the name of Siemens 
is associated. A detailed notice of his career is published 
in the Engineer of March 30. 


ACCORDING to a Laffan telegram [rom New York, dated 
March 31, the De Forest Wireless Telegraphy Company 
has been sending cxperimental messages [rom its station 
at Coney Island to Ireland every night lor some time, and 
on March 28 a thousand words were transmitted, of which 
572 were received and recorded. The longest distance that 
had previously been covered by this company’s service was 
from Coney Island to Colon, 2100 miles; the new record 
is 3200 miles. The sending stations in Ireland are not 
vet completed, so that a tetrahedral kite is used tempor- 
arily for receiving work. 


Tue following are among the lecture arrangements at 
the Royal Institution after Easter :—Prof. W. Stirling, 
three lectures on glands and their products; Dr. P. 
Chalmers Mitchell, two lectures on the digestive tract in 
birds and mammals; the Rev. J. P. Mahaffy, two lectures 
on (1) the expansion of old Greek literature by recent dis- 
coveries, (2) the influence of ptolemaic Egypt on Graco- 
Roman civilisation; Prof. W. J. Sollas, F.R.S., three 
lectures on man and the Glacial period; and Sir J. Dewar, 
F.R.S., two lectures on the old and the new chemistry. 
The Friday evening meetings will be resumed on .\pril 27, 
when Prof. J. W. Gregory, .R.S., will deliver a discourse 
on ore deposits and their distribution in depth. Succeeding 
discourses will probably be given by the Hon. C. A. 
Parsons, F.Res), Prof. J. I). Poynting? Res ino lee 
Schuster, F.R.S., Mr. L. Hill, F.R.S., Prof. H. Moissan, 
F.R.S., Sir James Dewar, F.R.S., and others. 


Ix the House of Commons on Monday, Sir W. Foster 
asked why dead specimens of cancer, preserved in a non- 
deleterious fluid, have been declared to be forbidden 
admittance to the post, and why certain specimens, 
addressed to the Imperial Cancer Research Fund, were 
ordered to be destroyed immediately on their arrival in 
this country from abroad. In the course of his reply, Mr. 
Buxton said :—‘‘ The cancer specimens addressed to the 
Cancer Research Fund are, I am informed on the highest 
authority, harmless; and, as I am assured that the use 
of the post is of great importance for the successful 
prosecution of the researches of the fund, J hope to be able 
to make a special exception in their favour. I think it 
desirable, however, that the matter should be discussed 
with the delegates of the countries principally concerned 
at the approaching Postal Congress, and 1 have instructed 
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the British delegates accordingly. In the meantime, 
packets addressed to the Cancer Research Fund will be 
delivered.” 


Tue following awards of medals and other honours for 
this year have just been decided by the council of the 
Royal Geographical Society :—.A Royal (Founder's) medal 
to M. Grandidier, for the results of his many years’ work 
on the island of Madagascar; a Royal (Patron’s) medal 
to Dr. Robert Bell, F.R.S., director of the Geological 
Survey of Canada; the Victoria research medal to Prof. 
W. M. Ramsay, who has been working at ancient geo- 
graphy for many years, and is an acknowledged authority 
in that branch of study; the Murchison award to Major 
H. R. Davis, for his explorations in the Shan States, 
Kachin Hills, Yun-nan, Siam, and Sechuan; the Gill 
memerial tq Major A. St. Hill Gibbons, for the exploring 
and survey work which he has done in Barotseland on his 
two expeditions in 1895~6 and in 1898-1900; the Cuthbert 
Peek fund to Major H. H. Austin, C.M.G., for his ex- 
ploration in the Lake Rudolf region, the Sobat region, and 
his expedition from Omdurman to Mombasa vid Lake 
Rudolf in 1900 and 1901; and the Back bequest to Major 
R. G. T. Bright, C.M.G., for his exploring work in the 
Sudan, Uganda, and East Alrica. 


Ix vol. vii., article v., of the Bulletin of the Illinois 
State Laboratory, Mr. F. Smith continues his notes on 
North .\merican oligochzete worms, dealing in this instance 
with a species of Lumbriculus. 


Tue report of the Australian Museum, Sydney, for the 
year ending June, 1905, is before us. The most important 
addition during the year is a collection of ethnological speci- 
mens from North Queensland made by Dr. W. A. Roth, 
protector of aborigines for that district. 


IN contrasting different statements as to the purpose 
and function of museums, the March issue of Museunz 
News (Brooklyn, N.Y.) takes occasion to rebuke the 
“ Century Dictionary ’’ for employing the word ‘‘ curiosi- 
ties ”? in this connection, the accumulation of ‘‘ curiosities ”’ 
being exactly what every curator who knows his business 
does his best to avoid. 


THE thirty-fourth number of the publications (they have 
no general title) of the Bureau of Government Laboratories 
at Manila is devoted to an account of birds from Mindoro 
and the adjacent islets, and to notes on three birds of 
rare occurrence in Luzon, one of these latter being the 
bittern. The first paper, which is well illustrated, contains 
descriptions of several new species, among them being a 
needle-tailed swift. 


A FULLER account of the Black Hills beetle (Dendro- 
ctonus ponderosae), a scolytid infesting pine-trees in the 
Black Hills of South Dakota and elsewhere, described by 
the author some time ago, is given by Dr. A. D. Hopkins 
in Entomological Bulletin No. 56 of the U.S. Department 
of Agriculture. The serious nature of the damage caused 
by this beetle is indicated by the statement that between 
goo and 1000 million cubic feet of timber have been 
destroyed by it in the Black Hills Forest Reserve alone. 


Tue third part of the Bergen’s Muscum Aarbog for 
1905, of which we have received a copy, contains a long 
and fully illustrated paper by Mr. O. J. Lie-Pettersen on 
the marine rotifers of Norway, the result of investigations 
commenced in the summer of 1900, and a second by Mr. 
H. Brock on Norwegian medusas. The two last papers 
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in this part are devoted to archexological subjects. We 
have also received a copy of the .larsberctning of the same 
institution, containing the director's report of progress for 
the past year. 


Part ili. of the third volume of the Transactions of the 
Hull Scientific and Field Naturalists’ Club shows careful 
attention on the part of that body to local subjects. The 
first article, for instance, deals with the natural aspects 
of ITull and its neighbourhood; and others are devoted to 
the East Riding Mycetozoa, local diatoms, and reclaimed 
lands of the Humber district. Two local celebrities are 
accorded biographical notices, with portraits, while the 
editor, Mr. T. Sheppard, discusses the position of the Hull 
Museum as regards education. 


THE papers in the March Zoologist comprise one on the 
birds of the Faerdes, and a second on those of Anglesey; 
while in a third Mr. R. Warren records a change in the 
habits of herrings visiting Killala Bay, county Mayo. It 
appears that since 1899 the fish, which used to keep to 
the bay, have taken, for about three weeks in the autumn, 
to entering the estuary and tidal part of the river. So close 
have they on some occasions come in-shore that scores 
may be taken with a landing-net. 


THE contents of the first part of vol. Ixxxi. of the Zeit- 
schvift fir wissenschafiliche Zoologie comprise one paper 
by Mr. W. Schimkewitsch, of St. Petersburg, on the de- 
velopmental history of the arachnid Thelyphonus caudatus, 
and its comparison with that of other members of the 
same group. In a second paper Mr. R. Meyer discusses 
the histology of the nervous system of the common star- 
fish, Asterias rubens, while in the third Mr. O. Kohlmeyer 
describes the elastic tissue in the mucous membrane of the 
palate of the brown rat, the distribution of which has never 
previously been worked out. 


AN extinct volcano in Arizona and its crater form the 
subject of a paper by Mr. D. M. Barbinger in the issue 
of the Proceedings of the Philadelphia Academy for 
December last. One of the most remarkable features con- 
nected with this mountain is the presence of an enormous 
mass of meteoric iron. As the result of his investigations, 
the author comes to the conclusion that a huge meteor, of 
which at least the outer coat was metallic, fell to the 
earth in this locality, and that its size was so great that 
portions of it were fused and detached. Further, a large 
hole in the adjacent strata was made by the fall of the 
meteor. 


Dr. W. J. Hotranp has sent us a paper on the osteology 
of the American dinosaur Diplodocus, with special refer- 
ence to the model of the skeleton presented by Mr. 
Carnegie to the Natural History Museum, and installed by 
Dr. Holland himself. In this paper, which forms No. 6 
of the second volume of the Memoirs of the Carnegie 
Museum, the author directs attention to the pose in which 
the skeleton has been mounted, explaining that, in his 
opinion, the peculiar structure of the occipital region 
renders the angle which the skull forms with the vertebral 
column a matter of necessity. Dr. Holland finds himself 
unable to accept Baron Nopsca’s interpretation of the 
nature of the problematical bone which has been regarded 
as a clavicle. 


Tue black locust tree (Robinia pseudo acacia) is such a 
familiar inhabitant of railway banks, especially in parts 
of France, that we read with interest Dr. Charles A. 
White’s account, in the Popular Science Monthly for 
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March, o. the trouble. which have beset attempts to 
establish it in similar situations in America, especially in 
Pennsylvania. The wood of the tree is excellently suited 
far making fence and railroad ties, but, unfor- 
tunately, as soon as the stems attain a sufficient size to he 
of use they are liable to be destroyed by the burrowing 
larvee of a longicorn beetle (Cyllene robiniae); and so 
persistent is this beetle in its attacks, that Dr. White 
considers the further planting of these trees to be sheer 
witste of labour and money. 


posts 


Tur second number of the Bio-Chemical Journal con- 
tains four papers of considerable interest, and if the present 
standard be maintained we predict a long and useful 
“life ’’ for this new publication. Mr. Leonard Hill dis- 
cusses filtration as a possible mechanism in the living 
organism, and concludes that it occur under 
natural conditions; Mr. G. S. flaynes, writing on the 
pharmacologieal action of digitalis, strophanthus, and squill 
on the heart, considers that it is essential that these drugs 
should be standardised, as the amounts of active con- 
stituents vary much. He finds that strophanthus is 8 to 10 
times as toxic as digitalis, and that squill is an excellent 
cardiac stimulant. Dr. Roaf and Mr. Whitley contribute 
a paper on the action of acids, alkalies, and salts on the 
tadpole; and Dr. MacLean details observations on the 
Fehling test for dextrose in urine, proving that creatinin 
is the cause of the masking of the sugar reaction which 
sometimes oeceurs in urine-testing. 


does not 


-\ BRIEF description appears in the Journal of the Royal 
Microscopical Society (February) of a newly discovered 
synangium that, as the writer, Mr. D. M. S. Watson, 
states, would two years ago certainly have been regarded 
as the fructification of a marattiaceous fern. The 
synangium consists of from four to seven sporangia grouped 
round a central receptacle that is hollowed out into a 
cup at the top, thus bearing considerable resemblance to 
the sporangia of the recent fern Kaulfussia and of the fossil 
species Ptychocurpus unitus. Waving regard to Mr. 
Widston’s discovery that the synangium of Crossotheca, 
formerly considered to be that of a marattiaceous fern, was 
the male fruetification of Lyginodendron, Mr. Watson 
leaves it open whether the new species, Cyathotrachus 
alius, should be placed in the ferns or cycadofilices. 


In connection with the work of the instructors in horti- 
culture that have been appointed by certain county councils 
in Ireland, it has been found that there is need of a 
scientific journal that will help to supply the knowledge 
required by small farmers and occupiers of holdings. To 
meet this want a new monthly publication, Irish Garden- 
ing, has been started, the first number having been issued 
this month. .Mfter a short note of encouragement from 
Sir Horace Plunkett, Mr. F. W. Moore provides an appro- 
priate article on the present condition of horticulture in 
Irefand. The use and value of horticultural demonstration 
plots is discussed by Mr. J. G. Toner, and a trite com- 
parison of English and Irish potatoes is contributed by Prof. 
J. Wilson in which, while upholding the quality of the 
lrish potato, he suggests that there is scope for new Irish 
varieties, Judging from these articles and the numerous 
notes on various topics, the new journal promises to fulfil 
its purpose of directing attention to the scientific principles 
that underlie good garden practice. 


Tne discussion on *‘ The Origin of Gynimosperms ’”’ at 


the Linnean Society, arranged for the meeting on March 15, 
drew a very large moi Va Aa UKE, 
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opening the discussion, referred to the generally accepted 
view that the line of descent of the gymnosperms had 
proceeded through the ferns and cycads, this view being 
supported by the discovery of imuilticiliate spermatozoids 
in Ginkgo and in cyeads, and hy the recognition of the 
fossil group of cycadofilices. The discovery of sceds in 
connection with several of the Palwozoic ‘ferns "’ had led 
to their transference 


to au new and rapidly increasing 
group of pteridosperms. If the Paleozoic were an *‘ age 
of pteridosperms * rather than an ‘‘ age of ferns,’’ was 


the filicinean origin of the gvyinnosperms 
should a lycopodiaceous origin be sought? 
favoured a derivation of the pteridosperms 
the eyeads and Cordaitea: from the ferns. Mr. E. A. N. 
Arber, dealing with the earlier geological records of the 
true ferns, also expressed his adherence to the fern-cycad 
line of descent. Ile instancvd the Botryopteridew as true 
ferns existing in the Carboniferous and Permian ages, and 
pointed out that the connection of gymnosperms and 
ferns must have been far back in the Palawozoic epoch. 
Prof. A. C. Seward, while accepting the filicinean origin 
for the cycads, dissented from the view that the conifers 
followed the same line of descent. His recent investi- 
gations of the Araucarieze pointed to their being a very 
ancient group of gymnosperms, and for them, if not for 
conifers generally, he considercd a lyeopodiaceous deriva- 
tion as the more probable. Owing to the late hour, Dr. 
D. H. Scott was unable to give his address, as announced, 
so the proceedings were postponed to the meeting fixed for 
May 3, when an opportunity will be afforded for other 
members to take part in the discussion. 


weakened, and 
Personally, he 
and eventually 


THE work of the expedition dispatched by the Smith- 
sonian Institution of Washington to the Canadian Rockies 
and Selkirks, under the direction of Prof. W. H. Sherzer, 
of the Michigan State Normal School, is described in the 
report of the late Dr. 5. P. Langley for the year ending 
June 30, 1905. The expedition had a successful season’s 
work on the glaciers along the line of the Canadian Pacific 
Railway. .\ selection was made of those five glaciers 
which are most accessible to the student of glacial geology, 
and these were found to exhibit the characteristics of 
glaciers throughout the world. Four or five days of com- 
fortable railway travel places un investigator in the midst 
of snow-fields rivalling those of Switzerland, and the ice 
bodies descending from these fields may be studied from 
modern hotels as a base, and a horse may be ridden to the 
feet of the glaciers studied by the expedition. So far as is 
Iznown, there is in this district the most magnifcent de- 
velopment of glaciers of the Alpine type on the .\merican 
continent, and the purpose of the survey was to gather 
as much information as possible concerning them. Many 
photographs illustrating ihe details of glacial structure were 
obtained, and a full report of the expedition be 
expected later. 


may 


We have received a copy of the results of the meteor- 
ological observations made «at stations under the control 
of the Deutsche Seewarte for the year 1904. These observ- 
ations include those made at ten stations of the second 
order, at which readings are taken three times daily; at 
four of these stations, viz. Ilamhurg, Wustrow, Memel, and 
Borkum, hourly values and means obtained from self- 
recording instruments are given in addition. For all days on 
which stormy weather was experienced on the German 
coasts, observations for several times a day are published 
from those of the fifty-six storm signal stations affected. 
This valuable publication forms one of the series of ** Meteor- 
ological Veur-books ’’ issued by the various organisations 
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of the German Empire; these are all identical in form, the 
plan of which is practically that adopted by the Inter- 
national Meteorological Congress at Rome in 1879, and 
leaves nothing to be desired. With the exception of an 
occasional improvement, such as the reduction of the old 
anemometrical factor, which assumed that the velocity of 
the wind was three times as great as the velocity of the 
cups of the instrument, and the addition of a table show- 
ing for each station the difference between local time and 
mid-European time adopted in Germany in April, 1893, 
there has been practically no change in the contents of 
publication for many years. This continuity of form is a 
great advantage, and considerably enhances 
the work. 


We have received [rom the director of the Vatican 
Observatory, Sig. T. Angelo Rodriguez, O.S..\., vol. vii. 
of the Pubbiteasiont della Specola (Tipografia 
Vaticana, Rome, 1905). In these pages we first have the 
individual daily meteorological observations made during 
These are 


the value of 


Vaticana 


the years 1902 to 1904, both years inclusive. 
graphically plotted in three tables which are given at the 
end of the volume. Sig. Mg. Alfredo Tonetti contributes 
a valuable study of the cloud observations made during 
the years 1891-6, and this is followed by two appendices, 
which include observations of meteors for the years 1891 
to 1896, and the mean monthly values of cloudiness for 
the same period. Among other sections of interest may be 
mentioned a brief discussion of the exceptional high 
temperatures recorded in July and August of the year 1904, 
comparison data being added commencing in i890. Sun- 
spot observations are also dealt with, and, in addition to 
the individual daily observations, u summary for each 
year, commencing with 1896, is added. Special reference 
is made to the large spot of February, 1905, and a repro- 
duction (original size) of the solar disc for February 7 is 
added, the original photographic image measuring nearly 
eleven inches in diameter. 

Ix the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (vol. xJix., part v.), Mr. W. A. 
Ker publishes a suggestive paper on some common errors 
in the use of electric motors for machine driving. In it 
he gives a list of common machines, with the types of 
motors which he considers most suitable for them. 


ATTENTION is directed in the Engineering and Mining 
Journal (vol. Ixxxi., No. 10) to the very low cost of ore 
dressing which has been attained at the mill of the Osceola 
Copper Mine, Lake Superior. The average cost per ton 
of rock stamped in 1905 was only Sid., as against gd. in 
1g04. these extraordinary figures were obtained in the 
treatment of a million tons of rock per annum, all the 
ore passed through the mill having been crushed to go 
through a 34-inch to 3/16-inch round hole. 


Tne locomotive industry is dealt with in an exhaustive 
paper by Mr. L. Le Chatelier in the Bulletin de la Socicté 
@Encouragement (vol. cvili., No. 2). Beginning with 
Trevithick’s locomotive of 1803, he illustrates the leading 
types, and expresses the opinion that the works of the 
Hanover Engineering Company represent the most perfect 
example of the international locomotive industry. The 
Crewe works, with their 7500 workmen and their annual 
eutput of seventy-five locomotives, are referred to by the 
author in terms of warm admiration. 

““Economic Studies in ftaly’’ form the subject of a 
letter by Prof. Achille Loria in the Economtc Journal for 
March. A noteworthy feature of Italian economics is the 
absence of any scientific treatment of socialistic problems. 
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Ix the Bulletin of the Belgian Royal Academy (1905, 
xi.), the death is announced of the oldest member, M. 
Gustave Davalque, who was elected associate in 1854 and 
member in 1859, and drew up reports on mineralogy for 
the society subsequent to 1872. 


Pror. Luic: Berzorart contributes to the Nendiconti of 
the Lombardy Institution an interesting account, extending 
to more than sixty pages, of the work of the late Prof. 
Luigi Cremona. A list of previous biographical notices is 
given in a footnote. 


Pror. G. Crsiro, of Liége, describes in the Bulletin of 
the Belgian Academy, x., a new method of proving geo- 
metrically the principal formule of spherical trigonometry, 
notably Lhuilier’s and Euler's formule, Napier’s and 
Delambre’s analogies, and the expressions for the radii of 
the circles of a triangle. 


Mr. H. M. Taytor, F.R.S., has published in the 
Messenger of Mathematics, No. 414, a collection of geo- 
metrical dissections, in which it is shown how to trans- 
form figures [rom one shape into another by division 
into a definite number of parts and re-arrangement of the 
parts. \While these constructions afford a highly interest- 
ing study, it may be desirable to point out that if it be 
required, for example, to convert a rectangle into a square 
of equal area by this method, the construction presupposes 
a knowledge of the side of the required square. 


Ix the Bulletin of the American Mathematical Society 


| for January Prof. Jacques Hadamard gives a review in 


French of the late Prof. Willard Gibbs’s *‘ Elements of 
Statistical Mechanics,’’ which appeared in 1902. Based as 
the review is on a detailed study of Gibbs’s work and of 
criticisms thereon, the notice forms in some respects an 
innovation in reviewing which might with advantage be 
followed on other occasions in connection with mathe- 
matical works. It is certain that the book in question 
contained many features that could only be properly judged 
after long and minute study. 


I~ a paper reprinted from the .tbhandlungen of the Royal 
Academy of Saxony, xxix., 4, Dr. Otto Fischer discusses 
the dynamics of the motion of a system of bodies jointed 
together and moving in space. An illustration of such 
jointed systems is afforded by the limbs of animals. In 
general, a system of jointed bodies has 3n+3 degrees 
of freedom, but there are many cases in which the number 
is less, and the author shows how the equations can be 
simplified by replacing the system by a dynamically equi- 
valent set of particles or *‘ reduced system.” 


Unper the title ‘‘ Abhandlung zur Didaktik und Philo- 
sophie der Naturwissenschaft,’’ Messrs. Julius Springer, 
of Berlin, are issuing a series of pamphlets, in the form 
of monograph supplements to the Zeltschrift fur den 
physikalischen und chemischen Unterricht. The object of 
these pamphlets is to give expositions of various point» 
connected with the teaching of the sciences in question. 
No. 5 of the series is by Prof. Hans Keferstcin, of Ham- 
burg, and contains an exposition of the elementary proper- 
ties of lenses and optical combinations treated [from an 
experimental point of view. In the introduction the author 
points out that two of the various branches of physics, 
mechanics and optics, are made to assume a more mathe- 
matical aspect than the rest, the former by introducing the 
concept of particles, which reduces the study to that of 
certain systems of points, the latter by the concept of 
rays, leading to the study of certain systems of lines. The 
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present pamphlet treats exclusively of the magnifications 
produced by lenses, the paths of the rays, and the prin- 
ciples of the microscope and telescope. 


Tue danger which may accompany the teaching of 
elementary chemistry to children has been sadly illustrated 
by the death of a girl of fifleen years of age—a pupil at 
the Plymouth Secondary School—caused by swallowing a 
strong solution of caustic soda while working in a prac- 
tical chemistry class. The coroner’s inquest showed that 
the child—one of a class of eight—misinterpreted the direc- 
tions given by the instructor, and sucked into a pipette 
# concentrated solution of the alkali without previously 
diluting it, as she had been told to do; in doing this she 
managed to swallow some of the solution. In view of the 
fact that three other pupils out of the eight in the class 
gave evidence showing that they also had not followed 
the directions given, it is clear that, in order to guard 
against such uccidents, the experiments should be devised 
in such a way that, in the event of a misunderstanding, 
no evil results may accrue. In_ the present case, for | 
instance, in which the neutralisation of sulphuric acid by 
caustic soda was being studied, the concentrated solutions 
might have been diluted by the demonstrator in front of 
the class, and the diluted solutions thus prepared then 
have been used for the pupils’ measurements. Other simple 
expedients could readily be suggested in which the use of 
an ordinary pipette is avoided. In the practical study of 
chemistry there are many possibilities of accident, and this 
should be borne in mind by the examining and inspecting 
authorities which prescribe the work to be done jn school | 
laboratories, and by the teachers who devise experiments 
for their pupils. It should be unnecessary to add that the 
instructor, particularly when he has to deal with children, 
should not only have seen chemical experiments performed, 
but have acquired by a prolonged course of laboratory 
work a real knowledge of manipulation and of the dangers 
likely to be incurred in any case. 


Messrs. Joun J. Grirrin anp Sons, Lrp., have issued 
a third edition of their well illustrated list of apparatus 
for electrochemistry, arranged for students working through 
Dr. Lupke’s ‘* Grundziige der Electrochemie,’? 


-\ POPULAR article, with several striking illustrations, 
upon the eye-spots exhibited hy various creatures as orna- 


ments or for protective purposes appears in the April 
number of Pearson’s Magazine. 
Tue current issue of the Home Counties Magazine 


contains, among other interesting matter, a reprint of a 
Hering jigy Wie, AVE, I. Meiklejohn on the place-names 
of Northwood and district, and the first of a series of 
articles in which the editor, Mr. W. Paley Baildon, has 
collected all available references to Paul's Cross, and 
arranged them in chronological order. 


Tue current number of Past and Present, the successor 
to the Natural History Journal, published in connection 
with the Friends’ Schools, is before us. The magazine 
shows that great encouragement is given in these schools 
to observational science, and that the boys are in the habit 
of making and recording outdoor observations in biological 
and meteorol gical science. The illustrations of the school 
buildings are proof enough that the claims of science ure 
not forgotten in the school curriculum. 


SEVERAL purts of volumes of Transactions of the Royal 
Society of Edinburgh, containing papers read before the 
society during the sessions 1902-3, 1903-4, and 1904-5, have 
just been received; and also vol. xliii. of the Transactions, 
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edited by Dr. A. Buchan, F.R.S., and Mr. R. T. Omond, 
devoted to the Ben Nevis observations during the years. 
183-7. .\s abstracts of the papers read before the society 
appear periodically among our reports of meetings, it is. 
unnecessary to refer again to the many important contri- 
butions now printed in full in the Transactions recently 
issued. 


Tur fifth part of vol. ii. of the Proceedings of the Uni- 
versity of Durham Philosophical Society has been received. 
The number contains five papers read before the society 
between February q and April 27, 1905, together with the 
proceedings for the academic year 1904-5. Prof. H. 
Stroud contributes a paper on spark-gap experiments for 
detecting radio-activity, Dr. J. A. Smythe a note on « 
contact rock from the Islind of Mull, Mr. A. Brennan 
notes on abnormal flowers of Lilium Martagon (Linn.), 
Dr. 1D. Woolacott a paper on the pre-Glacial ‘‘ wash”? of 
the Northumberland and Durham coalheld, and Mr. G- 
Thomson one on the effect of light on selenium. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN APRIL :— 
April 5. 5h. 48m. to 6h. 42m. Moon occulits a Leonis. 
(Regulus, mag. 1°3). . 
6. 7h. 3m to 7h. 57m. Moon occults x Leonis (mag- 


47). : 

»» I§h. Som. to 16h. 19m. Moon occults « Leonis 
(mag. 4°1). : 

Ir, 1th. 30m. Minimum of Algol (8 Persei). 

14. 8h. 19m. 5y ae ea 

15. Venus. Wluminated portion of dise =0'967. Or 
Mars =0'978. ‘ ‘ 

16. 15h q4$m. to 16h. 29m. Moon occults @ Capricorn’ 
(mag. 4°2). 

18. 23h. Saturn in conjunction with Moon, Saturn 
OF 22Ne ; 

24. Sh. 22m. Transit (ingress) of Jupiter’s Satellite ILI. 
(Ganymede). ] 

xs Sh. Venus in conjunction with Moon. Venus 
Te Ne 

26. ae Jupiter in conjunction with Moon. Jupiter 
16° N 

PD ah aan Near approach of Moon to « Tauri (Alde- 
baran). , 

27. Sh. sim. to gh. 48m. Moon oceults 119 Taurt 
(mag. 4°6). ; 

30. Ith. 33m. to 12h. 28m. Moon occults ¢ Cancrié 


(mag. 4°7). 
Comet 1906b.—A part of the ephemeris for comet 1906b 
(Koptf), calculated by Herr M. Ebell and published im 


No. 4080 of the <Astronomische Nachrichten, is given 

below :— ; 
Ephemeris 12h, M.T. Berlin. 
1906 a (true) 6 (true) log > log A Bright- 
be ims & P ness 

April 6 2; 11 22855 1. 2 24 5. O°5355 ..4 615055 Orel 

14... IL 2ISKS... 2 28... O'5507 2 Claes mous 

PS ig, SUL PAG) BS) sen BIOS ig OPEVAE! ge Or42yT ... o'67 

30. 11 20582). 2 20 =, Of5484 a Omqoomemoren 


Unit brightness on March 3=about mag. 11-0. 
This comet is still in the constellation Leo, near to the 
star t+, which is on the meridian at about 11 p.m. 
The suggestion that this object was a periodic comet of 
short period is not confirmed by the observations. ’ 
Observing at Strassburg on March 17, Dr. Wirtz re- 
corded that the comet had a nucleus of mag. 11-5, the 
total magnitude being 11-0. The nebulosity was only iy 
in diameter, and appeared to be extended towards position 
angle 270°. 


Comet 1005¢.—The following is an extract [rom Herr 
Wedemeyer’s ephemeris for comet 1905¢ (Giacobini) as 
published in the supplement to No. 4080 of the Astrono- 
mische Nachrichten :— 


AeRIL 5, 1906] 


Ephemerts 12h. M.T. Berlin. 


1906 a (true) 6 (true) log > log A Bright- 
ieee, Se . ness 

ADK meeeees 0 40)... em mN Tn OL2590\4., 073703 1110 20 
Cures 4s 22. Gmom 012559 .. O 3043 2. Ofl7 
(Meee 5S 33 ON Ome  OC271S «.. O'AIIa eo 15 
Vee I 22 0 toed Oeen O25 70) 5, 074275, 000 Ole 
Pies 53 oe leew OrsOlt .. O14 {2S Gur 


An vation at Strassburg on Merch I> gave correc- 


tions of —1ts. and —3/-g to “this ephemeris. The comet 
was pale, with no certain nucleus, and the ill-defined 
nehulosity was about 2’ in diameter; total magnitude 


about 11-5. 

This faint object is now apparently traversing the con- 
stellation Taurus towards the Pleiades, and will be some 
° south of that asterism on April 23. It sets, a little to 
the N. of W., at about 9 p.m. 


A SYSTEMATIC Stupy oF FaINT STARS. 
KXapteyn's plan for studying faint stars, 


propos of Prof. 
Prof. Pickering 


gives a detailed account of how similar work is being 
performed at Harvard College Observatory in Circular 


No. 108. 

It is impossible to describe the whole work here, but 
both photometric and photographic meihods are being 
employed, and by using the two 24-inch reflectors Prof. 
Pickering hopes to extend the survey to stars fainter than 
Phoebe. 

In studying the spectra, the 8-inch Draper and Bache 
telescopes have been employed, and stars down to the 
eleventh magnitude have been observed — successfully. 
Using the 24-inch reflectors, Prof. Pickering hopes to 
photograph the spectra of much fainter stars. 

By following the stars precisely, so that the resulting 
spectrum is merely a line, thirteenth magnitude stars have 
been dealt with, and, on a photograph obtained with the 
S-inch Draper telescope, the spectrum of a star of mag. 13-2 
is sufficiently clear to be classified; the same plate shows 
the spectra of 110 stars within 1° of the North Pole. 


STARS HAVING PECULIAR SPECTRA.—In Circular No, 111 
of the Harvard College Observatory, Prof. Pickering gives 
a list and details of twenty-four stars which, from a study 
of the Henry Draper memorial photographs, Mrs. Fleming 
has found to have “‘ peculiar ”’ spectra. 


One or two of the objects call for special remark. The 
star D.M.-+21° 1609 is identical with N.G.C. 2392, which 
was found to have a continuous spectrum, With three 
bright lines, by Wenlock and Peirce on January 7, 1869. 


D "Arrest, also, found it to be gaseous. Photographs taken 
at Harvard on November 21, 1900, and November 27, 
1905, show no traces of the bright lines characteristic of 
gaseous nebule, but that its spectrum is of the 
fourth type. This star is in Gemini, its approximate 
right ascension and declination (for 1900) being 7h. 23-3m. 
and -+-21° 7’ respectively. 

In the spectrum of the star D.M.-++30° 3907 the hydrogen 
line Hf appears as a fine bright line centrally superposed 
on a dark line, on photographs taken on July 4 and 
November 4, 1905. 

A spectrogram of the variahle star R Cygni, obtained 
on November 19, 1890, showed the hydrogen lines lly and 
Hé bright, but a photograph taken on December 7, 1904, 
with the same instrument, shows a spectrum of the fourth 
type containing no trace of bright hydrogen lines. 


Tue Lunar Ectipse oF Fersruary §8.—The total eclipse 
of the moon which took place on February 8 this year was 
fully observed at the (ioodsell Observatory, Northfield, 
Minn. (U.S.A.), and an account of the observations is 
given in No. 3, vol. xiv., of Popular Astronomy. 

Dr. Wilson especially remarks on the brightness of the 
eclipsed moon, and on the remarkable contrasts of colour 
seen on the darkened surface. 

Five photographs were secured, and the last one, taken 
with a small camera attached to the telescope, exposure 
5m., shows the details of the lunar surface and its unequal 
colouring very plainly. 

Similar observations were made by M. Quénisset at the 
Nanterre Observatory, and four of his photographs ure 
reproduced in the March number of the Bulletin de la 
Société astronomique de France. He records the shadow 


as ‘‘ very transparent.” 
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IE SUC SUIS BIL, IC ONION. (GUE SUC IRIBIGON (GEE 
CURRENT GENERATORS. 


HE Bulletin des Séances de la Société francaise de 

Physique for the second quarter of last year contains 

an interesting article by M. Boucherot on the general prin- 

ciples which enter into the design and construction of 
alternating current gencrators. 

After a brief description of the present methods of con- 
struction, the author passes on to consider, first, the 
wave form; secondly, the regulation; thirdly, parallel 
running; and, finally, niethods ‘i compounding. 

The most important part of the article is that devoted 


to the question of parallel running, and, although the 
mathematical treatment is not verv “Clearly explained, the 
conclusions arrived at are interesting. 

The question is considered under ‘two headings. In Saal 


the subject of inquiry is the influence of the fiy -wheel, 
the fly-wheel effect of the rotating parts, on the lok 
about a state of uniform angular velocity; but under the 
first heading the oscillations .are caused by the variations 
of turning effort of the prime mover during a single revolu- 
tion, and under the second heading the oscillations are 
produced by the action of the engine governor. 

In dealing with the first of these there are two quanti- 
ties which are of prime importance in the calculations viz. 
the energy stored in the rotating parts, W(=3Jn*), and 
the elastic couple or restoring force, C,, which is defined 
as the couple which tends to restore the rotating parts to 
phase coincidence with the network to which the armature 
is connected, when the deviation is one radian. Then it 
is shown that the natural period of the system is 
2m/J/C, and the restoring force C,=Cxpk, where Cy is 
the full load torque, p the number of pairs of poles, and k 
the ratio of the short-circuit current to the normal current. 

Next, the analysis of the turning moment is given for 
single-cylinder and for multiple- -cylinder engines as 
follows :— 


‘ Order vf harmonic Half load Full load 
Single cylinder it al2 ae Ol4 
19 ” 2 a9 cae 09 
a as 3 One = oul 
ie a aor 4 o4 OE 
Multiple cylinder... I or ol 
es a ao 2 a'5 o-2 
9 ” 5 0°35 05 
a ” 4+ of Ov4 
the mean constant turning moment being reckoned as 
unity. 


Each harmonic produces its own oscillation in the rotating 
system, the amplitude of which is proportional to the value 
of the harmonic multiplied by < a (not WIW-W,, as 

n 
stated in the original), where n is the order of the harmonic 
and W, = C, 2n°. If the total fly-wheel effect happens to 
be such that W=W,, resonance will occur, and this ex- 
pression will enable the designer to proportion the rotating 
parts so as to avoid serious trouble. 

More interesting is that part of the article devoted to the 
effect of the engine governor on parallel running and bunt- 
ing. The subject is confessedly a difficult one, und at 
present there is no accepted theory. The suggestion pnt 
forward by the author is somewhat compressed and difficult 
to follow; and, even so, only the chief points of the argu- 
ment can he mentioned here. 

The generating set with its governor is treated as being 
composed of two interdependent oscillating systems, each 
with its own natural period and its own coefficient of 
damping. In addition to these four quantities, two others 
are of great importance, viz. IK, the percentage variation 
of speed between no load and full load, and 1,, the time 
lag of the governor. The latter quantity is defined as the 
time which elapses between the governor reaching its 
extreme position and the turning moment of the engine 
taking up its corresponding value. This time lag is greater 
in compound and triple expansion than in simple engines, 
due to the passage of the steam through the cylinders. 

Considering, first, the case of a generating set connected 
to an external network assumed to be of infinite capacity, it 
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is shown that the periodicity of the oscillation is given by 
the equation 
tan (a. Ty.) =1/2(a,/a - a/a,), 


where 27a is the period of the oscillations produced, 
2m a, is the natural period of the governor, and m is the 


1 seconde 


IGS i 


ratio of the actual dumping of the governor to the smallest 
value of the same coefficient which makes the governor 
dead beat. 

This equation of @ in terms of Ty represents a series of 
curves, some of which give rise ta negative values. he 
positive values corresponding to m=1 and a,=6.32 are 


Ca 


Q a5 1 Jeconde 15 


Bigs 2s 


shown in Fig. 1. Of these curves, only the lowest one re- 
presents oscillitions which are not evanescent. 

For this case the conclusion is reached that for satis- 
factory running the percentage variation of speed IK must 
not be too small, and the fly-wheel effect must be designed 
in proportion to the time lag of the governor. 


1 seconde 18 


Fig. 3. 


Passing to the case where two sets are working in 
parallel, the equation giving the frequency of the oscilla- 
tions is similar to the above, provided the damping in the 
generators is small. In this case, however, the curves 
which give positive values of a are quite different, being as 
shown in Fig. 2. The straight line portions correspond 
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to a=a,, where the naturil the 
alternator. 

Now the rate of subsidence of any oscillation contains i 
term (1—e@,a,), and it is consequently clear that it would 
be unsafe to allow any value of T, between o and 0-5, or 
between 1+ and 1-5, as shown in the figure. If, however, 
the dumping of the governor is much greater than the 
critical dead-beat value, satisfactory working may be 
possible. 

A point of great interest is brought out in this connec- 
tion, viz. the influence of the fly-wheel effect. The straight 
portions of the curves in Fig. 2 depend upon the natural 
period of the alternator, which in turn depends upon ihe 
fly-wheel. The heavier the fly-wheel the less the value of 
@a, and consequently the longer the straight portion of the 
curve as shown in Fig. 3. In other words, the greater 
the fly-wheel effect the greater will be the range of Ty for 
which satisfactory working is difficult. From this it would 
appear that it is quite possible to provide too heavy a fly- 
wheel, 

The article concludes with a briel reference to the various 


methods of compounding alternators. 


27/4 1s period of 
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JN the Zeitschrift der Gesellschaft fur Erdkunde su 

Berlin (1905, p. 412) Prof. Dr. A. Phillipson, of Bern, 
outlines his recent journey of 10,000 kilometres through 
the west of Asia Minor, including Brussa, near the Sea 
of Marmora, and Makri, on its Mediterranean inlet in the 
south. The preliminary results indicate the existence of 
a ‘* Lydian mass’’ of granite, gneiss, and crystalline 
schists, which forms on the whole a hummocky country, 
flattening itself out where the lower course of the Meander 
cuts into it. The inhabitants are mostly clustered along 
the included basins of Neogene deposits. .\ zone of meta- 
morphic limestones and less altered phyllites lies outside 
this mass, following the strike of the bow-shaped crystal- 
line core; and the discovery of a new species of Ifusulina 
(p. 417) places part of this outer zone as Permo-Carbon- 


iferous. To the south and south-east, the Cainozoic earth- 
movements have brought up folded limestones of the 
Cretaceous and Eocene type of Greece and Rhodes. The 


complete results of the journey will not be worked out for 
several years. 

Dr. G. Steinmann continues, in the Berichte der natur- 
forschenden Gesellschaft su Fretburg-im-Breisgau for 
September, 1905, his ‘* (reologische Beobachtungen in den 
Alpen.”? The question of Klippen-structure and overfold- 
ing in the classical Alps of Glarus leads on to a comparison 
with the eastern Alps. The author gives a valuable ex- 
position of Schardt’s views, which were published in 1803, 
and which led to the conception of the breaking up of an 
overthrust limestone mass into blocks or ‘“‘ klippen,’’ which 
lie discordantly among later sediments. Without going so 
far as Termier (p. 32), Dr. Steinmann sees in this striking 
theory of overfolding the true explanation of the phenomena 
of the Bundnerschiefer und the limestone zone, and he 
appeals to workers in the eastern .Alps to consider Schardt's 
views at least in the light of a scientific possibility. The 
last part of the present paper includes a bold but reason- 
able speculation as to the connection between deep-sea 
radiolarian deposits and diabasic igneous rocks. It is 
suggested, for the Alpine, Scotch, and other instances, that 
these basic igneous masses accumulated under the ocean- 
flnors, just as more highly silicated rocks are believed to 
gather under continents. Consequently, a deep-sea epoch, 
followed by one of compression and overthrusting, would 
lead to a squeezing out of ‘‘ ophiolitic ’? igneous rocks same- 
where along the zone of the radiolarian cherts. 

The activity of geological research in the African 
colonies is evidenced by a recent part of the Transactions 
of the Geological Society of South Africa, published in 
Johannesburg in September, roos. Mr. A. L. Tall de- 
scribes (p. 47) the mode of nccurrence of the tin-ore In the 
picturesque Bushveld area forty miles north-east of Pretoria. 
The ore was first noticed in the local granite as recently 
as 1904, and the field was described by Il. Merensky 
in that year. Its exploitation at once followed, and Mr. 


APRIL 5, 1906] 


Hall has been able to examine the rocks traversed by the 
new shafts and drives. The field was extended, while 
his paper was in preparation, by a further discovery on 
the farm Vlaklaagte. In this case there is evidence 
of the deposition of the cassiterite in good crystals, of the 
size of coarse shot, throughout a granitoid rock, which 
is of later age than the surrounding red granite. Minerals 
containing fluorine, topaz being among them, are already 
known in the Bushveld igneous series, and hence there is 
reason to believe that the tin-ore may have been developed 
on Enkeldorn and Viaklaagte in the manner recognised 
in the ‘‘ classical stanniferous localities.” 

Mr. H. Kynaston appropriately describes (ébid., p. 61) 
racks allied to greisen, from a point much further north, in 
the Olifants River Valley. Ile also adds to our knowledge 
of the norites and schists associated with the Bushveld 
granite, perhaps as marginal phenomena. Dr. Molengraaff, 
whom we regard almost as a veteran in these years of 
rapid exploration, and as the founder of much of our 
knowledge of the Transvaal, further supports his view 
(ibid., p. 63) that the Pretoria series may be correlated 
with the jasper beds of Griquafand West. He now de- 
seribes Mr. Leslie's discovery of crocidolite in the ferru- 
ginous quartzites of the Pretoria series in the Lydenburg 
district. These beds overlie the well known dolomite, 
which thus may be paralleled with the Campbell Rand 
dolomite of the south. Dr. Molengraaff’s account of con- 
tact-altered rocks in the Pretoria series should fit in with 
Mr. Kynaston’s observations further north; and the con- 
ferences of the Geological Society of Sonth \frica will 
doubtless show how much of the extensive alteration is 
due to the granite and felsite series, and how much to 
the sheets of norite. The present tendency, however, 
seems to be towards the linking of these two types of 
intrusive rock in a continuous series. 

Mr. Yhord-Gray (ibid., p. 66) describes in some detail 
the occurrences of gold in the Pretoria series round 
Pilgrim’. Rest (Lydenburg gold-field), and concludes in 
favour of the view that a mineral infiltration, carrying 
both gold and copper, took piace along certain zones of the 
conformably bedded series. The horizontal ‘ reefs”? may 
thus be described as altered quartzites. 

Yhe correlation of the members of the Transvaal system 
is again taken up by Prof. Schwarz, who attacks the 
problem in the north of Cape Colony, in Prieska. He has, 
quite independently, reached the same conclusions as Dr. 
Molengraaff, and, with certain cautious reservations, passes 
his comprehensive eye over similar beds in India and North 
America also, The extraordinary uniformity of deposits 
in Sonth Africa across enormous areas certainly gives one 
a new faith in lithological stratigraphy; and it is on this 
ground that Prof. Schwarz wishes to bring together the 
two series of ferruginous jaspers in the southern part of 
the Transvaal, calling in a thrust-plane to his assistance. 
The general feeling will be, both in our islands and in the 
Transvaal, that detailed mapping will ultimately bring a 
just correlation in its train. But detaifed geological 
mapping requires good topographic maps, and the fimited 
resources of the colony seem just now, from a legislator’s 
point of view, to haye many prior claims upon them. 

Mr. F. P. Mennelf shares with the equally energetic 
Mr. A. J. C. Molyneux the task of elucidating the geo- 
logical problems of Rhodesia, a region about as large as 
France, Germany, Austria-Hungary, and Italy put 
together. The gold problem is naturally the first thing to 
be investigated, and Mr. Mennell (:bid., p. 82) seeks to 
correlate the Rhodesian *‘ banket,’’ which he shows to be a 
true conglomerate, with the gold-bearing series of the 
Rand at Johannesburg. ‘‘ So far,’’ however, ‘“‘it is only 
ut the Eldorado Mine, in the Lomagundi district, that gold 
has been proved to exist in payable quantities ’’ in the 
banket of Rhodesia. As Prof. J. W. Gregory recently 
informed us, other deposits or vein-stuffs may have become 
known as banket, and it is certainly wise to restrict this 
term, of Transvaal origin, to the quartzose conglomerates, 
wherever they occur. In Rhodesia, Mr. Mennell has to 
deal with a metamorphosed series of sediments, including 
these conglomerates, and penetrated by ancient and now 
schistose basic rocks. The widely occurring granite is 
later than the basic intrusions, and has produced consider- 
stble contact-alteration in the entire series. The gold, in 
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accordance with the view now prevalent for the Rand de- 
posits also, is regarded as a subsequent infiltration. 

Part ii. of vol. xxxii. of the Records of the Geological 
Survey of India contains Mr. Hayden's ‘‘ Preliminary Note 
on the Geology of Tibet,’ already noticed in this Journal 
(Nature, vol. Ixxii., p. 285), and Dr. T. H. Holland’s 
paper on the occurrence of bauxite in India. The 
latter author directs further attention to the aluminous 
nature of the Indian laterites, and throws the whole field 
of these rocks open to the prospector. He points out 
(General Report of the Survey, tbid., p. 142) that the red 
bauxites of I.es Baux were first worked as iron-ores; and 
in his paper on banxite the analyses of Indian samples 
are all from rocks previously known as laterites. A very 
interesting point is the high percentage of titanium dioxide 
revealed, and Dr. Holland supports Dr. R. S. Bayer in 
believing that some unfamiliar and possibly new substance 
becomes precipitated with the titanium in these cases. Dr. 
Holland regards bauxite as an intimate admixture of 
gibbsite, Al,O,.3H,O, and diaspore, Al,O,.H,O. 

Another Indian paper is by Mr. E. W. Wetherell, on 
the dyke rocks of Mysore (\lysore Geological Department 
Memoirs, vol. ii.), in which a large number of specimens 
are conscientiously described. The descriptions suffer, 
however, from the fact that the species of triclinic fefspar 
are not determined. Nor are the misprints so few as the 
‘‘ corrigenda ’? might lead one to suppose. The drawings 
for the plates show exceptional care and delicacy. 

Mr. G. H. Girty, of the U.S. Geological Survey (Proc. 
Washington Acad. of Sciences, vol. vii., June 20, 1905, 
p- 1), has instituted a comparison between the Carbon- 
iferous faunas of western America and those of Russia and 
other areas. The ultimate result tends to the increase of 
the Upper Carboniferous series in America at the expense 
of beds now cfassified as Permian. The  polyzoan 
Archimedes, moreover, is shown to possess a far wider 
range than would be gathered from a consideration of the 
typical American deposits. 

Messrs. Stanton and Hatcher, assisted by Mr. Knowlton, 
discuss the geology and palaontology of the Judith River 
beds, in northern and central Montana and the adjacent 
parts of Canada (Bulletin 257, U.S. Geol. Survey, 1905). 
The outcome of stratigraphical study, and the examination 
of the vertebrate and plant remains, show that these beds 
are no longer to be regarded as on the Laramie horizon, 
but are Senonian at the highest, and reach down to the 
Cenomanian. 

The same survey (Bulletin 262) issues contributions to 
mineralogy, by several authors. The researches on which 
these careful papers are based arose in connection with 
the general work of the survey, and the results are here 
conveniently brought together. Messrs. Hillehrand and 
Ransome discuss the nature of carnotite (p. 18), which, 
‘instead of being the pure uranyl-potassium vanadate, is 
to a jarge extent made up of barium and calcium com- 
pounds.’’ From this ‘“‘ mixture of minerals”? the trne 
carnotite remains to be extracted and defined. Messrs. 
Lindgren and Hillebrand (p. 48) incidentally direct attention 
to the optical properties of chrysocolla, which, though 
noticed by Jannetaz, have been very generally overlooked. 
Mr. Schaller (p. 115) gives us a critical analysis of 
dumortierite, deducing thence the formula 


8A1.0. .B.O ..11,0.6Si0,. 


The boron oxide was first indicated by R. B. Riggs in 
1887. These are only a few of the matters that will attract 
mineralogists to these 147 pages. 

The surface-features of the glaciated areas of North 
America have provided a wide field for description and for 
controversy. Mr. R. S. Tarr has sent us four papers, in 
which various problems are set forth, That on moraines 
of the Seneca and Cayuga lake valleys (Bull. Geol, 
Soc. America, vol. xvi., p. 215) is mainly descriptive. 
The drainage-features of central New York (ibid., p. 229) 
involve questions of stream-capture, the lowering of water- 
partings, and the formation of new slopes by detrital de- 
posits, such as delight the glacial expert. A geographical 
account of the gorges and waterfalls of central New York 
(Bull, American Geographical Soc., April, 1905) is fargely 
concerned with the relations of pre-Glaciaf and post-Gfacial 
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valleys. Of still more general interest is the bape on 
some instances of moderate glacial erosion (Journal of 
Geology, vol. xiii, 1905, p. 160), with its examples of 
granite boulders lying in a sand derived from their own 
decay, and left undisturbed by the passage of un ice-shect 
over them. The remarkable variations in the intensity of 
glacial erosion recorded by Dr. Ampferer from the valley 
of the Inn (Nature, vol. Ixxi., p. 236) might be cited in 
support of the author’s observations. 

Yhe sixth volume of Spelumeca is to be devoted to a 
review and bibliography, by M. E. .A. Martel, of all 
papers on caves published so far in the twentieth century. 
The first part, issued in June, 1905, covers the papers deal- 
ing with France, and the enthusiastic author has spared 
no pains in making a scries of complete and valuable 
abstracts. The result is a readable work, full of attraction 
for the geographer as well as the geologist, in which M. 
Martel devotes most of his own energies to the tracing 
out of the courses of underground streams. 

In the Geological Magasine for 1905, Dr. Francis Baron 
Nopesa has begun a study of the remains of British 
dinosaurs, preserved in the collections of the British 
Museum at South Kensington. He shows that some 
crocodiljan remains ure mingled in the rock with those of 
Polacanthus. The remarkable bony dermal armour and 
the general skeleton of this dinosaur are figured, and the 
inflexible union of the lumbar vertebra: is pointed out as 


a unique feature in this group. The author is, indeed, 
led to style Polacanthus a sort of glyptedon among 
dinosaurs. (Gis ONS Mle 


THE FORTHCOMING INTERNATIONAL 
CONGRESS OF APPLIED CHLVMISTH AY. 
IIE sixth International Congress of Applied Chemistry, 
already mentioned in Nature (this vol., pp. 322 and 
421), will be opened at Rome on April 20 by H.M. the 
Xing of Italy. The work of the congress is divided into 
eleven sections, and in each section an extensive pro- 
gramme has already been organised. Many of the most 
eminent chemists of Europe and America have promised 
to altend und deliver papers. Sir Wm. Rumsay will give 
an address on the purification of sewage, Prof. Moissiun 
will lecture on the distillation of metals, and Dr. A. Frank, 
of Berlin, on the direct utilisation of atmospheric nitrogen 
in the manufacture of manures and chemical products. 
Among the numerous papers which have been received by 


the commitlee of the congress, the following may be 
noticed as possessing general scientific interest :— 
Section ii—-The extraction of thorium and cerium 


from the monazite sands, and their utilisation in Welsbach 
mantles, by Prof. F, Garelli and G. A. Barbieri. 

Section iii, (metallurgy).—The uetual state and the future 
of thermoelectric metallurgy, especially with regard to 
steel, by Major E. Stassano; report on the state of metul- 
lurgy in France, by the Comité des Forges de lraunce. 

Section vii, (agricultural chemistry).—Chemical changes 
during the assimilation of nitrogen by bacteria, by Dr. J. 
Stoklasa; the significance of the bacterial examination of 
soils, by Prof. Remy. 

Section viii. (hygiene and medical chemistry).— ‘lhe value 
of inulin us food in glycosuria, by Prof. C. Ulpiani; our 


present knowledge of the fats from the standpoint of 
physiological chemistry, by Dr. A. Jolles; inosuria, by 


Dr. Meillére. 

Section x. (electrochemistry and physical chemistry).— 
This section is represented by more papers than any of the 
other sections. The following may be mentioned :—Certain 
cases of hydrolysis, by Prof. Veley; the van ‘t Hoff- 
Raoult formula, by Prof. W. D. Bancroft ; isomorphism 
and solid solutions, by Prof. Bruni; electrochemistry of 
non-aqueous solutions, by Prof. Carrara; relations between 
proteids and electrolytes, by Prof. Galeotti; action of 
catalysts in the Deacon process for manufacturing chlorine, 
by Prof. G. M. Levi; silicide of carbon and the calcium 
carbide jndustry in Franee, by Prof. Moissan; catalysis 
by common metals, by Prof. Sabatier; chemistry of 
colloids, by Prof. Beckhold; amphoteric elements, by Prof. 
Le Blane; toxins and anti-toxins, by Trof. Ehrlich ; 
solid polyiodides of the alkali metals, by Prof. Abegg; 
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dissociation of fused salts, fused silicates, and glasses, by 
Prof. Doelter. 

The Italian State railways have granted to the members 
of the congress and their ladies a reduction of about 
6o per cent. on the price of an ordinary railway ticket 
from the frontier to Rome. On their arrival in Rome 
members of the congress will receive from the committee 
a bouk of coupons, which will enable them to obtain at 
any station tickets at fares reduced by 40 per cent. to 
60 per cent., according to the length of the journey. These 
tickets are available from April 26 until! June 11, so that 
members of the congress may have the opportunity of 
visiting the International Exhibition at Milan. The sub- 
scription fee for membership of the congress is 20 lire for 
gentlemen and 15 lire for ladies. A special ladies’ com- 
mittee has been formed to receive foreign ladies with the 
purpose of making their stay in Rome as pleasant as 
possible. 

All inquiries should be addressed to the bureau of the 
congress, Sg Via Panisperna, Rome 


PHY SIG VENGONDITION SOR SGiE D hanes 
PEENMENTARY S@HOOESS 


THe physical condition of those who are about to enter 

on active service in the affairs of life, and whose 
energy is the chief of the national assets, is certainly a 
matter of great national importance. Every effort is justi- 
fied in producing as effective a working community as is 
possible, and Dr. Kerr's report affords welcome evidence 
of the increasing concern with which those who direct 
education are regarding the physical conditions of child- 
life. 

During the period dealt with in this report a limited 
investigation was made of the conditions of some 3500 of 
the girls and boys attending the Council’s schools, and very 
striking were the results ubtained. It was found that 
some 42 per cent. of these possessed insufficient clothing 
to retain aninial heat, and therefore stood in urgent need 
of help in this direction; it is not surprising to find that 
these children were below the average weight cf the 
school for their age; 45 per cent. of those examined had 
dirty clothes and bodies, and about one-quarter of these 
were in u verminous condition; here again these children 
{cell distinctly short of the average age weight. The above 
results tend to show, perhaps, no more than the fact of 
poverty, although the excessive shortage of weight in the 
worst clid class of scholars suggests that insufficiency of 
clothing is a definite factor in producing malnutrition, the 
insufficient food energy being first taxed to keep up the 
animal heat. 

Vhe greatest effect upon the life capital of the popula- 
tion is produced by the infantile mortality, which in some 
years actually kills off during the first year one in five of 
all children born; the question naturally arises, what is 
its effect upon the survivors? Does the adverse environ- 
ment which slaughters one in five have a maiming effect 
upon those left? Dr. Werr's investigations indicate that 
the children born in a year when infantile mortality is 
low show an increased physique, and those barn in the 
years of high infantile mortality show a decreased physique. 
It appears, therefore, that in the years of high infantile 
mortality the conditions to which one in five or six of 
the children born are sacrificed have a maiming effect upon 
the other four or five. 

The examination of the teeth of some 1500 school 
children demonstrated that, in the case of the boys, some 
go per cent. had caries, and Fo per cent. to a serious 
extent. Only the boys who had insufficient grinding 
surface were below the average in physique. It appears, 
therefore, that caries must be severe to produce an effect 
on nutrition. 

As the result of an examination of the condition of the 
eyes, it was found that a constant number of about 
so per cent. of scholars have bad vision; and it is estim- 
ated that deafness alone is probably sufficient to interfere 


1 ‘Report of the Education Committee of the London County Council 
submitting the Report of the Medical Officer (Education) for the Year 
ended March 31, 1905." No. 922. (London: P. S. Fing and Son, 1905 ) 
Price 1s., post free, 15. 2c. 


ApRIL 5, 1906] 


NATURE 


549 


to a considerable extent with the educational instruction 
of at least 5 per cent. of scholars. 

The necessity for increased endeavours to obtain better 
physique is sufficiently obvious to anyone visiting the 
schools, and it is satisfactory to find that the school exer- 
cises are being improved. 

Dr. Werr deals in this report with the question of the 
exclusion of children from school attendance between the 
ages of three and hve years, He appears to favour the 
existence of the present state of things, but in this view 
he will probably not receive much support from medical 
otticers of health. Doubtless school attendance affords 
facilities for the spread of certain communicable diseases 
(7o per cent. of the infants under five who are at present 
admitted to the Council’s schools have not yet had measles 
or whooping-cough), and the advantage to the child of 
postponing attacks from these diseases for even a year or 
two is so great that it offers one strong argument in 
favour of excluding children under five [rom school attend- 
ance. Dr. Kerr states that children learn more in the years 
three to five than they will learn in the same period at 
any time subsequently. But in children between three and 
five the reasoning [rom what they see and hear is very 
slight indeed, and in the opinion of many the child does 
not really stand in need of school-teaching before it reaches 
the age of five. 

Increasing solicitude is shown in regard to the personal 
cleanliness of the children attending the public elementary 
schools, and Dr. Kerr discusses some of the problems 
underlying the difficult question of dealing with underfed 
children. The nurses working under the Council are 
accomplishing a highly important work of considerable 
educational value in examining for cases of ring-worm, 
vermin, and unwholesomeness, and in many cases they 
follow up their school work by home visits. In connection 
with the campaign now being carried on in favour of 
personal cleanliness in schools, the provision of school 
washing-baths, as distinct from swimming arrangements, 
is becoming increasingly necessary in many parts of 
London. 

The more important facts dealing with infectious disease 
in this report relate to the subjects of diphtheria and 
measles. From the result of much observation and many 
carefully recorded facts, Dr. Kerr concludes that when 
a school becomes a source of infection it is generally 
found that the cases of diphtheria are connected with a 
class or classes in which the average age of the children 
is between five and eight. Rarely do cases below five 
or above eight become sources of infection, and never has 
it happened in the investigations that a class the average 


age of which is less than fonr or above ten has been | 


found to be acting as a disseminating centre. These 
classes appear to become sources of infection because the 
children at these ages have the power of partial resist- 
ance to the onslaught of diphtheria bacilli, and a 
large proportion of them are capable of attending school 
while suffering from slight attacks. Dr. Thomas, the 
assistant medical officer, in a valuable report upon measles 
and school closure, concludes that in London at present 
the disease only spreads in classes under five years of age, 
except in certain better-class districts, and that to effect 
any useful purpose school closure must take place before 
the * first crop "’ falls. The old practice of waiting until 
the attendance fell to a certain limit was useless in arrest- 
ing the spread of measles, and did absolutely no good. 


STUDIES OF NATIVE TRIBES. 


“T HE American ethnological work in the Philippines is 

making steady progress. The first part of vol. iv. of 
the publications has just appeared. Jt deals with Moro 
history, law, and religion. Mindanao and Sulu were con- 
quered in the Middle Ages by Mohammedans, who estab- 
lished a new form of government and introduced a written 
code of laws. Previous to this there was no written 
history, but thenceforth the datus or chiefs kept their 
genealogies, and these, brief though they be, are the only 
sources for Moro history. Prior to the American acquisi- 
tion of the islands the tarsila or genealogies were rigidly 
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kept out of sight of all foreigners and non-Mohammedans, 
but the Ethnological Survey has been successful in getting 
copies of many of them; these have now been translated, 
and are published in the volume before us. The Moros 
comprise various tribes, which differ as considerably as 
the Ilocano and the Igorot; the language is Malayan, but 
the characters employed are Arabic, which makes the work 
of transliteration no easy one. Some pages of the codes 
are published here in facsimile; the genealogies are re- 
produced in the ordinary form, and an exact translation 
of the genealogy and commentary is also given. There 
are introductory sections, but perhaps it would have been 
well to add explanatory notes to the translations in 
addition. ; 

In vol. xxxix. of the Proceedings of the Royal Society 
of New South Wales, and also in the Journal of the 
Geographical Society of Queensland for 1905, Mr. 
R. H. Mathews maintains (1) that Australian tribes do 
not practise exogamy; (2) that the eight clan tribes trace 
descent through the mother; and (3) that there is a ctoss- 
division, cutting through phratries and classes, in the 
eastern tribes. His first and second points are based on 
the alleged possibility of marriage with any woman of the 


same generation. His third point, confirmed by Dr. 
Howitt (‘‘ Native Tribes,” p. 106 n.) in some measure, 
may be correct, but seems to point rather to totemic 


exogamy within the phratry. Mr. Mathews would do well 
to give (1) the names of all correspondents, and (2) actual 
genealogies, so that his statements can be verified. He 
should also explain the object of phratries and classes, if 
they are not regulative by marriage; success in this would 
greatly strengthen his case. His researches, if correct, are 
subversive of much that has been written of late years, 
but he cannot expect the anthropological world to accept 
his unsupported statements. If anthropology were officially 
recognised by the British Empire, evidence on the point 
would soon be forthcoming. As it is, only untrained 
observers are available, and much reliance cannot be placed 
on them. 


POLONT EM WAND Tel DIO TRE EEO RLM, 


GINCE the discovery of polonium—the first radio-active 

substance investigated by Madame Curie—much doubt 
has existed as to its true nature and as to its relationship 
with radio-tellurium, subsequently separated by Prol. 
Marckwald from radio-active bismuth salts. Several papers 
which have recently been published throw considerable 
light on the problem, without, however, giving to it a 
definite solution. Madame Curie (Phy:ikalische Zeitschrift, 
No. 5) has determined the constant of decay characterising 
her ** polonium,’’ and finds that it is practically identical 
with that ascribed by Prof. Marckwald to his radio- 
tellurium ; in both cases the activity falls to half its value 
in about 140 days, so that there can be little doubt that 
the two substances are identical. Im discussing the 
chemical properties of ‘‘ polonium,’’? Madame Curie con- 
cludes that there is no ground for considering that it more 
closely resembles tellurium than bismuth. In No. 4 of the 
Berichte of the German Chemical Society, Prof. F. Giesel 
has investigated the radio-activity of a ‘‘ B-poloniam ”’ 
which differs from the older polonium or radio-tellurium 
by its emitting 8 rays instead of a rays; the activity 
of this substance falls to half its value in 6.14 days. This 
value does not correspond with the rate of decay of any 
of the known degradation products of radium. Meyer and 
von Schweidler, on the other hand (Proceedings of the 
Vienna Academy of Sciences, February 1), have obtained 
a radio-active bismuth which appears to behave as a 
mixture of radium D, radium E, and radium F; but 
Madame Curie (Phystkalische Zettschrift, No. 6), in dis- 
cussing this result, considers that polonium cannot be 
identical with radium D or radium E, but only with 
radium F. Closely connected with these researches must 
be mentioned an investigation by Prof. Hl. Becquerel 
(Physikalische Zeitschrift, No. 6) of some of the characters 
of the @ rays emitfed by radium, and by substances 
rendered active by radinm. 
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WE PITT EIR AUN TE SUN, SEIE NIB IE 


"PIE reports of the comniission for the investigation of 

Mediterranean fever, part iv., recently issued, contains 
a number of important papers. IM is shown that in 86 per 
cent. of patients the Micrococcus melitensis is present in 
the peripheral blood, but usually not in large numbers 
(Staft-Surgeon Gilmour, R.N.), that it can be recovered 
from most of the organs and tissues post mortem, and 
Trom the urine, but not from the saliva (Captain Kennedy, 
R.A.M.C.). A critical examination of the blood for the 
agglutination reaction, by Fleet-Surgeon WBassett-Smith, 
R.N., shows that the blood in 148 cases, other than 
Mediterranean fever, gave an agglutination reaction only 
in four. The four latter had recently returned from Malta, 
and, though suffering from other affections at the time, 
had had the fever. The agglutination test is therefore per- 
fectly trustworthy. Vhree papers deal with the possible 
propagation of the disease by insects. Mosquitoes, Culex 
pipiens and Stegomyia fasctata, were proved to be capable 
of carrying infection; in one case it was highly probable 
that a human being had been infected in this way, and 
experimentally one monkey was thus infected (Major 
Horrocks and Captain Kennedy). In view of the obsery- 
ations recorded in a previous report of the natural in- 
fection of goats with the Af. ainelitensis, the further in- 
vestigations in this direction are of great interest. Major 
Horrocks and Captain Wennedy find that 4: per cent. of 


the goats in Malta ure infected, and that 10 per cent. 
supplying milk excrete the AM. melitensis in their milk, 


and monkeys and gots can be infected by feeding with 
the infected milk. Cows, bullocks, mules, und in) one 
instance a dog, ure other animals proved occasionally to be 
infected. Like goats, cows may transmit the micro- 
coccus in their milk (Staff-Surgeon Shaw, R.N., and 
Captain Kennedy). These results suggest that a very 
important source of human infection is from domestic 
animals, particularly vi@ milk. Ambulatory cases in man 
and the excretion of the micrococcus in the urine are also 
sources by which infection may be transmitted both to 
man and animals. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Ar the University of Messina, Profs. G. Bagnera and 
FE. Bortolotti have been appointed to chairs for higher 
analysis and calculus respectively. 

Ar the annual graduation ceremonial of the University 
of St. Andrews, on Tuesday, the honorary degree of LL.D. 
was conferred upon Dr. A. C. L. G. Ginther, F.R.S., 
Prof. J. Cook Wilson, professor of logic in the University 
of Oxford, and Prof. A. 11. Young, professor of anatomy 
in Victoria University, Manchester. 

At Lehigh University a course in electrometallurgy has 
been established. In its main outline it is similar to the 
course in metallurgy, but differs from it in omitting assay- 
ing and geology. he time thus gained is devoted to 
electrical engineering. There are thus two courses of four 
yeurs each offered in the department of metallurgy. 


SOME interesting data relating to the heating of uni- 
versity buildings are contained in a paper by Mr. H. W. 
Spangler in the Journal of the Franklin Institute of Phila- 
detphia (vol. clxi., No. 3), in which he describes the 
system of heating and lighting the dormitories of the 
University of Pennsylvania from a central station about 
1200 feet away. 


Ix addition to the Clift-Courtauld and Pfeiffer scholar- 
ships to be awarded in June, the council of Bedford College 
for Women offers a Deccan scholarship in science, valuc 
6ol., for three years, on the result of the entrance scholar- 
ships examination. The scholarship will be awarded only 
to candidates who wish to qualify themselves to earn a 


1 * Reports of the Commission appointed by the Admiralty, the War 
Office, and the Civil Government of Malta for the Investigation of Mediter- 
yanean Fever, under the Supervision of an Advisory Comm nee of the Royal 
Sac Partiv. Pp, 187. (London: Harrison and Sons, 1906.) Price 
3. Gr 
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living, and cannot obtain their university education with- 
out pecuniary help. 


A PRIVATE view of the exhibition of students’ work will 
be held at the Borough Polytechnic Institute on April 7. 
In view of the attention which is being directed to the 
work done on the Continent and in America in the direction 
of industrial training for apprentices, many men of science 
interested in educational problems mav be glad tu learn 
more of the work of an institute which has made in- 
dustrial training, combined with a  govd educational 
foundation, one of its strongest features. 


AU PRELIMINARY meeting in connectiun with the second 
International Congress on School Hygiene, to be held in 
London in August, 1907, was held at the University of 
Lendon on March 30. Sir Lauder Brunton, T.R.S., presi- 
dent of the congress, announced that French educationists 
and medical men have determined to do all in their power 
to make the congress in [London a complete success, and 
other countries have taken the matter up. .\ gratifying 
reception has been accorded to the idea ol an international 
congress both in Canada and in South Africa, and it is 
hoped that at the cungress there will be a_ thoroughly 
representitive gathering, not only of the colonies, but of 
every civilised country in the world. The congress, Sir 
Lauder Brunton said, promises to be one of the largest 
and most important ever held in London. Resolutions 
were adopted approving the idea of holding the second 
congress in London, asking the King to extend his Royal 
patronage to the congress, approving the steps already 
taken to initiute the arrangements for the congress, and 
inviting the cooperation of educational) and municipal 
authorities, societies, «nd other representative bodies 
interested in education und the health and development of 
children during schoo) life. 


Tne annual dinner of the Bristol University College 
Colston Society was held on March 30. The president, 
Mr. J. W. Arrowsmith, announced the receipt of a cheque 
for 500. from Lord Strathcona, who wis unable to attend. 
WYe added that for the past six years an anonymous donor 


has sent the college 1000!. annually tor its sustentation 
fund. The Hon. Mrs. Whittuck, of Bath, has offered 
15001. to form part of the endowment of a chair of 


economic science, provided the council of the college sees 
its way to establish such a chair. It has been determined 
to take up in earnest the task of establishing a university 
for Bristol, and a committee has been formed, covering 
the counties of Wiltshire, Somerset, and Cloucestershire. 


Lord Winterstoke has offered 10,000/., Mr. J. S. Fry 
to,oool., and Sir Frederick Wills and Mr. F. J. Fry 
soool, each, thus making up 30,000]. Altogether from 
150,0001. 10 200,000], are wanted. Mr. Whitelaw Reid, 


the United States .\mbassador, and Mr. Birrell, President 
of the Board of Education, both responded to the toast 
of “ Our Guests.’? Mr. Reid described American experi- 
ence in the founding of universities. The people of the 
United States began by copying Oxford and Cambridge, 
the only two English universities in 1833; but in time 
they found that the demands of a new people, and of a 
continent that had to be subdued to the uses of civilisation, 
called more and more for some higher education of a 
different kind. Thus while the great English schools still 
adhered chiefly to the humanities, theirs began a diver- 
gence, which every year found more decided, towards 
seience and its applications. The most notable tendency 
as vet in recent higher educational development in America 
is towards scientific and technological study with a special- 
isation always growing more precise, if not also more 
narrow, in reference to the student’s intended pursuits in 
life. After describing the development of schools and 
institutions of higher education since the Civil War, Mr. 
Reid went on to say that none of these schools has money 
enough, though many of them have considerable amounts. 
First, of course, stands the Leland Stanford with its 
princely endowment, from one man and his wife, of 
between seven and eight million pounds. Next comes 
Columbia with more than six million pounds, then Harvard 
with about five and a half millions, Chicago with nearly 
four millions, and Cornell with nearly three. The 
great work of Yule has been done with true Connecticut 
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thrift, since they cannot vet count up quite two millions 
of pounds; and that of Johns Hopkins, briefer but also 
great, has been achieved with an endowment of little above 
one million. The Carnegie Institute at Washington has 
two millions. Many of the other institutions of higher 
learning are far less adequately provided for; 
general it may be said that the Republic is more liberal 
with its schools than with anything else. In no other field 
do its private citizens display more generosity, and as for 
public expenditure, to give but one illustration, it may be 
mentioned that the single State of New York spent in 19n5 
from the public treasuries, State and local, for its schools 
in the neighbourhood of nine million pounds. 


SOCIETIES AND ACADEMIES. 


LonpDon. 


Royal Society, December 7, 1905.—‘‘ On the Influence of 
Bias and of Personal Equation in Statistics of Ill-defined 
Qualities: an Experimental Study.”’ By G. Udny Yute. 
Communicated by Prof. O. Henrici, I.R.S. 

Yo attempt to answer the question raised by the results 
of the preceding investigation an experiment was conducted, 
by asking observers to classify under such headings as 
‘light,’ ‘* medium,’’ ‘t dark,”’ scraps of photographie paper 
printed to different depths of colour. The results show that 
(1) personal equation in the use of such terms is very large 
indeed; (2) the majority of observers tend to return an 
excess of pairs of tints of the same name; (3) the amount 
of this excess is increased when different observers’ results 
are pooled, owing to their varying personal equations ; 
(4) but it is markedly less than the excess of the number of 
homonymous pairs (as compared with a normal distribu- 
tion) in several of the tables for inheritance of qualities. 
The answer to the question remains therefore somewhat 
indefinite, and further investigation is required. 


Chemical Society, March 15.—Prof. R. Meldela, F.R.S., 
president, in the chair.—The interaction of well-dried 
mixtures of hydrocarbons and oxygen: W. .\. Bone and 
G, W. Andrew. The results of experiments carried out 
chiefly with well-dried mixtures of ethylene and oxygen 
indicate that steam is not essential to the combustion of 
hydrocarbons.—The explosive combustion of hydrocarbons : 
W. .\. Bone and J. Drugman. The results of this re- 
search indicate that there is no essential difference between 
the slow and rapid combustion of a hydrocarban, and that 
explosive combustion probably involves the initial form- 
ation of unstable hydroxylated molecules, which sub- 
sequently undergo thermal decomposition into simpler pro- 
ducts.—The occurrence of methane among the decompo- 
sition products of certain nitrogenous bases as a source 
of error in the estimation of nitrogen by the absolute 
method: P. Haas. The author confirms and extends to 
a large number of substances Dunsian and Carr's observ- 
ation that in the Dumas method of determining nitrogen 
in organic substances an error may be caused by the 
inclusion of marsh gas in the gas collected and measured. 
—-Studies on comparative cryoscopy, part iv., the hydro- 
carbons and their halogen derivatives in phenol solution : 
P. W. Robertson.—The displacement of acid ions, 
part i.: A. F. Joseph. The author describes his in- 
vestigations on the quantitative action of hydrnchlorice acid 
on the nitrates of potassium, sodium, and strontium, and 
of nitric acid on the corresponding chlorides.—Additive 
compounds of arylamines with aromatic nitro-derivatives : 
C. L. Jackson and L. Clarke. 4: 6-Dibromo-1 : 3- 
dinitrobenzene dimethylaniline, 4-chloro-1 : 3 : 5-tribromo- 
2:6-dinitrobenzene dimethylaniline and other similar 
additive products are described.—Influence of substituents 
in the trinitrobenzene molecule on the formation of 
additive compounds with arylamines: J. J. Sudborough 
and N. Picton. The formation of additive campounds 
between a@- or 8-naphthylamine and __ s-trinitrobenzene 
derivatives is completely inhibited by the introduction of 
three methyl-, two methoxy-, or three bromo-radicals into 
the trinitrobenzene molecule-—The_ relations between 
absorption spectra and chemical constitution, part iv., the 
re-activity of the substituted quinones: .\. WW. Stewart 
and E, C, C. Baty. .\n examination was made of the 
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absorption spectra of various quinones, and :unclusions 
are drawn as to the conditions in which these substances 
exist.—The constitution and properties of acyl  thio- 
cyanates: J. Hawthorne. mode of formation of 
aconitic and citrazinic acids and their alkyl derivatives, 
with remarks on the constitution of aconitic acid: H. 
Rogerson and J. |. Thorpe.—.\romatic sulphonium 
bases: S. Smiles and R. Le Rossignol. Iwo methods 
of preparing aromatic sulphonium bases are described, 
(1) from a sulphoxide and phenetole with a dehydrating 
agent, (2) from a sulphinic acid and phenetole with strong 
sulphuric acid.—A new form of calcium chloride tube for 
combustion: A. E. Hill. This tube is described and illus- 
trated in the current number of the Proceedings of the 
Chemical Society, 1906, xxii., $7.ihe viscosity of liquid 
mixtures, part iii.: .\. KE. Dunstan.—JThe action of 
phenylpropioly] chloride on the ketonic compounds, part ii. : 
S. Ruhemann. 


Paris. 

Academy of Sciences, March 26.—M. H. Poincaré in the 
chair.—The methods used in the search for luminous 
particles mixed with the gus of the chromosphere and 
the solar protuberances. Application during the eclipse of 
1905: Il. Deslandres. The lines due to the gases are 
readily observed, but the continuous spectrum due to the 
presence of liquid or solid particles is much more difficult 
to recognise. The anthor attacked this problem during 
the last eclipse, making use of coloured screens to remove 
the gaseous radiations. <A preliminary account of the 
results is  given.—Observations on Gennadas: E. L. 
Bouvier. The author draws the following conclusions 
from his work in this and a preceding paper on the same 
subject: the Gennadas are clearly bathypelagic, and do 
not descend to live at great depths; they do not rise to the 
surface for reproduction, and are derived from Benthe- 
sicymus by adaptation to a bathypelagic existence.—Quasi- 
waves of shock in the midst of a fluid which is a good 
conductor of heat: P. Duhem.—The Oligocene basin of 
Ebro and the Tertiary history of Spain: Ch. Depéret and 
L. Vidal.—The total eclipse of the sun of August 30, 1905 > 
solar protuberances of two colours: J. Esquirot.—A magic 
square: G. Tarry.—The theory of characteristics: E. 
Goursat.— Discontinuous ensembles: L. Zoretti.—The 
development of non-integrable functions in trigonometrical 
series: P. Fatou.—Hyperelliplic surfaces defined by inter- 
mediate singular functions: Louis Remy.—The deform- 
ation of the metals of a railway: G. Cuénot.—A mode 
of construction of aéroplanes allowing of an increase, in 
notable proportions, of their sustaining power: E. Seux.— 
The evaluation of the power of microscopic objectives: L. 
Malassez.—The variations of the absorption bands of a 
crystal in a magnetic field: Jean Beequerel. The spec- 
trum of xenotime, a uniaxial crystal giving fine absorption 
bands, was obtained with a Rowland grating, and the 
effect of placing the erystal in a magnetic field examined. 
The resulting displacement of some of the bands was much 
greater than would he expected from the magnitude of the 
ordinary Zeeman effect in metallic vapours.—Gaseous 
osmosis through a colloidal membrane: Jules Amar. A 
perfectly dry colloidal membrane is impermeable to carbon 
dioxide ; the gas diffuses through only when the membrane 
is moist, and the amount diffused diminishes progressively 
as the membrane dries.—A contribution to the study of the 
intermittent discharge: G. Millochau. New researches 
on bulbs producing X-rays: M. Nogier.—The use of the 
Cooper-Hewitt lamp as a source of monochromatic light : 
Ch. Fabry and H. Buisson. This mercury arc lamp, 
which is now made commercially, gives a light of uniform 
intrinsic lustre. The yellow and green rays are so fine 
as to give interference phenomena with a difference of 
path of 22 cm., that is to say, of an order of abont 
490,000. The yellow rays give particularly fine results.— 
The isolation and some atamic characters of dysprosium : 
G. Urbain. The author has isolated 50 grams of an 
earth the spectral characters and atomic weight of which 
show such constancy among the different fractions that it 
is impossible to imagine that it is a mixture. Details of 
the methods of separation used and the spectrum observed 
are given.—The commercial preparation of calcium 
hydride: Georges F. Jaubert. The product, as put on the 
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market, contains about 90 per cent. of calcium hydride, 
the remainder consisting chiefly of oxide and nitride. One 
kilogram of this, when acted on by water, gives about a 
cubic metre of pure hydrogen. The lifting power of this 


heing about 1200 grams, ealcium hydride has been already 
used in aeronautics,—The action of the xanthic leuco- 
maines on capper: N. Stomnesco.—.\ new type of 
equilibrium reaction: J.. J. Simon. The equilibrium 


studied was the reaction between urethane and pyruvic 
acid.—Practical details in the estimation of cadmium: I. 
Baubigny.—The estimation of the albumenoid material 
in milk: MM. Tritlat and €auton. The methed is bused 
upon the property of fortnaldehyde of rendering the milk 
albumenoids insoluble without affecting their weight. The 
working method is given, and also control analyses.—The 
catalytic action exercised by alkaline and alkaline-earth 
salts in the fixation of atmospheric oxygen by solutions of 
polyphenols: E. Fouward.—The formation and distribution 
of the terpene compounds in the bitter orange: Eug. 
Charabot and G. Latoue.—.\ parasite of the pearl oyster 
determining the production of fine pearls at the Gambier 
Islands: L. G. Seurat. The parasite is named Tylo- 
cephalum margaritiferae, and, owing to its pearl-forming 
properties, is of considerable eronomic importance.—The 
origin of the nerves: N. .\. BarbieriitHzwmatogen and 
the formation of hiemoglobin: L. Hugouneng ayn Albert 
Morel.—Asepiic hyperthermia due to operations: MM. 
Charrin and Jardry.—.\ contribution to the history of the 
Piedmont geosynclinal: Emile Argand.—A contrihution to 
the physical geography of the Atlas chain of Morocco: 
Louis Gentil. 


DIARY OF SOCIETIES. 


THURSDAY, Aprir 5. 


Rovac Soctety, al 4 30.—On Retardation of the Discharge of an Electro- 
scope by Means of certain Radio-active and other Substances: Dr. 
W. S. Lazarus-Barlow.—()n a Mineral, which retards the Rate of 
Discharge of an Electroscope: Dr. E H. Bichner.—On a New Method 
‘of obtaining Continuons Currents froma Magnetic Detector of the 
Self- Restoring Type: L. H. Walter —On the Distribution of Radium in 
the Earth's Crust, and on the Earth's Internal Heat: Hon. R. J. Strutt, 
F R.S.—On the Physiological Action of a recently discovered African 
Arrow Poison: Dr. C. Bolton. 

CuemicaL Society, at 8.30.—An Improved Apparatns for measuring 
Magnetic Rotations and obtaining a Powerful Sodium Light: W. H. 
Perkin, Sen.—The Rusting of Iron: G. T Moody — )n the Determina- 
tion of Carbon in Soils: A. D. Hall, N. H. J. Miller and N. Harmer — 
The Electrolysis of tbe Salts of 88-Dimetbylglutaric Acid: J. Walker 
and J. Ko Wood.—Bromo- and Hydroxy-derivatives of 8888 -Tetra- 
methylsuberic Acid : J. K. Wood.—Some new Orthoxylene Derivatives: 
G. Statlard.—4 new Solvent for Gold. Preliminary Note: J. Moir.— 
The Molecular Condition in Solution of Ferrous Oxalate: a Correction: 
S_E. Sheppard and C. E. K. Mees. 

Roval. InsTivuTION, at 5.—Internal Combustion Engines: 
Hopkinson. 

InstituTION oF ELECTRICAL ENGINEFRS, at 8 —Electrical Equipment of 
the Aberdare Collieries of the Powell Duffryn Company: C. P Sparks.— 
Klectric Winding considered Practically and Commercially: W. C. 
Mountain (Conclusion ef Discussion) 

Linnean Society, at 8.—/.rhihition: Some Plants new tothe pre-Glacial 
Flora of Great Britain: Clement Reid, F.R $.—Pafers: A_Second 
Contribution to the Flora of Africa.—Ruhiacex and Compositz, Part II. : 
Spencer Moore.—The Anatomy of the Stem and Leaf of Muytsta 
floribunda, R.Br.: E. J. Schwartz.—Taiwanites, a new Genus of 
Conifera: from the Island of Formosa: B. Hayata. 

Civit avp Mecuanicart Encineers’ Society, at 8.—Steam Turbines: 
G D'A. Meynell. 


Ptoteaine 


FRIDAY, Apri 6. 

MacacotecicaL Society, at 8.—On a Species of the Land Molluscan 
Genus Dyakia from Siam: Lt.-Col. H. H. Godwin-Austen, F.R.S.— 
Descriptions of new Species of Land Shells from Peru and Colombia 

S. 1 Da Cuosta.—Note on Swainson’s Genus Volutilithes: R. Bullen 
Newton.—Further Notes on the Genus Chloritis, with Description of new 
Species: G. K. Gude.—Iertige parcedentata, Braun, in Holocene 
Deposits in Great Britain: A. 5. Keanard and B B. Woodward. 

Roya InstTiTuTION, at 9.—The Physical Basis of Life: W. B. Hardy, 
RBRES: 

Georosists’ Association, at §.—lhe Pressure-cbipping of Flint, and the 
Question of Eolithic Man: 5. H. Warren. 


SATURDAY VArRin 7, 
Rova Institution, at 3.—The Corpuscular Theory of Matter: 
J J Thomson, F R.S. 
Tue Essex Frevo Cie (at Essex Musenm of Natural History, Stratford), 
at 6.30. --Salt-making in Essex, Ancient and Modern: Miller Cbristy.— 
Neolithic Man in Epping Forest: F. W. and H. Campion. 


MONDAY, Avrirg. 


Rovat GEOGRAPHICAL Soctety, at $ 30.—Presentation by H.K. the 
American Ambassador of the Gold Medal of the American Geographical 
Society to Captain R. F. Scott, Commander of the National Antarctic 
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Expedition.—Pafer: Recent Exploration and Survey in Seistan: Col. 
Sir Henry McMahon, K.C 3.1. 
Victoria InsTiTUTE. at 4.30-——The Bible 


Science : W. Woods Smyth. 


in the Light of Modern 


TUESDAY, Apriv ro. 


ZooLocicar Society, at $.30.—The Freshwater Fishes of the {sland of 
Trinidad, based on tbe Collection. and Notes and Sketches, made by Mr. 
Lechmere Guppy, Jun: C. Tate Regan.—The Marine Fauna of 
Zanzibar and British East Africa from Collections made by Cyril 
Crossland in the Years 190r-2. Alcyonaria: Prof J. Arthur Thomson 
and W. D. Henderson.—(x) Cyclopia in Osseous Fishes; (2) Notes on 
Snpernumerary Eyes, Local Defierency and Reduplication of the Noto- 
chord in Trout Embryos: Dr. |. F. Gemmill. 

instTrTuTiOn OF CiviL KNGINEERS, at 3.—On the Resistance of Iron and 
Steel tu Reversals of Direct Stress: Dr. T. E. Stanton and L. Batrstow. 

Faxapay Society, at 8.—Note onthe Rotating Electric Steel Furnace 
in the Artillery Baeivection Works, Turin: EK. Srassano.—Electro- 
thermics of fron and Steel: C. A. Keller.—Recent Developments in the 
Gin Electric Steel Furnace - roa Gin. — Note on the Cleaning of Work by 
Means of the Electric Current : H. S. Coleman. 


WEDNESDAY, Apri rt. 
RovaL ASTRONOMICAL SOCIETY, at 5. 


CONTENTS. PAGE 
lons, Electrons, and Corpuscles. By Dr. O. W. 

Richardson. . > ae) 
Another Plea for Rational ‘Education. By A. T.S. 530 
A Mare’s Nest, By A. DH. 7 23) eet 
Our Book Shelf :— 

Low: ‘ Technical Methods of Ore Analysis” . . 532 
Barrett: ‘The Lepidoptera of the British Islands. 
A Descriptive Account of the Families, Genera, 
and Species Indigenous to Great Britain and 
Ireland, their Preparatory States, Ilabits, and 
Localities.” —VWV, Pi Koo - 532 
Maylore. Ayiirst Readerin Health and “Temperance Sse2 
Letters to the Editor: 
Spectral Series in Relation to Ions.—Dr. J. Stark 533 
The Kew Bulletin. —Sir W. T. Thiselton-Dyer, 
K.C.M.G., F.R.S. 534 
Intetpretation of Meteorological Records, —Dr. John 
Aitkenhens. 36 534 
Request for Prints of Photographic Portraits. —Dr. 
Francis Galton, F.R.S.. . eae 534 
Peculiar lce Formation.—W. ‘B. Wright ee 534 
Formula for finding the Date of Easter. —Chas. 
Leigh . “i ; + §35 
Chinese Names of Colours.—L. - Ree SS 
The Adulteration of Butter. ae H. Lester; Cs 
Simmonds .. 535 
The Existence of ‘Absolute | Motion. —F. Af Ww. 
Whipple . 535 
Sailing Craft in Europe and Asia. gl Mustrated.) By 

Sin Woe vVinite,. CB elaknocmee 536 
The Solar Eclipse of 1905. (Lllustrated.) By Dr, 

Wo Je Smlcckyer a. : 537 
The Story of an English Town. (Llustrated.) bac 5a 
The Growth of Beet-Sugarin England . 539 
Prof. Lionel Smith Beale, F.R.S. By R. T. H. 540 
Notes : : 540 
Our Astronomical Column :— 

Astronomical Occurrences in April 544 
Comet 19064 . 544 
Comet 1905¢ . 544 
A Systematic Study of Faint Stars 545 
Stars having Peculiar Spectra $45 
The Lunar Eclipse of February 8 . 545 
Parallel Running of Alternate Current "Genera. 

tors. (fith Diagrams.) . eee. 5 GS 

Geological Notes. By G. A.J. C. : : Be G0) 
The Forthcoming International Congress of 

Applied Chemistry . : ¢ 2 : i . 548 
Physical Condition of Children in Elementary 

Schools : 548 
Studies of Native Tribes . 3 549 
Polonium and Radio-Tellurium . 549 
Mediterranean Fever we 550 

' University and Educational Intelligence. 550 
Societies and Academies He tee oe. © 551 
Diary ofS ocieticsiues 0 eee 552 
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THE PHYSIOLOGICAL EFFECT OF LIFE IN 
IMIBOB WULIOS., 


Hohenklima und Bergwanderungen in ihrer wirkung 
auf den Menschen. By N. Zuntz, A. Loewy, F. 
Miiller, and W. Caspari. Pp. xvit+4o4, and tables. 
Dedicated to EE. Pfltiger, in celebration of the 
jubilee cf his doctorate. (Berlin: Bong and Co., 
1G05.) 

LPINE literature has a special charm; it re-kin- 

+ dies memories of happy hours spent among the 
mountains, and thrills us with echoes of that intense 
delight in life which was the prominent characteristic 
of days in Switzerland. No doubt many things con- 
tribute to the pleasure which the Alps give to thou- 
sands of men and women, but one obvious and potent 
factor is the sense of well-being; we feel that, like 
the elixir of life, mountain air and scenery rejuvenate 
body and mind. 

In the important worlx just published by Prof. 
Zuntz, Prof. Loewy, and their comrades, a scientific 
basis is afforded for this rejuvenating influence. The 
volume contains an account of an expedition under- 
taken expressly to carry out physiological investiga- 
tions at high altitudes. Such expeditions have been 
frequently made, the most notable being the pioneer 
one of Paul Bert, the extensive one of Kronecker and 
his colleagues, and those which Mosso has repeatedly 
carried out in the Monte Rosa district. The expedi- 
tion conducted by Prof. Zuntz has no doubt reaped 
great advantages from the study of the work of its 
predecessors, and the results achieved are in conse- 
quence more convincing, and from the physiological 
standpoint more valuable. 

Since the object of the expedition was the enlarge- 
ment of physiological science, the essential features of 
the account are of necessity somewhat technical. 
But the volume contains many passages which are of 
general interest, including an extensive historical ac- 
count of earlier expeditions. There are in cvery one 
of the twenty-two chapters passages which will ap- 
peal to all those who love the Alps, for Prof. Zuntz 
is himself one of this fraternal band, and reveals his 
own enthusiasm not only by the character of the de- 
scriptive writing, but more directly by the interpolation 
of many beautiful .\lpine illustrations. Moreover, 
such practical details as clothing, food, and exercise 
are dealt with from the alpinist’s point of view, and 
what is termed ‘‘ sport ’’ is treated in a most sugges- 
tive way. 

To the majority of readers, especially if they should 
be medical practitioners, the most interesting portions 
of this really great work will be those which set forth 
the peculiarities of the climate in high altitudes and 
the influence which these peculiarities must exert, not 
only on vigorous athletes who climb the topmost 
peaks, but on the ever-increasing number of less am- 
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bitious mortals who seelx the Alps in order to restore 
shattered health, or to check the advance of disease. 
In chapter xx. the benefits and dangers of life in 
moderately high altitudes are set forth in the light of 
the results of the expedition; the new basis for esti- 
mating the value of such benefit or the extent of 
such danger which is given in this part of the work 
should of itself secure the general reputation of the 
volume owing to its direct bearing upon some of the 
most important hygienic topics of the day. 

[t is impossible in the short space of this notice to 
do justice to such a comprehensive volume, but since 
the essence of the work: lies in the physiological effects 
which were observed at high altitudes, and these form 
the basis referred to in the preceding paragraph, a 
brief summary of the physiological results must be 
attempted. In order to realise their nature, the plan 
of the expedition will be first described. 

Two physiological professors, two assistant pro- 
fessors, and two younger members of the medical pro- 
fession engaged in physiological research formed the 
personnel of the expedition. For more than twelve 
months each member of the party had made elaborate 
experiments of a preliminary character in the Berlin 
laboratories in order to become efficient in the quanti- 
tative work necessary for the investigation of the body 
metabolism. The details of the expedition were 
planned with great care and forethought; valuable 
aid was afforded by Prof. Kronecker, of Berne, and 
Prof. Mosso, of Turin, the most essential feature of 
this help being the offer of the working laboratories 
established in the Brienz district by Kronecker and in 
the Monte Rosa district by Mosso. In July, 1901, 
the actual work was begun at Brienz. This is situ- 
ated at the east end of the lake of that name, and lies 
at the height of 1857 feet; it is connected by a moun- 
tain railway with the summit of the Brienz Rothhorn 
(7713 feet). At Brienz each member of the party, by 
strict diet and other precautions, placed himself in a 
condition of nitrogenous equilibrium, that is, a condi- 
tion in which the quantity of nitrogen assimilated 
from the food is equal to that excreted in twenty-four 
hours. After a few days the party divided, three 
members going by train to the summit of the Brienz 
Rothhorn, the others remaining at the lower leve!- 
both groups performed given amounts of muscular 
exercise and conducted similar physiological investi- 
gations. Finally the groups changed places, and the 
worls was continued as before. This formed the first 
part of the inquiry; the second part was of a more 
severe character. Starting from that delightful 
valley in which Gressoney-la-Trinité nestles amongst 
the flowery slopes of the Lysthal, the party ascended 
to the Col d’Olen, where, at a height of 9420 feet, 
Mosso has established his lower mountain laboratory. 
After spending some days in preparations, four mem- 
bers of the party and Prof. Sella, of Rome, climbed 
with guides and porters to the summit of the Signal 
Kuppe or Point Gnifetti of Monte Rosa, 14,965 feet. 
Here they stayed for seven days in the hut, now 
widely known as the Capanna Osservatorio Regina 
Margherita, which was erected for experimental pur- 
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poses through Mosso’s endeavours. The first days 
were most tempestuous, and the account of the stay 
on the summit is full of interest; an incident in the 
week was the recovery of a collapsed Alpine tourist, 
who, to the surprise of the party, turned out to be a 
lady. The whole party suffered more or less severely 
from mountain sickness, and a valuable part of the 
investigations deals with this familiar complaint. 

Animals were taken up all the ascents for experi- 
mental purposes, others being left below for control 
observations. 

The physiological results are related respectively to 
the influence of moderate altitudes, i.e, up to 7500 feet, 
and of high altitudes up to nearly 15,000 feet, the 
former being chiefly the Brienz-Rothhorn experiments, 
the latter the Monte Rosa ones. They may be briefly 
summarised under the following different headings :— 

(1) Blood Changes.—It is now well known that, as 
first suggested by Paul Bert, the blood is altered in 
high altitudes. The most striking change is that 
discovered by Viault, who found that the red blood 
corpuscles increased from five millions to seven or 
eight millions per cubic millimetre of blood. Similar 
inerease was observed in the present expedition, but it 
was somewhat uncertain in character. The determin- 
ation of the speeific gravity of the blood and of the 
serum showed that the inerease when present was not 
due to plasma diminution through the 
evaporation of perspiration ; moreover, an examination 
in animals of the tissue which is the seat of the cor- 
puscular formation (the red marrow of the bones) 
showed that this was in a state of greatly augmented 
activity. There is therefore no question that the red 
corpuscles increase in number, and the authors state 
in their work that the stimulating influence is the 
diminished oxygen tension of the blood itself. 

(2) Digestive Efficiency.—By careful quantitative ex- 
aminations of the food and exereta, it was shown 
that altitudes up to Sooo feet exercised a favourable 
influenee upon the completeness of the digestive pro- 
cesses, the indigestible residues diminishing especially 
when the surroundings were cold. In very hot sur- 
roundings this favourable influence was not so ap- 
parent, and in these circumstances museular exer- 
tion caused it to be of the reverse type. .\t very 
high altitudes, 14,900 feet, the efficiency of digestion 
was greatly impaired. 

(3) Oxidation Processes..-Vhe extent of these was 
determined by the relation between the absorbed 
oxygen and the total heat production of the body. It 
appeared that even at such low altitudes as 1500 feet 
the total oxidation was increased, this being excep- 
tionally high during muscular exertion, whilst in 
moderate and high altitudes the oxidation processes 
were greatly increased. The inerease is set down to 
two circumstances; firstly, the diminished thermo- 
genetic capacity of the museles, which are impaired 
by the inadequate supply of oxygen in their cireulating 
blood, thus throwing the neeessary heat produetion 
upon the oxidation of more complex compounds than 
those offered by the muscles; secondly, the presence 
in the tissues of abnormal oxidisable substances. 
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(4) Protefd Mctabolism.—The most important of 
the numerous changes brought forward in the re- 
sults of the expedition are those connected with the 
fundamental nitrogenous substanees, proteids. It 
has been firmly established in physiology that whilst 
every growing animal assimilates through food more 
nitrogen than is excreted, this is not the case in the 
adult exeept in special cireumstanees. Growth 
implies proteid storage, which is believed to be utilised 
for the increased formation of cellular structures, and 
even in the adult such loeal muscular growth may 
oceur as the result of special museular exereise, train- 
ing, &e., but it soon reaches a limit and is eompara- 
tively insignificant. In the convaleseent it is a marked 
feature of recovery from wasting illness. After mak- 
ing due allowance for all disturbing influences, a most 
important result was arrived at by the work of the 
expedition. Even at Brienz (1500 feet) a stage was 
reached in which the total N-import exceeded the 
N-export, whilst on the Rothhorn this excess was most 
marked. Moreover, this phase of metabolism persisted 
for a eonsiderable time after leaving the moderately 
high altitude. This implies the production of a phase 
of nitrogenous metabolism resembling that of the 
growing animal; it is, in short, a renewal of youth. 
It is noteworthy that along with this nitrogen storage 
there was no corresponding inerease of body weight, 
the intensity of the oxidation processes in non-nitro- 
genous compounds being more than sufficient to mask 
the proteid gain. At the highest altitudes the gain 
was not so apparent, but this is amply accounted for 
by the digestive derangement whieh was associated 
with the mountain sickness. 

(5) Respiration and Cireulation.—The decrease of 
the oxygen tension in the blood in eonsequenee of 
the decreased partial pressure of the oxygen of the 
air was in aecordance with the results obtained by 
Hiifner and others in connection with hemoglobin, In 
opposition to Mosso’s results the authors found that 
there was not a decreased tension of carbonic acid 
in the blood. They bring forward evidence which 
suggests that deficiency of oxygen in the blood ean, 
like exeess of carbonic aeid, stimulate the respiratory 
centre; this is of interest as it is opposed to the 
physiological view now generally aceepted. The 
peculiar type of breathing known as the Cheyne- 
Stokes respiration, deseribed by Mosso as oceurring 
at high altitudes, was observed by the members of 
the expedition on Monte Rosa, but the explanation 
now advanced is quite different from that offered by 


Mosso. Zuntz regards the phenomenon as impaired 
activity of the respiratory centres, whieh are only 
capable of being adequately roused if the carbonic 


acid has by accumulation reached a certain tension 
in the blood. 

As regards the circulatory ehanges, the only one 
of a fundamental charaeter appeared to be due to the 
altered activity of the heart. .\t moderate altitudes 
the heart's aetivity, Hke that of the respiratory 
mechanism, is augmented to meet the need for more 
oxygen and more effective oxygen transport by the 
blood, but at very high altitudes there appeared ta be 
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a great tendency to eardiae weakness owing to the 
direct action of insufficient oxygen in the blood sup- 
plying the muscular walls of the heart. 

This scanty and imperfect sketch may serve to show 
the very extensive field which is covered by the physro- 
logical work of the expedition, but, in addition, many 
valuable observations were made upon the symptoms, 
progress, and nature of mountain sickness. The cause 
of this complaint is, aceording to the authors, the 
deficiency of oxygen transport by the blood. The in- 
dividual variations in the manifestation of the symp- 
toms and the disappearance of the symptoms on 
habituation are considered to be due to the relative 
adequacy or inadequacy of the mechanisms by which 
the organism endeavours to protect itself against this 
oxygen deficiency. One such mechanism is the eir- 
culation flow, and if this is unable to bear the strain 
of inerease, then nervous influences diminish the vas- 
cular area of the digestive organs in order to supply, 
so far as practicable, the higher nerve centres in the 
brain; in consequence of this anaemia, an extensive 
derangement of the digestive functions is produced 
which shows itself in the sickness and other symptoms 
that are the characteristic features of the trouble. 

In conclusion, attention must be directed once again 
to the practical bearing of the Rothhorn experiments. 
These deal with the effects produced by moderately 
high altitudes, and to such altitudes thousands of men 
and women go every year, whilst the numerous sana- 
toria frequented by invalids are situated at these 
elevations. Moderate altitudes of less than Sooo feet 
appear, in consequence of the lessened atmospheric 
pressure, to benefit the whole organism in the follow- 
ing particulars. The tissue which produces the 
oxygen carriers of the blood is stimulated into greater 
activity, the oxidation of abnormal substances is in- 
creased, the heart's action is augmented, the respira- 
tory muscular mechanism is brought into more 
energetic use, and, finally, that proteid assimilation 
which is so directly related to cell growth and cell 
restoration assumes the phase present in the young 
and growing animal. In consequence of all these 
changes, and particularly the last one, altitudes of 
from 4000 to 7ooo feet must exercise a most bene- 
ficial and even rejuvenating influence, In the case 
of many invalids the effect will be to arm the body 
for its fight against such insidious foes as the tubercle 
bacillus and to hasten reeovery in all cases of con- 
valescence from bodily or mental prostration. Only 
those whose circulation is seriously impaired directly 
or indirectly by organie disease are debarred from the 
probability of such beneficial effects. 

Experience has revealed to many the profound truth 
which is expressed in the beautiful and familiar 
words, ‘SJ will lift up mine eyes unto the hills, from 
whenee cometh my help.’”’ In their monumental 
work Prof. Zuntz and his colleagues present physio- 
logical reasons for the assurance that whilst moun- 
tain scenery may arouse the imagination, mountain 
air will stimulate those organie functions which form 
the foundation for health of body and happiness of 
mind. IB, (i, 
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The Dynamics of Particles and of Rigid, Elastic, and 
Fluid Bodies. By Prof. Arthur Gordon Webster. 
Pp. xii+588. (Leipzig: B. G. Teubner, 1904.) 
Price 10 marks. 

TTENTION has been directed in more than one 
recent review to the tendency to over elabor- 
ation in the standard treatises to which an English 
reader would naturally turn for information on such 
branches of applied mathematics as the principle of 
least action, the potentials of ellipsoids, or the equa- 
tions of motion of a perfect fluid. What has been 
said already must be said again, in order to make 
good the claims which Prof. Webster puts forward 
in his preface, and to prove that this book, written 

by an .\merican and published in Germany, fills a 

distinct want. 

That the student of physics should have to consult 
five volumes of Routh, three of Love, and a large 
work of Lamb is a state of affairs which could not 
very well be allowed to continue. It true that 
these treatises afford an excellent preparation for the 
nan who proposes to devote his whole lifetime to 
mathematical research, regardless of cost. But it is 
becoming more and more evident that the physicist 
must know something about the intricate mathe- 
matical machinery which has been so successfully 
employed to bring a large proportion of physical 
phenomena into one connected theory. We include 
under this category reversible phenomena. Whether 
the subject-matter of this book is called dynamics, or 
the study of quadratic forms, or the theory of geo- 
desics in a hyperspace with special reference to 
particular definite applications makes no difference. 
The present reviewer may perhaps be allowed once 
more to state his conviction that irreversible energy 
transformations, whether statistical or non-statistical 
in character, cannot satisfactorily be accounted for 
as properties of quadratic forms except by the method 
of energy-accelerations, that is, hy studying the 
second, and not the first, differential coefficients with 
respect to the time of the squares and products oceur- 
ring in the energy function. But the omission of 
these phenomena leaves a great portion of modern 
physies which cannot be properly understood without 
some knowledge of a very extended and very advanced! 
portion of applicd mathematies. 

In his preface—which, by the way, is so exhaustive: 
as to leave a reviewer but little fresh to add—Prof. 
Webster states of the book that ‘It is obvious that 
it leads to no particular examinations, from which 
we in America are to a large extent fortunately free,” 
Examples, as such, are therefore omitted, although 
most of the standard applications of general prin- 
ciples are included in the text; for instance, motion 
of a spherical pendulum, the brachistochrone and 
tautochrone under gravity, potentials of a dise and 
eylinder, form of a rotating liquid in a uniform field 
or under self-gravitation, torsion of elliptic and 
triangular prisms, and so forth. In connection with 
these applications an intentional feature is very con- 
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spicuous, namely, the attempt, wherever practical, 
to illustrate the conelusions by diagrams or by appeal 
to experiment. Prof. Webster is a firm believer in 
both the analytieal and the geometric method, and he 
rightly emphasises the importance of Lagrange’s 
monumental work, in which there are no figures, but 
only algebraic equations. But in the interpretation 
of results the gcometrical method is often the most 
fruitful, and it certainly appeals best to the reader 
who, like Prof. Webster, regards geometry as a 
physieal subjeet. Possibly it is not so generally 
known as it ought to be that one important branch 
of dynamies, namely, uniplanar rigid dynamics, can 
be treated practically without the use of analysis by 
drawing diagrams for each problem, and inserting 
a force, Ma, at the centre of each mass, and a eouple, 
Mk*d*0/dt?, about that centre. Be this as it may, 
the curves illustrating the motions of tops, the com- 
pounding of oscillations, and similar problems convey 
much more meaning than a mere formula. 

The book eonsists of three parts. The first deals 
with general principles and applications to systems 
ot particles. It contains the principle of least action, 
the theory of free and forced oscillations for finite 
systems, and a short aecount of the theory of cyclie 
systems. The second deals with statics and dynamies 
of a rigid body. The third praetieally treats of eon- 
tinuous distributions of matter the dynamical proper- 
ties of which are determined by partial differential 
equations with regard to the space-coordinates. By 
this we include attractions, theory of the potential, 
spherical and other harmonie analysis, elasticity, 
hydrostatics, hydrodynamies and sound, 

Like every other book, this one has some good 
features and some defects. To take one or two small 
instanees chosen at random; it is pointed out, righily 
(p. 205), that the statement that forces applied to a 
rigid body are sliding vectors with five coordinates 
is not a property of forces, but of rigid bodies. On 
the other hand, it would be surely better to employ 
the word translation for rotation-couple on Pp. 209. 
Again, on p. 404, the expression for the potential of 
a distant body is not nearly so convenient as the 
ordinary form involving A+B+C—3I, which is not 
given. 

Prof. Webster assumes a fair knowledge of the 
calculus, but not of differential equations or of higher 
analysis. It would, however, appear that a fair 
knowledge of the geometry of x, y, and s is needed; 
in evidence of this need, the equation 


eos 7A+e0s* 4+ cos? p—] 


appears assumed on the second page. For anyone 
so equipped, Prof. Webster has ‘ attempted to pro- 
vide a treatise which would in not over a year's 
time offer to the student an amount of knowledge 
of Dynamies sufficient to prepare him for the study 
of Mathematical Physics in general.’’ 

But we are surely justified in examining what 
chances the English student of physics or engineer- 
ing has of taking his place beside his American and 
German rivals in drawing upon this store of know- 
ledge. The hopes that might have been raised a 
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year or two ago as to prospective reforms in mathe- 
matical teaching will be sadly dispelled by a study 
of recent papers set in examinations for leaving 
school or matriculation. In these we find the old 
tendency to choke off the learner of an inquiring turn 
of mind, the old artifieial questions on solving 
meaningless equations and simplifying meaningless 
expressions, mostly fractional, in short, everything 
best ealeulated to encourage mere mental gymnasties 
and to destroy all power of intelligently assimilating 
new ideas. The training required to produce a 
human cxamination-answering machine eapable of 
working at matriculation level and of going no 
further would, if directed into a right channel, enable 
that same learner to differentiate and integrate 
rational algebraic functions, to calculate the areas of 
their graphs, and perhaps in the third year of a 
college eourse to read this book. (Gy, St, IB}. 


AMV AU IVALTS P75 SPE OSO He 
Essays on Evolution and Design. By the late Prof. 

John Young. Edited, with an analysis and an 

introduction, by William Boyd. Pp. xiii+248. 

(Glasgow: James Maclehose and Sons; London: 

Macmillan and Co., Ltd., 1g05.) Price 6s. 

N ANY who knew the late Prof. John Young as 

a versatile thinker and keen critic will be 
interested in this posthumous volume whieh discloses 
his philosophy. To a wider audience the bool will 
appeal by its vigorous eriticism of mechanistic inter- 
pretations, its protest against theories of fortuity, and 
its confession of faith in a eosmic plan. The author 
seems to have felt acutely that the seientifie formu- 
lations whieh attempt to give a genetic description 
of how things have eome about fall very far short 
of being adequate, and that in any ease they are 
never explanations whieh will satisfy the human 
spirit. Prof. Young sought to show that whether 
we consider the fundamental econeepts of matter and 
force, the living organism, or the mind of man, we 
find that the naturalistie seheme is either guilty of 
petitio principii or of that ‘ materialism ’’ which 
attempts to give a false simplicity to the faets. The 
principle of continuity breaks down at every point, 
and our only alternative to giving up seientifie explan- 
ation (as so many have done) is to fall back on the 
idea of design, and to make appeal to ‘‘ the regulating 
influence of plan of some sort.’” 

To many it will appear that the bulk of the boolx 
is an argumentum ad ignorvantiam, and that many of 
the failures in scientifie interpretation on which the 
author laid an incisive finger are only partial and 
temporary failures. Where he found insuperable 
difficulties, e.g. in the application of the selectionist 
theory, others find corroboration and encouragement. 
But it may serve a useful purpose to have vividly 
pointed out some of the difficulties involved in the 
origin of living organisms with individualities of 
their own, in the evolution of. many important pheno- 
mena of animal strueture and function, in the rise 
and progress of mental life, and in the emergence 
of the distinctively human ‘ ought.’? 1f we under- 
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stand the author aright, he believed noi mercly in a 
‘cosmic plan,'’ not merely in a * will behind pheno- 
mena,” but that ‘ processes are directed by an 
external power.” 

Prof. Young seems to have taken the evolution 
theory cum grano salis; he thought that the origin 
of variations is left unaccounted for, that natural 
sclection is an over-rated factor, that it is a modal, not 
a causal principle, “ subordinated to something other 
than itself,’? that the Lamarckian interpretation can- 
not be disregarded, and that far too little attention 
is paid by naturalists to the individuality of the 
organism itself. But apart Irom his insistence on 
the necessity of recognising ‘ the regulating influence 
of plan of some sort,”’ his book is critical rather than 
constructive. It is matter for regret that he did not 
live to work out the positive part of his thesis, that 
‘‘ many facts in various fields of inquiry point to the 
existence of a plan.” 

The value of the book is increased by an able in- 
troduction by the editor, Mr. William Boyd, who also 
supplies an admirable synopsis of each chapter. It 
is evident that the essays were not intended by Prof. 
Young to be given to the public in their present form, 
for in some parts the argument is neither accurate 
nor clear. Thus, in regard to Weismann’s conception 
of ihe germ-plasm, the author wrote :— 


‘*Romanes makes the difficulty more obvious by 
showing that Weismann’s view requires us to believe 
that the germ plasm is independent of and unaffected 
by what happens to the parent. It is impossible, 
therefore, for acquired characters to exist, far less to 
be transmitted; for no variation, however favourable, 
can take place unless it was foreshadowed in the 
ancestral protoplasm. This protoplasm was the com- 
ponent of the first simple forms which came into 
being. It is immortal. On its characters depend 
those of its most remote descendants. Now on this 
view these characters must be represented by particles 
of some sort, certainly of some magnitude. What is 
this but to declare design in its most authoritative 
jonni 


Still more perplexing is the comparison of the sea- 
urchin’s pedicellaria: with young Crinoids, and the 
aviculariz of Polyzoa with Brachiopods. 


OUR BOOK SHELF. 


Heat and Steam (Elementary). An Introductory 
Supplement to a Text-book of Marine Engineer- 


ing for the Use of Naval Officers, €»c. By 
Engineer-Commander Tompkins, R.N. Pp. 54. 


(Portsmouth : J. Griffin and Co. ; London : Simpkin, 
Marshall and Co., Ltd., 1906.) Price 1s. 6d. net. 


Tue author is instructor in steam and marine engineer- 
ing at the Royal Naval College, Greenwich, and has 
prepared a text-bools on marine engineering, primarily 
for the use of naval officers. This text-book has 
reached a second edition. In connection with recent 
changes in the training of cadets and junior naval 
officers, a new syllabus of instruction in heat and 
steam has been issued by the Admiralty. As a con- 
sequence, Commander Tompkins has found it neces- 
sary to modify certain portions of his text-book, and 
has done so in the present pamphlet, which he terms 
an “‘ Introductory Supplement.’? Young naval officers 
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will be enabled to use this at once, in association 
with the text-book, and as soon as arrangements can 
be made the new matter is to be incorporated in the 
second edition. 

The supplement follows the text-book in clearness 
and simplicity of treatment, and should be of great 
value to the classes for whom it has been chiefly 
prepared. It embraces a brief historical review of 
the development of steam engines; an excellent sum- 
mary of the principles of thermodynamics, written in 
simple language; and a sketch of the applications of 
those principles to engine design. The work is well 
up to date; it contains explanations of the types of 
steam turbines introduced by Parsons and De Laval, 
and of approved types of water-tube boilers. Measure- 
ment of power, the mechanical equivalent of heat 
the sources and conservation of energy, and estimates 
of efficiency are dealt with in a manner that males 
the subjects intelligible to readers possessing only 
moderate mathematical knowledge. Some of the 
illustrations are based on most recent practice, in- 
cluding results obtained by the cruiser Amethyst 
fitted with turbine engines, and the sister ship Topase 
fitted with reciprocating engines. Commander 
Tompkins has taken great pains to meet the require- 
ments of the readers for whom the work has been 
primarily undertaken, and he has succeeded. Outside 
the officers of the Navy, however, there are many 
persons who may benefit by his work, especially those 
who desire to understand the principles of the steam 
engine and whose mathematical kknowledge is limited. 


Atlas of Japanese Vegetation. Edited by Dr. M. 
Miyoshi. Sets i.-ili.; plates 1-24. (Tokyo: Z. P. 
Maruyva and Co., Ltd., 1905.) 

TueEseE are the first three parts of an atlas depicting 
various types of Japanese vegetation, and containing 
twenty-four plates, accompanied by an explanatory 
text in English and in Japanese. The plates are 
reproductions from photographs, and it is remarl- 
able, considering the skill and cheapness of artistic 
labour in Japan, to find that the plates of the third 
part bear the legend ‘* printed in Germany.”’ 

The plates are of varied interest. Those in the 
first part will prove attractive to owners of gardens 
in this country. Plate vi. is a view of a garden laid 
out in Japanese style, and shows a scene entirely 
different from the so-called Japanese garden which 
is often seen at great houses in England, and where 
there is nothing characteristically Japanese in the 
arrangement of the plants or in the general effect 
produced by the laying out of the ground. A view 
of an iris garden is very pretty. Mr. Miyoshi states 
that the Japanese have evolved nearly 400 varieties 
of Iris laevigata var. Kaempferi, which show marvel- 
lous diversity in the size, shape, and colour of the 
flowers, and even in the character of the leaves. 
Prunus mume, also figured, is a Chinese species, so 
long cultivated in Japan that it is now generally 
known as the Japanese plum, and of it there are now 
more than 300 distinct varieties. 

The second part consists mainly of forest scenes, 
the most peculiar of which is one of the Japanese 
beech (Fagus Sieboldi), with a dense undergrowth of 
Sasa nipponica, a small broad-leaved bamboo. The 
Japanese larch, the Hondo spruce, and some other 
trees are also figured. The third part is of great 
interest, showing pictures of plants in the little-known 
Loochoo Islands, and of these the most curious is 
a scene representing Cycas revoluta doited over an 
extensive landscape. There is also a good picture of 
the screw-pine, Pandanus odoratissimus, the leaves 
of which are now being made into hats by the 
Japanese in Formosa. Avueustine Henry. 
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ne Integration of Functions of a Single Variable. 
Cambridge Tracts in Mathematics “and = Mathe- 
matical Physics, Ne, 2s (Be tb, INL, Wigweke, Meek. 
Pp. vili+53. (Cambridge : University Press, 1905.) 
Price 2s. od. net. 
Now that function-theory is fairly well developed, it 
is much easier than it used to be to discuss in an 
orderly way the elementary problems of explicit in- 
tegration. By showing how this can be done, Mr. 
Hardy has produced a very instructive and pleasant 
supplement to the ordinary text-books. Moreover, he 
has done a useful service by emphasising the work of 
Liouville, whose theorem (quoted on p. 49) is of great 
generality, and occurs with others in memoirs which 
have not, perhaps, received all the attention thcy 
deserve. To these memoirs, as well as those of .\bel, 
Tchebichef, &c., reference is, made in the notes and 
appendix; this, of course, adds greatly to the value 
of the pamphlet. 
ft must be remembered that 
Tracts,"? of which this is No. 2, 


the ‘ Cambridge 
are not intended to 


be exhaustive, but rather suggestive and helpful to 
those who are really interested in the progress of 


mathematical theory, and prepared to study it at first 
hand. Mr. Hardy scems to have carried out this idea 
as well as his opportunity admitted; and his reader 
ought to ferl that he gets his half-crown’s worth of 
entertainment. lor oma on pp. 13-16 we have 
Hermite's beautiful way of finding, by elementary 
rational operations, the rational part of the integral 
of a rational function, and in connection with this 
an example involving, in an unexpected fashion, the 
theory of invariants. To the remark on p, 38 it may 
be added that the problem of deciding whether a 
given integral is pscudo-elliptic or not is likely to be 
of a nature quite similar to that of deciding whether 


two given conics can be associated with poristic 
circum-inscribed polygons. No finite number 


rational operations can give an answer; but we can 
‘decide whether poristic polygons of any assigned 
number of sides exist or not. To the peierences on 
this subject the names of Halphen and Kowalevsky 
might have been added. 


The Laboratory Book of Dairy Analysis. By H. 
Droop Richmond, F.1.€. Pp. viiit+90. (London: 
C. Griffin and Co., Ltd., 1905.) Price 2s. 6d. net. 


With the progress: of technical instruction in dairy- 
ing a need has arisen for a little handbook on milk 
‘composition and simple methods of millx analysis for 
‘dairy managers. There is also a need for a short 
handbook of dairy analysis for the trained chemists 
who find themselves called upon to undertake analyses 
cof milk, cream, butter, and cheese in the laboratories 
of agricultural colleges and institutions. Mr. Rich- 
mond has attempted to serve both purposes in one 
little volume, and, as might be expected, the result 
is not entirely successful. For the chemist the ilus- 
trations of laboratory assistants performing simple 
laboratory operations, such as using a wash-bottle, 
are, to say the least, unnecessary, while to the dairy 
manager who is not a chemist the directions for the 
more difficult analyses would be quite unintelligible. 

However, for the chemist the book provides a mass 
of useful details in a concise form. The analytical 
imethods are well chosen, though it is curious to find 
no mention of the Westphal balance for the determin- 
ation of the specific gravity of milk; and we can 
detect no errors or inaccuracies, though there is 
occasional need for greater clearness, for example, in 
the meaning of “ the Reichert-Wollny figure.’” These 
defects are unimportant, and the pools will find a 
useful place in many an agricultural laboratory. 

Ale tse We 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communtcations.] 


Chemistry in Rural Schools. 


lr has no doubt caused as much surprise to others as it 
has to myself to read, on the authority of the principal of 
the South-Eastern Agricultural College, that ** chemistry is 
one of the least suitable of the natural sciences to teach 
children whose lives will be, or ought to be, spent in the 
country ’* (M. J. R. Dunstan, Nature, March 29, p. 511). 
1 have no doubt that Mr. Dunstan has good reasons to 
assign for this expression of opinion, but those who are 
interested in the subject of education in rural schools will 
probably want some more explicit statement before re- 
considering their curricula. For my own part I had come 
to an opposite conclusion. It has been my privilege during 
the last few years to have been associated with the founders 
of two rural schools, one in Essex and the other in Suther- 
land. The curricula of these schools were very carefully 
considered by my colleagues and myself, and the question 
of the suitability of chemistry was never raised; on the 
contrary, we considered that from the disciplinar y as well 
as from the utilitarian point of view it had everything in 
its favour. Nor have we had any reason during the exist- 
ence of these schools to doubt the wisdom of including 
chemistry in the curricula. As a means of training in ex- 
perimental method and of inculeating habits of careful 
observation and accurate reasoning, this science (with 
physics) has been taught with the greatest success. It is 
popular with the pupils and of distinct value to them in 
aft-r life, even when that life is ‘* spent in the country.”’ 

Perhaps the best justification I can offer for the con- 
clusion to which my own experience has led me is furnished 
by the Sutherland Technical School, founded three years 
ago at Golspie by the Duchess of Sutherland. The pupils 
in this school are as ‘* rural’? a set of lads as could be 
gathered from any part of the Highlands, being for the 
most part of the crofter and fishing class. Their age varies 
from twelve and a half years upwards, and the course of 
instruction extends over a period of three years. During 
the first year four hours a week are given to elementary 
practical physics, and the same amount of time to prac- 
tical chemistry during the second year. Both physics and 
chemistry will be continued in the third year. The head- 
master, Mr. E. W. Read, writes to me as follows :—‘‘ The 
boys like the work, and find no particular difficulty with it : 
besides, IJ find their knowledge a great help in the natural 
history lessons and in the gardening. Further, I feel 
strongly that the mental discipline of chemistry properly 
taught is very great, and is likely to put a boy’s mind in 
the attitude of desiring to keep pace with the progress of 
the times. Most of our boys will have to go straight to 
work, and J should be very sorry if a single one left with- 
out some knowledge of elementary chemistry.’ 

We have had a similar experience in Essex, and it 
would be of interest to learn from others who have 
first-hand knowledge of the teaching of science in rural 
schools of a similar type to those founded by the Countess 
of Warwick and the Duchess of Sutherland how far chem- 
istry has been successful as a recognised part of the curri- 
culum. It would appear from Mr. Dunstan's letter that 
he considers this science to have been inserted in the 
curricula at the expense of the biological sciences. This 
is not the case in the two schools with which I am con- 
cerned. Natural history subjects (in the broad sense) are 
also taught, and one of the reasons which weighed with 
us in including chemistry was that an elementary training 
in this subject was considered essential as a preliminary 
foundation for the biological subjects. With respect to the 
education of young men who are actually ‘‘on the land "’ 
or who are preparing for rural occupations, the teaching of 
chemistry at the Central ‘Schoot of the Essex County 
Council at Chelmsford has always been most successful, 
both in popularity and in subsequent results. The former 
staff instructor, Mr. T. S. Dymond, now of the Board of 
Education, to whose zeal and ability the successful intro- 
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duction of chemistry among the Essex farmers and _horti- 
culturists is largely due, could no doubt furnish some 
interesting infermation on this subject. At any rate, it 
was by the close observation af Mr. Dymond’s work during 
the period of my connection with the Essex Technical In- 
struction Committee that 1 was most strongly convinced 
of the suitability of chemistry us a subject for secondary 
rural schools. 

Mr. Dunstan may, however, aot include the work being 
done at the Chelmsfcrd central school within the range of 
his criticism, as the pupils there catered for are certainly 
beyond the age of those attending the other two schools 
dealt with in this letter. In defending the claims of 
chemistry as a suitable subject—not degmatically, for 1 am 
quite open to arguments against my view—it is hardly 
necessary te say that the most liberal interpretation of the 
definition of the term is asked for, and that my advocacy 
presupposes that the subject is properly, 7.c. scientifically, 
taught. | am quite aware that distinguished authorities 
like Prof. Clifford Allbutt and Sir William Ramsay have 
expressed views similar to those of Mr. Dunstan. That 
makes it all the more necessary, however, to raise the 
whole question and have it authoritatively handled in the 
interests of rural education. R. MELDOLA. 

enti! Se 


Carrivorous Habits of the New Zealand Kea Parrot, 


Ix your issue of December 28, 1905, there occurs a note 
referring to statements made at a meeting of the Philo- 
sophical Institute of Wellington with regard to the habits 
of Nestor notabilis, to the effect that the carnivorous 
habits that have been attributed to this parrot are ex- 
aggerated, if not totally untrue. It is unfortunate that 
this report of the meeting has obtained the wide currency 
that Natcre will give it, for it is abundantly evident that 
the speakers at Wellington were unacquainted with the 
facts about the kea. 

In the course of various trips about the South Island 
of New Zealand during the last five or six years, I have 
made inquiries from shepherds and others likely to know 
about the kea as to how far their own personal acquaint- 
ance with this bird tallied with the common statements 
that they attack sheep. JF was surprised to find that, in 
North Canterbury and in Martborough, these men doubted 
the truth of these statements. They had never known the 
kea attack shcep in these districts. I was, consequently, 
inclined to take the view just put forward by the members 
of the Wellington Institute. I then wrote a series of 
identical letters to run-holders, shepherds, and others who 
were supposed to have had experience in this matter in 
Otago, with the result that overwhelming evidence of the 
existence of this habit was presented to me. Possibly the 
“naturalists and estate agents ”’ of the Wellington Institute 
had not tapped the right district; that they gave their 
opinion in good faith I do not fer a moment deubt. 

It must be borne ia mind that the kea is confined to 
the high mountainous country of the South (or Middle) 
Island, and does not occur in the North Island. ft lives 
in the rough mountain tops ia Alpine districts, and it is 
in this high, rough country that the damage to sheep has 
oceurred, as Sir W. Buller has pretty fully described in 
his monograph on the ‘‘ Birds of New Zealand.” 

{t was in the Wanaka district, in Otago, that the 
greatest amount of damage was done in the early days of 
sheep-farming, and it was to managers of stations, ta 
shepherds, musterers, and ‘ kea shooters’’ employed on 
some of these stations that my inquiries were directed. 

Several of these run-holders lost sheep by thousands, and 
reckoned their losses from kea attacks by theusands of 
pounds; some were practically ruined by the kea and the 
rabbit combined. 

They engaged men specially to shoot and otherwise 
destroy keas; the ccunty councils gave rs. to 2s. 6d. a 
head for the birds; the squatters and Government alsn 
paid for beaks. Is it probable that these people would 
expend hundreds, nay, thousands, of pounds on a chimera? 

Let me quote one or two extracts from letters received 
by me from men who have seen the kea attacking sheep, 
who have seen the sheep coming in at muster with holes 
in their sides and the entrails hanging therefrom, and 
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on shearing have noted the wounds on the skin. These- 
men, I may say, are well known in the district, and I 
have taken every care to apply only to those whose word 
may be relied on to give their own personal experience. 
These letters I hope to publish in full in the Transactions 
of the New Zealand Institute next year, so that their 
personal experiences in the early days of sheep-farming 
may be preserved. 

Mr. Fraser, now stock inspector in Nelson province, 
writes :—‘‘ 1 was engaged sheep-farming in the Hawea 
and Wanaka lake districts in 1871-1883. 1 lost thousands 
of sheep from kcas. I have seen the kea attacking the 
sheep, and also eating into a sheep when the latter was 
stuck in deep snow. 1 have opened scores of kea crops 
and found wool and meat therein. I have laid poison in 
dead sheep in snow, gone back later and found dead 
keas.”” 

It was at Mr. Henry Canipbell’s station near Lake 
Wanaka, Otago, that these injuries to sheep were first 
(in 1868) traced to the kea, and I quote a letter from a 
Mr. J. H. Wing, who, early in the ‘seventies, was 
employed to shoot the keas :-— 

“1 have seen a flock of twenty or thirty birds attack 
a mob of sheep in the high precipitous country. The 
sheep as soon as attacked would huddle together as if 
driven by dogs; the keas would harass them until one 
kea would suddenly alight on a sheep’s back, holding on 
to the wool ef the rump. The sheep so attacked would 
immediately single itself from the mob and rush frantically 
about, and would either go over a bluff or drop down 
from exhaustion, when the kea which had still held on 
was joined by several others, and they soon destroved the 
sheep.’” 

Mr. King has shot a kea which was on a sheep’s back. 

It may be noted that the attacks are mostly made at 
night, hence the rarity of personal cbservatinn of these 
attacks; that they occur in a comparatively limited area, 
from the region of Mount Cook and the Mackenzie country 
in South Canterbury to the Takitimu range in South- 
land, but the centre of the area is round lakes Wanaka, 
Hawea, and Wakatipu. 

Finally, as a comment on the irresponsible statements 
made at the Wellington Institute, I may qucte from the 
Otago Daily Times of February 16, 1906 :—‘ A meeting 
of landholders at Culverden to-dav passed a_ resolution 
urging the Government to increase the bonus of 6d. each 
paid fer keas’ heads, and asking ihe county councils of 
Canterbury affected bv the kea nuisance to cooperate with 
them in petitioning the Government for assistance in re- 
ducing the pest. The keas have been very numerous in 
the mountainous parts of Amuri county during the last 
two vears. They seem to have moved nerthwards from 
Otago. re 

The repert then proceeds to give the experiences of 
various Canterbury run-holders, which are in all respects 
similar to these recerded thirty vears ago bv the Otago 
men (vide Buller’s ‘‘ Birds’? and Hutton’s ‘ Animals of 
New Zealand *'). 

There can be no doubt that the keas have wreught, and 
are still causing, great havoc among sheep in certain 
districts. 

It mav be werth nating that the statemert frequently 


made (vide Wallace's ‘‘ Darwinism ’’) that they ‘‘ go for 
the kidney-fat "’ esoecially is an exaggeration. Those 


men whom I have interviewed tell me that the kea will 

eat anv part, even the entire carcase, of a sheep. leaving 

the bones clean; they are not such ‘‘ gourmets’ as has 

been supposed. Wi Be BENIN 
Dunedin, February 18. 


A New Productof Actinium, 

RECENT werk has directed attention to the great simi- 
larity in the modes of transformation of actinium and 
therium. Therium, probably itself inactive, gives rise to 
radie-thorium (Ilahn, Jahrbuch d. Radieart. u. Elektrai., 
ii., 3330) which emits a@ ravs; radio-thorium farms 
thorium X, which is followed by the other well known 
preducts, the emanation and the active deposit. Actinium 
hehaves in a very similar way. By the same method, which: 
was successful in separating thorium X from thorium, 
Gedlewski (Phil. Mag., July, 1903) showed that a rew 
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product, actinium X, could be separated from actinium. 
Actinium X produces the emanation, and this in turn the 
active deposit. The similarity between these two sub- 
stances is even closer, for | have found that a new pro- 
duct is present in actinium which is intermediate between 
actinium and actinium X, and, from analogy to thorium, 
will be called for convenience “‘ radio-actinium.’’ This 
product emits @ rays, is half-transformed in about twenty 
days, and is the parent of actinium X. 

The separation of radio-actinium from an actinium solu- 
tion in radio-active equilibrium can be often accomplished 
by producing a very small precipitate in the solution, which 
settles down slowly and carries with it the new product, 
while most of the actinium and actinium X remain in the 
solution. Amorphous sulphur was found to be very con- 
venient for that purpose. To a fairly strong hydrochloric 
acid solution of actinium some sodium thiosulphate was 
added, and the small amount of sulphur was allowed to 
settle down in the cold. After filtration the precipitate was 
tested for activity. It showed a strong a-ray activity, but 
comparatively very little 8-ray activity, and gave out very 
little emanation. 

The a-ray activity steadily rises to a maximum after 
abont three weeks, the activity then being about two or 
three times its initial value. 
ultimately according to an exponential law, with a period 
of about twenty days. The 8-ray activity and emanating 
power reach a maximum at the same time, and decay with 
the same period. This rise of activity to a maximum js 
due to the formation of actinium X from the radio- 
actinium, This is shown by the increase of the emanating 
power, and was also verified by direct separation of 
actinium X from the radio-actinium. For instance, if one 
separates the actinium XN when the activity of the radio- 
actinium is decreasing, the activity of the residue again 
rises and varies in the same way as in the above described 
experiment. Actinium itself, freed from all its products, 
gives out practically no « or B rays, but then slowly in- 
creases in activity, reaching a maximum after about four 
months. Godlewski obtained almost inactive actinium, 
showing that he had unknowingly separated the new pro- 
duct from the actinium. I have observed that when dis- 
solving actinium in hydrochloric acid, generally a small 
portion remains undissolved, and this fraction contains 
radio-actinium to a large extent. 

Giesel long ago stated that his preparations of emanium 
increased in activity for about six months. This may prob- 
ably be explained by the formation of radio-actinium. In 
a recent paper, Marckwald (Ber. d. d. chem. G., 1905, 
2264) compared the chemical properties of actinium and 
emanium, and concluded that actinium and emanium were 
not identical, but the latter was the parent of the former, 
the activity of his actinium decaying in the course of several 
months. This is in contradiction with Debierne’s state- 
ment that his actinium does not lose its activity. The 
decaying substance, separated by Marckwald, which he con- 
cluded to be the actinium of Debierne, may possibly be the 
product radio-actinium, because a precipitation of thorium 
with sodium thiosulphate carries down the radio-actinium 
also. But it remains to be explained why his actinium 
did not rise at first, or why it did not seem to contain 
actinium X. 

It may he mentioned that the above described experiments 
were carried out both with the actinium of Dehierne and 
the emanium of Giesel. The same results were obtained 
in both cases. 

_A more complete account of these experiments will be 
given later. O. Haun. 

McGill University, Montreal, March 7 


The April Meteors, 

THESE meteors will return this year at a favourable 
period, the moon being near new and only visible as a 
slender crescent for a short time before sunrise. If the 
atmosphere should prove clear during the night following 
Saturday, April 21, a number of Lyrids will probably be 
seen. The shower is likely to reach its best after mid- 
night, when the radiant at 271°+33° will have attained a 


sufficiently high altitude to favour the visible distribution 
of its meteors. 
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The display is seldom very rich, and has not devcloped 
striking brilliancy since 1803, but it sometimes offers fairly 
conspicuous features, as in 1901. Usually it does not equal 
the strength of the annual Perseid shower of August, and 
it is certainly of much shorter duration, for its period of 
special activity is often confined to a few hours. In 1901 
the Lyrids were pretty bright and plentiful on April 21, 
though on the previous night the display could be scarcely 
recognised during a long watch. An interesting feature of 
this system is that its radiant, like that of the August 
meteors, exhibits a daily motion eastwards amongst the 
stars. This displacement is, however, very difficult to trace 
owing to the brief duration of the shower, and to its com- 
parative feebleness at many of its returns. 

Observers would do well to watch attentively for early 
Lyrias on April 18 and 19, and for late members of the 
stream on Apri] 22, 23, and 24 next. Individual meteors, 
accurately recorded on these dates, may be regarded as very 
valuable, since it will be possible to conipare their paths 
with duplicate observations secured elsewhere, and thus 
their radiant points and heights in the air mav be deter- 
mined with trustworthy precision. 

Meteors from streams contemporary with the Lyrids are 
usually somewhat rave, but in recent years two showers of 
slow-moving meteors have been well pronounced from 
southern positions at 189°-31° and 218°-31°. 

W. F. DENNING. 


THE interesting Lyrid meteor shower passed unobserved 
last year owing to the generally unsatisfactory state of the 
weather that prevailed at the time of its expected appear- 
ance. In the event of better atmospheric conditions 
obtaining at the present epoch, the Lyrids are likely to be 
strongly in evidence, as the circumstances that regulate 
the intensity of these meteor apparitions will be ex- 
ceptionally favourable. According to calculations by the 
writer, the Lyrid shower will fall in 1906 on the night 
of April 19, and will be visible at least in part from both 
sides of the Atlantic, though the main bulk of the display 
will descend over the American continent. The earlier 
maxinia on April 19 fall due about toh. 30m. and 14h. 30m. 
G.M.T.; the second and stronger phase of the shower will 
culminate at 19h. 30m., and will be followed by two other 
maxima, one of which occurs on April 19 23h. and the 
other on April 20 2h. The last and final outburst of 
meteoric activity will, of course, completely elude observ- 
ations over the American continent. Of the minor showers 
associated with the period, the most prominent will be 
visible on the nights of April 23 and 25; on the former 
there is a well defined maximum at 13h., while on April 25 
two or three maxima will take effect between gh. and 
12h. 30m. Joun R. 1esry. 

April 7. 


Sea-sickness and Equilibration of the Eves, 

Ix connection with the above subject, which Mr. Sang 
brought under the notice of your readers in your number 
for March 29, I would Jike to point out that it has 
heen long known that the eyes may play an important part 
in sea-sickness. When making some investigations con- 
nected with a ‘ New Variety of Ocular Spectrum ”’ (Proc. 
Roy. Soc. Edin., vol. x.), J found that by acting on the eves 
alone a very disagreeable sickness, similar to sea-siclness, 
could be easily produced. The subject was comfortably 
seated in a chair with his head in a large cylindrical box. 
The box was open below, but partly closed on the top 
by a circular piece of wood by which the box was 
suspended. The cylindrical sides of the box were made 
of tracing paper having broad black vertical bands painted 
on it. When the box was rotated on a vertical axis, the 
black and white vertical bars passed in succession in front 
of the observer. The effects on the subjects were various; 
sometimes they felt as if they were rotating in a direction 
the opposite of that of the box, but the most certain 
result was a very disagreeable sickness, which continued 
for some time after the experiment was made. Tersonally, 
I find the best preventive of sea-sickness is to lie down 
and read anything I may be interested in, holding the book 
in such a position that it shuts out the view of all other 
objects. Joun AITKEN. 

Ardenlea, Falkirk, N.B., March 27. 
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NOTES ON SOME CORNISH CIRCLES! 
i. 


The Tregeseal Circles (lat. 50° 8 25” N., 
long. 5° 39! 25" W.). 

HERE are two circles situated on Truthwall 

Common near to Tregeseal and not far from St. 


Just; the one is nearly to the east of the other, and 


r 
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ginal structure seems to have contained twenty-eight 
stones according to Lukis. 

My wife and [ visited the region in January, tqo6, 
but previously to our going Mr. Horton Bolitho, ae- 
companied by Mr. Thomas, whose knowledge of the 
local antiquities is very great, had explored the region 
and taught us what to observe. 

The chief interest appears to lie on the N.E. quad- 


Photo. by Lady Lockyer. 


Fic. 4.—The Eastern Circle at Tregeseal. 


there are outstanding stones, including four OSes | 
stones, and several barrows. The eastern temple has | 


Photo. hy Lady Lockyer 
Fic. 5.—The Mén-an-tol. 


a diameter of 69 feet, and includes, at the present 
time, nine erect and four prostrate stones; the ori- 
1 Continued from p. 362 
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rant, where, in addition to a famous longstone on a 
hill about a mile away, the nest of holed stones and 
several of the barrows are located. Carn Kenidjacls, 
a famous landmark, hes to the north. 

Of the two circles, I confined my attention almost 
exclusively to the eastern one, as the other is in a 
fragmentary condition, though it is still traceable. 
It is hidden almost entirely from the eastern circle 
by a modern hedge. 

Mr. Horton Bolitho, who accompanied us in Jan- 
uary, has again visited the spot, with Mr. Thomas, 
for the purpose of further exploration, and determin- 
ing the angular height of the sky-line along the dif- 
ferent alignments, which I have plotted from the 
6-ineh and 25-inch mups. My readers will therefore 
see that my part of the work has been a small one, 
and that they are chiefly indebted to those I have 
named. 

No theodolite survey has as yet been made for deter- 
mining the azimuths and the height of hills. The 
following approximate azimuths have been determined 
by myself from the 25-inch map, and the elevations by 
Mr. Horton Bolitho by means of a miner's dial. 


Alignments Azimuth Elevation 
Apex of Carn N.12 8E. 4 ° 
Barrow §So0’ distant N. 20 8 E. 3 50 
Two barrows goo’ distant N. 50 8 E. I 50 
Holed stones N. 53 20 E. ris 
Longstone N. 66 38 E. 2 10 
Stone N. 76 13 E. 
The carn referred to in the above table is Carn 


Kenidjack, called ‘‘the hooting cairn.’’ The rocks 
on the summit, in which there is a remarkable 
depression, are still by local superstition supposcd to 
emit evil sounds by night. 
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Of the sight-lines studicd so far, those to and from 
the Longstone and the holed stones seem the most 
important. The Longstone,t 13 miles to the N.E., 
is a monolith io feet high on the western side of a 
hill; it is visible from the circle though furze has 
grown round and partly hidden it. 

The meanings of the various alignments seem to be 
as follows :— 


Dec N. Star Date 
Apex of Carn 42 33 Arcturus 22301B C2 
Barrow Soo’ distant 40 29 Pa 1970 ,, 
Two barrows goo’ distant 25 20 21 ? Solstitial 
Holed stones 23) 22-20? a, 
Longstone io 2 May sun 
Stone 9 15 Pleiades 27 OnGace 


Regarding the possible solstitial alignments, the 
deelinations obtained may be neglected until the 
azimuths and angular heights of the hills have been 
determined with a good theodolite. <A change of 
—io’ in the angular elevation, and hence about that 
in the resulting declination, would bring the date 
given by the barrows to about 2000 B.c. 

The position of the Longstone is well worthy of 


Yar f fe ae 
| 


The May-sun alignment, it may be noted, differs 
from that from the circle. The heights of hills 
when determined may give us the same solar declina- 
tion; that now used gives the deelination of the sun 
for April 28 and August 15 in our present calendar. 

Regarding the alignment on Lanyon Quoit, it need 
only be pointed out that the Pleiades date obtained 
is some 200 years after the date obtained for the 
analogous alignment from the circle, showing that 
if these two monuments—the Tregeseal cirele and 
the Longstone—have any relationship, the removal to 
the high plain, now known as Woon Gumpus and 
Boswen Commons, was an afterthought improve- 
ment. 

I next come to the holed stones, not only the nest 
of them not far from the circle, but the famous 
Mén-an-tol itself. 

I had heard before going to Tregeseal that the four 
holed stones shown on the Ordnance map had been 
knoeked down and set up again (not necessarily in 
their old places) two or three times. Mr. Horton 


Bolitho and Mr. Thomas, however, in their examina- 
tion 


were convinced that the largest of them has 


leans Wes.Wart 


Slighkly- YR 
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__-» Jog’ on Lanyon Quoct 


Amp. of Line A B = 26°= Dec 16° 


Fic. 6 —Plan of the Mén-an-tol from Lukis, showing that it was an apparatus for observing the sunrise in May and August in 


one direction and the sunset in February and November in the other. 


attention. 


Several very fine monuments which marl 
the 


surrounding horizon are visible from it in 


azimuths with which other monuments have made us 
familiar. They are as follows :— 
Alignment Az. Hills 
Longstone to Men-an-tol N. 50 30 E. © 34 
We 9 Maidens 
(Boskednan) Nose Oe eto 
nh W. Lanyon Quoit N. 67. o E. (ous) 
re Lanyon (uoit N72 5) 1S. ee a 


These values, of which the angular heights of the 


hills were determined approximately from the con- | 


tours on the 1-inch Ordnanee map, lead us to the fol- 
lowing declinations :— 


Aligament Dec Star Date 
° 

Longstone to Men-an-tol 24 7N. ... Solstitial sun 
Longstone to 9 Maidens 

(Boskednan) ... ee 22) 37 Nee olstiviallsun 
Longstone to W. Lanyon 

uoite : ae fa) 3 Nava May sun 
Longstone to Lanyon 

COUCiies 10) 30 No... Pleiades... 1ocannic: 


1 In Cornwall this is the name generally given tu a monolith. 
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Sun's declination. 16 N. or S. 


never been moved, They also express the belief that 
the others are not more than a foot or so from their 
original positions, and that this change is only due 
to their re-erection by Mr. Cornish after they had 
fallen down. So far I have heard nothing of the 
direction of the hole in the stone which retains its 
original position. 

Another interesting matter is that the explorers in 
question were able to trace an ancient stone alignment 
from the circle to the holed stones. 

1 have long held that these holed stones 
arrangements for determining an alignment. The 
famous Odin stone at Stenness, long since dis- 
appeared, was, if we may trust the very definite state- 
ments made about its position, used to observe the 
Barnstone in one direction and the chicf circle in the 
other. 

The azimuths suggest that theodolite measures may 
show that the Tregeseal stones might have been used 
in the same way; they, the Longstone and Lanyon 
quoit, are in nearly the same straight line, the align- 
ment, holed stones to Longstone and Lanyon quoit, 
being N. 67° E., so that the May sunrise may havc 
been noted in this way. 


Wiehe 
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Several other monuments, e.g., Chtin Castle and 
Cromlech, are to be found in the inimediate neigh- 
bourhood of the Tregeseal Circle and the Longstone, 


Ns Oe - 


D. LOVING ow. 


acai Vawerw od tet 


Fi. 7 —lhe Meén-an to’. Front view and section, from Lukis. 


but these will have to await further investigation as to 

their character and antiquity before any conclusions 

concerning their astronomical use can be deduced. 
NORMAN LOCKYER. 


PUG TlON ENGR SIR YN ST VE 
HERE are few subjects on which such a great 

diversity of opinion exists as on the adminis- 
tration of South Africa. Free labour and Chinese 
labour, the electoral franchise of the Transvaal, the 
various routes from the interior to the coast, the 
language to be adopted in Government schools—on 
these and on many other points one hears well-in- 
formed and perfectly honest-minded people assert- 
ing, and that with considerable warmth, the most 
Opposite views; views which they maintain are 
founded on facts. 

But there is one subject on which it may be asserted 
all are agreed, and that is that the great want of 
South Africa is not gold or diamonds, but water in 
sufficient volume to be spread over the land when 
and where it is required. Not that the country is 
generally devoid of rain, but, as it has been well pur, 
““\WWhen rain is wanted it is generally not there; when 
it is not wanted it is invariably present.” 

No one was more fully alive to this want than 
the late distinguished High Commissioner, Lord 
Milner. He borrowed the services of Sir William 
Willcocks, one of the most prominent members of 
the small band of English hydraulic engineers from 
India who have done so much on the Nile. He 
further procured two engineers, Messrs. Gordon and 
Strange, thoroughly trained in the excellent irrigation 
school of India, to advise, one in the Cape Colony and 
the other in the Transvaal, upon irrigation matters. 
Willeocks’s tour took place during the war, when he 
was much hampered by the difficulty of getting about 
the country. His visit, also, was a short one, but not 
too short to prevent his submitting a very able report 
full of thoughtful suggestions. Gordon and Strange 
went to South Africa after the war. They are there 
still, and may render invaluable services to the country 
if the agricultural classes can be made to believe that 
they have anything to learn, and that there may be 
advantages in accepting a scheme which requires all 

1 “ Inter-Colonial Irrigation Commission." Interim Report. Pp xxxvit 


same (Pretoria: Government Printing and Stationery Office, 1905.) Price 
7s. 6d. 
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to submit to certain restrictions for the benefit of all, 
instead of cach farmer being frec to follow his own 
devices. A distinguished member of the present 
Cabinet has remarked that the Boer farmer 
seems to haye a perfect instinct for disobey- 
ing the law. Unless he learns to substitute 
for this instinct the dictates of reason, there 
is litthke hope of irrigation flourishing in 
South Africa. 

Besides procuring the services of these 
officers, Lord Milner shortly before leaving 
South Africa appointed a commission to re- 
port on the legislation required to enable the 
water resources of the Transvaal and Orange 
River Colony to be thoroughly utilised, and 
also on ** the precautions necessary in deal- 
ing with subterranean water, more especially 
in areas situated on the dolomite formation, 
so as to prevent as far as possible the diver- 
sion of such water from public streams and 
fountains to the detriment of the public.” 
was directed that an interim report 

should be submitted as soon as possible on 

this last subject. This report, dated May 20, 

1905, is now before us. The commission con- 

sisted of Mr. Justice Wessels, Judge of the 
Supreme Court of the Transvaal, three other Dutch 
and two English gentlemen, one of whom was Mr. 
Strange. 

The commission has collected a large mass of 
interesting information and opinions from thirty-one 
witnesses, of whom no fewer than nine were pro- 
fessional geologists. South Africa is to be congratu- 
lated in possessing so many scientific gentlemen whose 
evidence was of great value. The other witnesses 
were principally engineers and farmers. Of the latter 
there were seven. 

In framing an irrigation project the two first ques- 
tions to ask are generally, How much land is it pro- 
posed to irrigate? How much water is available to 
irrigate it? In all but the most favoured countries 
the areca which it is desired to water far exceeds the 
volume of water available. In the Transvaal the 
irrigable arca can casily be marked out. It is not 
so casy to say how much water is at our disposal. 

Usually irrigation is practised by canals and water- 
courses drawn from rivers and lakes, natural or 
artificial By careful observation one finds how 
much water, at the season when irrigation is required, 
can be drawn from the river or lake. Elsewhere 
irrigation is practised by pumping water from wells, 
going down to the water-bearing stratum. Such a 
stratum is usually found in alluvial plains at no very 
great depth, and wells may be sunk within a few 
hundred yards of each other without causing injury 
by one exhausting the other. The recent Indian 
Irrigation Commission found that in that country 
about 13 millions of acres were yearly watered in this 
way. 

The peculiarity of the situation on the dolomite 
formation of the Transvaal is that the subterranean 
water tapped by the boring rod is not due to the rain 
which falls vertically on the surface of the land above, 
but that the whole of the limestone substratum is 
pierced by holes and tunnels, flowing streams, and 
stagnant reservoirs, so that if water be pumped from 
a well there is no certainty that another well situated 
ten miles off may not be thereby sucked dry. 

Ultimately the water finds its way out to the surface 
through springs discharging at times more than 
50 cubie feet per second. Jt seems evident that the 
catchment basins of these subterranean waters do not 
necessarily correspond with those of the earth’s surface 
above, and the problem of defining their limits and 


564 


NATORE 


[APRIL 12, 1906 


calculating the volume of the water that may be 
drawn from them is not an easy one. Nor is it 
rendered more easy by the spirit evinced by the Boer 
farmer witnesses. 

Three of the honoured name of Erasmus (two 
brothers and the son of one of them) refused to recog- 
nise any difference between the ownership of water 
flowing under his ground and of metals found there. 
Pressed again and again to see the difference between 
picking up a diamond found on his lands and pump- 
ing away the water drawn in from the lands of others, 
the reply of one of the farmers was quite clear :—‘ ] 
consider that it is a bad principle when a man owning 
land under a properly registered title in any country 
cannot take full advantage of the profit he is able to 
make.” 

Not only did these farmers claim the right to use 
all the water they could suck into their pumps and 
employ in irrigating their own lands, but they also 
insisted on their right to sell to their neighbours the 
water they did not require themsclves. 

It might happen. then, that the owner of a small 
pump large enough for his own fields might find his 
water supply cut off by a larger pump in his neigh- 
bour’s farm, and he might have to buy from the 
owner of this large pump the water that had hitherto 
been his own. 

The situation is evidently a difficult one. If such 
a case were to occur in India it would probably be 
ruled that a very careful scientific survey should be 
made of all the subterranean channels with the view 
of finding exactly how the waters flow, and that until 
this point was cleared up farmers should have a re- 
striction put on the area of their lands which they 
were allowed to irrigate. Probably no one would 
be wronged if they were each limited to irrigating 
two-thirds of their farms. But this would require 
a stronger Government than is ever likely to rule in 
the Transvaal. Probably the commissioners are right 
in the recommendations they make, and they know 
that none more drastic would have a chance of being 
adopted. 

These recommendations, after providing for the 
wants of towns and of mine owners, are to the effect 
that farmers should be allowed to pump freely for 
their own use for watering cattle or for irrigation. 

‘That traffic in underground water should be pro- 
hibited, and that an owner should not be allowed to 
sell or barter underground water which he does not 
require for his own use.’’ ‘* That it is unnecessary 
to prove that water in the dolomite formation flows 
in channels... and that if the Judge thinks that 
the facts establish a connection between the pumping 
and the diminution of the water in a stream he can 
prevent the pumping to such an extent as he thinks 
tite 

This Jast recommendation is a most important onc. 
Will the Transvaal judges have the courage to carry 
it into effect ? 

Since the above was written, an interesting notice 
has appeared in Nature of March 1 (p. 426). From 
this it seems that the subject of underground waters 
has been occupying attention in the United States. 
The law there seems to favour the view of the Boer 
farmer, viz., that the owner of the surface of the land 
is equally owner of all that lies directly below that 
surface, whether it be rock, stagnant water or running 
water. This law is, however, receiving severe shocks 
from the advance of geological knowledge, and as 
means have now been found of measuring the flow 
of subterranean water it is probable that the law may 
be conformed to what is clearly only justice, and a 
landowner will not be permitted to talke more than his 
due share of the water that passes under his soil. 
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THE FORTHCOMING MEETING OF THE 
BRITISH ASSOCIATION AT YORK. 


Ap ee fourth meeting of the British Association in 

Yorks will be held in that city on \ugust 1-8, 
the date being fixed earlier than usual to enable 
members and their hosts to combine attendance at 
the meeting with a subsequent tour abroad or a visit 
to the northern moors for the shooting season. The 
association was founded in York in 1831, and had for 
its first president the Earl Fitzwilliam, F.R.S. It 
celebrated its jubilee there in 1881, under the presi- 
dency of Lord Avebury, then Sir John Lubbock, and 
it now meets again, aiter three-quarters of a century, 
in the city of its birth. 

\t the inaugural meeting on Wednesday, .\ugust 1. 
Prof. E. Ray Lankester, F.R.S., president-elect, wilf 
assume the presidency and deliver an address. On 
Thursday, .\ugust 2, there will be a soirée; on Friday, 
August 3, a discourse on ‘* Volcanoes” will be de- 
livered by Dr. Tempest Anderson; on Monday, 
August 6, a discourse on ‘The Electrical Signs of 
Life, and their Abolition by Chloroform,’ will be 
delivered by Dr. A. D. Waller, F.R.S.; on Tuesday, 
Ausust 7, there will be a soirée; and on Wednesday, 
-\ugust 8, the concluding meeting will be held. 

The sections and their presidents are as follows :— 


(\)) Mathematical and Physical Science, Principal 
E. H. Griffiths, F.R.S.; (B) Chemistry, Prof. Wynd- 
ham Dunstan, F.R.S.; (C) Geology, Mr. G. W. 
Lamplugh, F.R.S.; (D) Zoology, Mr. J. J. Lister, 


F.R.S.; (E) Geography, Sir G. D. Taubman Goldie, 
W.C.M.G., F.R.S.; (I) Econamic Science and 
Statistics, Mr. A. L. Bowley; (G) Engineering, Dr. 
Jo \. Ewing i R.S.; (Hl) Altirvopolcey se Niimee 
Sidney Flartland; (1) Physiology, Prot. Francis Gotch, 
E.R.S.; (SS) Botany, Prof. bo \Wa Olivers ii akeoms 
(1) Educational Science, Prof. M. E. Sadler. 

To the antiquarian York has preeminent attrac- 
tions, its Roman remains, its medizval bars and 
walls, which still encircle the greater part of the city, 
its Norman castle and noble minster, being each 
objects of special interest. The city also contains 
several manufactories interesting to scientific men; 
opportunities will be given for visiting these under 
skilled guidance in the afternoons, after the meetings 
of the sections. Excursions will be organised to 
several places of interest. 

The neighbourhood of York, though flat, presents 
many objects of geological and archzological interest, 
many of which are reached by good level roads; 
cyclists are therefore recommended to bring their 
mitchines with them to the meeting. 

ft is hoped that it may be possible to arrange for 
an exhibition of photographs taken by the members 
in South Africa, for which the reception room affords 
ample accommodation. 

York enjoys exceptional railway facilities, being 
under four hours from London, five hours from Edin- 
burgh. The various railway companies will issue re- 
turn tickets, at a single fare and a quarter, from 
the principal stations in the United Kingdom to York. 
These tickets, which will be available from July 31 
to .\ugust 14, may be obtained by members and 
associates attending the meeting on presentation of a 
certificate signed by one of the local secretaries. The 
North-Eastern Railway Company will also issue 
periodical tickets to members and associates, at cheap 
rates, for going and returning as often as desired 
during the time of the meeting between York: and the 
chief places in the district. 


An attempt may be made, provided sufficient support 
i is forthcoming, to arrange at the end of the meeting 
a vachting excursion, lasting two or three weeks, to 
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Norway or other interesting district, limited to 
association ticket-holders. 

A handbook dealing with the natural history and 
archeology of the York district has been specially 
written for the occasion, and a copy will be presented 
to each member of the association. 

It is anticipated that there will be a large amount 
of private hospitality, and as so many members were 
unable to visit South Africa last year it is expected 
that there will be a very large meeting. 


W1GUS RRC ATKON (OUR NPGS TN TAG es. 


“T” HE activity of Vesuvius, incessant far some time 

past, has culminated in an eruption which, 
making every allowance for newspaper exaggeration, 
stands in the foremost rank of historic eruptions, even 
if it is not already the greatest of all. It is not yet 
at an end; we eannoat say that it has reached its 
climax; but the interest excited is so great that some 
forecast of the future, so far as this is possible, may 
be attempted. 

The late Prof. John Phillips pointed out that the 
voleanoes of the Phlegraean fields have had two periads 
of activity, each lasting about four hundred years, and 
that Etna has also had two great periods of activity, 
the first of which lasted about Soo years, reaching its 
maximum in the second century p.c., while the 
second, commencing about the fourteenth century, had 
attained its maximum about the end of the eighteenth, 
after which eruptions deelined in violence and_fre- 
quency; from this he concluded that a period of 700 
or 800 years may be assigned to the periods of volcanie 
activity of Etna. It is probable that in all cases of 
volcanic activity there is some such period, in which 
the eruptions, spasmodic at first, inerease gradually 
in frequency until they attain a maximum, and then 
die out again, the length of the period being deter- 
mined by the size of the reservoir of molten rock 
which gives rise to the eruptions; but there is not as 
yet any means of determining what will be the dura- 
tion of the present series of Vesuvian eruptions, or 
whether it has reached its maximum; all that seems 
certain is that there are no signs of this being passed. 

Between a.p. 79, when Pompeii was destroyed, and 
1631, eleven great eruptions were recorded; the seven- 
teenth century gave four, the eighteenth twenty-three, 
and in the nineteenth, up to 1869, the date of Prof. 
Phillips’s work, twenty-four were recorded. .\fter that 
date there was the great eruption of 1872, and an 
almost continuous condition of activity ever since. It 
may be that we have now reached the climax, or the 
future may have catastrophes in store still greater 
than that whieh we are now witnessing; but, if there 
is any virtue in analogy or inference, centuries must 
elapse before the mountain resumes that condition of 
quiescence which existed before our era, and for pro- 
longed periods in the centuries which followed its 
commencement. 

The length of these periods of volcanic activity and 
the difference between those of neighbouring volcanic 
centres shows that the cause lies deep in the earth, 
and that the conditions are beyond our ken. Pro- 
phecy must necessarily be vague, and can do no more 
than indicate the future course of events in the most 
general and guarded terms; vet mankind will always 
want to peer into the future. Attempts will be made 
to predict the time of coming eruptions, and not 
wholly without justification, for extra-mundane con- 
ditions must, to some slight extent, influence the 
manifestations of voleanic activity. Prof. Palmieri 
believed that there was a distinct increase in the 
activity of ejection from the cone and in the abundance 
of the lava at the new and full moon, and it is possible 
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that a connection exists with cyeles of variation of 
climate, magnctie foree, or the frequency and distribu- 
tion of certain solar phenomena, but the relation may 
be only of the nature of the proverbial last straw 
that brake the camel's back. On occasion it may do 
so, but though sometimes the camel can bear many 
more straws, at others he has given way before even 
one was added to his load; and so it is with volcanoes. 
The cause of their eruptions is so preponderatingly 
mundane that any slight effect of extra-mundane 
causes must be elusive, difficult to establish, and only 
to be detected by the study of a long series of averages. 
For purposes of prediction they are of little use. 
There is, however, some comfort for the immediate 
future in the reported subsidence of Pozzuoli; if real, 
this probably indicates that the present paroxysm has 
reached its climax, and will now slowly cease. 

From the Press reports of the eruption, the follow~- 
ing particulars of scientific interest have been ex- 
tracted and arranged as a diary of events :— 


April 5.—Vesuvius in strong activity. (reat blocks of 
rock hurled as far as the lower station of the funicular 
railway. 

-lpril 6.—The new crater began to emit lava in an 
abundant stream. The lava has arrived within three or 
four miles of the village of Bosco-Trecase. 

April 7.—Bosco-Trecase destroyed. After midnight loud 
rumblings were heard, followed by a violent earthquake 
shock, which shattered the windows in the town. Then 
lava began flowing from Ciaramella, where a fresh fissure 
had opened up a few days previously. From the Ciaramella 
crater masses of incandescent rock were ejected, and a 
torrent of lava swept down at a terrific speed, flowing in 
two streams, one 200 yards broad moving towards the 
centre of the town. The town had hardly been evacuated 
when the lava invaded the houses, several of which were 
burned down, and soon Bosco-Trecase seemed to be 
enveloped in flames. At 6 a.m. Bosco-Trecase was com- 
pletely surrounded by a stream of lava. ‘The cone on the 
Pompeii side of Vesuvius collapsed, and on the opposite 
side a new crater opened at the base of the cone in the 


Atrio del Cavallo and vomited lava and stones. The prin- 
cipal crater was in violent eruption. Explosions were 
unceasing. A shower of grey-black ashes fell in the streets 
of Naples. 


April 8.—Central crater of Vesuvius was again emitting 
quantities of lava. Repeated explosions were followed by 
subterranean rumblings and by earthquake shocks, which 
were distinctly felt in the villages at the foot of the moun- 
tain. .\t 12.31 a.m. a slight shock of earthquake was felt 
at Naples, and a second at 2.10 a.m., both disturbances 
being accompanied by rumblings. A telegram from Naples 
at 6.30 p.m. announced that Ottajano, Poggio Marino, 
and Somma had heen entirely abandoned. .\t Ottajano 
the lava was flowing 7 feet deep through the streets. At 
8 p.m. the flow of lava seemed to be generally somewhat 
slackening. A shower of black dust, like iron filings, feft 
throughout Montenegro, covering the surface of the country 
to a aepth of a millimetre with an iron-grey layer. Prof. 
Mattucci, director of the Vesuvius Observatory, made the 
following report :— 

‘The eruption of Vesuvius has assumed extraordinary 
proportions. Yesterday and last night the activity of the 
crater was terrific and ever increasing. The neighbour- 
hood of the observatory is completely covered with lava. 
Incandescent rocks are thrown up hy the thousand to 
the height of 2400 feet, and even 3000 feet, and fall back, 
forming a large cone. Another stream of lava has appeared 
from a fissure the position of which is not well defined. 
The noise of the explosions and of the rocks striking 
together is deafening. The ground is shaken by strong 
and continuous seismic movements. The seismic instru- 
ments threaten to break, and it will probably be necessary 
to abandon the observatory, which is verv much exposed to 
electric shocks. The telegraph is interrupted, and it is 
believed that the funicular railway has been destroyved.”’ 

April 9.—The stream of lava in the direction of Torre 
Annunziata has remained stationary since yesterday even- 
ing. The dynamic action of the volcano appears to be 
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diminished «unsiderably, and the situation now seems to 
be more satisfactory. ‘he shower of ashes has ceased to 
pour on Naples. The atmospheric conditions are unfavour- 
able, and the seismic instruments last night registered 
several earthquake shocks. A steamer with 1000 persons 
on hoard leit Capri this morning for Naples, but was 
unable to reach her destination, as when about a mile off 
the coast the passengers were nearly suffocated by falling 
cinders and ashes, and the vessel has anchored here so as 
to enable the passengers to witness the eruption. 

Vesuvius Observatory, ©.30 p.m.—Report from Prof. 
Mattucci :—‘*' The explosive activity of Vesuvius, which 
was very great yesterday and was accompanied by very 
powerful electric discharges, diminished yesterday evening. 
During the night the expulsion of rocks ceased, but the 
emission of sand increased, completely enveloping me and 
forming a bed mere than ten centimetres deep, which 
carried desolation into this elevated region. Masses of sand 
gliding along the earth created complete darkness until 
7 o'clock. Several blocks of stone broke windows of the 
observatory. Last night the earthquake shocks were 
stronger and more frequent than yesterday, and displaced 
the seismic apparatus. Yesterday afternoon and this morn- 
ing torrents of sand fell. While J] am telegraphing several 
bulls of fire rise with loud rumbling from the enlarged 
craters and the new elevated crevasses.” 

April 1o.—Report from Prof. Mattucci :—‘* Last night was 
calm except for a few explosions of considerable force from 
time to time. At 4 o'clock this morning the explosions 
became more violent. The seismic instruments of the 
observatory record strong disturbances in the interior of 
the mountain.’’ The roof of the market of Monte Oliveto, 
Naples, fell in, on account of the accumulation of volcanic 
ash upon it. 


NOTES. 


AT a meeting of the council of the Royal College of 
Surgeons of England held on April 5, the Walker prize 
of 100/., founded by the tate Mr. C. C. Walker to encourage 
investigation into the pathology and therapeutics of 
cancer, was awarded to Prof. C. O. Jensen, of Copen- 
hagen. The committee appointed to advise the council in 
reference to the award of the prize was influenced, not 
merely by the actual work which Prof. Jensen has done 
in investigating the nature of cancer and the effect of 
treatment upon it, but also by the extent to which he has 
opened up a held of research to those engaged in the study 
of cancer on certain lines, enabling them to carry out their 
investigations over longer periods of time and under better 
and more determined conditions than have up to the present 
time been possible. The Jacksonian prize for 1905 was 
awarded to Mr. R. C. Elmslie for his essay on ‘‘ The 
Pathology and Treatment of Deformities of the Long Bones 
due to Disease occurring during and after Adolescence.” 
The prize-subject for the year 1yo7 will be ‘‘ The Operative 
Surgery of the Heart and Lungs, including the Pericardium 
and the Pleura.’’ Vhe subject selected for essays to. be 
submitted in competition for the Cartwright prize for the 
period i19ub-1910 was ‘ Prevention of Dental Caries.?’ 
The honorary medal of the college was awarded to Lieut.- 
Colonel Sir Richard Havelock Charles, 1.M.S., in appreci- 
ative recognition of his gift of anthropological specimens— 
an addition to the museum of special value and import- 
ance, not only on account of the number and variety of 
the specimens presented, but also becausc of the authentic 
particulars attached to them. 


At a meeting of the Royal Geographicul Society on 
Monday, Mr. Whitelaw Reid, the United States 
Ambassador, presented to Captain R. F. Scott, R.N., 
C.V.O., the gold medal of the American Geographical 
Society, in recognition of his stedge journey on Antarctic 
ice and the work of the National Antarctic Expedition. 
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Tue secretary to the Post Office has informed the 
Decimal Association that letters uddressed to France and 
Germany, weighing more than $ oz. but not more than 


15 grams, if only stamped 22d., are not surcharged. 
Although the difference in weight is but small (about 5 per 
cent.), still the fact should be generally known, because 
letters are frequently stamped with 5d. which, under this 
ruling of the Post Office, would go for 21d. 


Courses of instruction in oceanic research will be held, 
as in former years, in Bergen, during the university vaca- 
tion (August 8 to October 15), mainly on the lines 
previously adopted. The courses will consist partly of 
lectures, partly of practical instruction and assistance in 
laboratory also be made, during 
which the use of various appliances and instruments will 
be practically demonstrated. The course will be conducted 
by Dr. A. Appellof, Dr. D. Damas, Mr. B. Helland- 
Ilansen, Mr. Lk. Jorgensen, and Mr. C. F. Nolderup. Any- 
one desiring to attend the course should make application 
to the Oceanographical Institute of Bergen Museum, 
Rergen, Norway, before July 1. 


work; excursions will 


-\) DEPLTATION waited upon Mr. Lloyd-George, M.P., 
President of the Board of Trade, on Monday to urge the 
necessity for further amendment of the patent law by 
legislation which would enforce in the United Kingdom 
the forfeiture of all British patents for inventions which 
were worked without, but not within, the United Kingdom, 
after the lapse of three years from the date of application 
in the country of origin unless the patentee could justify 
his inaction to the Board of Trade. In the course of his 
reply to the views placed before him by members of the 
deputation, Mr. Lloyd-George pointed out that the Patent 
Act of 1902 embodied the principle of compulsory work- 
ing, and he wished to know where the Act had broken 
down. Ue thought it necessary to see that, while the 
commercial community was protected, protection was also 
afforded to those poor people who, while they have the 
brains, have not the cash to enjoy the full benefit of their 
ingenuity. 


A COMMITIEE has been appointed to inquire into and 
report upon matters connected with the Department of 
Agriculture and Technical Instruction for Ireland. The 
committee is constituted as follows :—Sir Kenelm Digby, 
late Under-Secretary tor the Jlome Department (chair- 
man); the Hon. John Dryden, Jate Minister of Agriculture 
in Ontario; Mr. W. L. Micks, member of the Local 
Government Board for freland; Mr. F. G. Ogilvie, prin- 
cipal assistant-secretary for technology in the Board of 
Education; and Mr. Stephen Brown, chairman of the 
KKildare County Council. The committee is to inquire 


whether the provisions of the Agriculture and Technical 


Instruction (!reland) Act, 1809, constituting the depart- 
ment, and the methods which the department has followed 
in carrying out those provisions, have been shown by 
experience to be well suited to the conditions of Ireland ; 
whether any, and if so what, changes are desirable in those 
provisions and methods; and to report also upon the re- 
lations of the department to the Council of Agriculture, 
to the Agricultural Board, and to the Board ef Technical 
Instruction; upon its relations to local statutory bodies ; 
upon the funds at its disposal and the modes of employ- 
ing them, and upon its posilion in regard to other depart- 
ments, especially those charged with educational functions. 


From the April number of the Popular Science Monthly 
we learn that the regents of the Smithsonian Institution 


| have passed a resolution expressing their profound sorrow 
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at the death of Dr. S. P. Langley, secretary of the institu- 
tion from 1887 to his death. The resolution includes the 
following uppreciative record of Dr. Langley’s work :—‘' In 
the death of Mr. Langley this institution has lost a dis- 
tinguished, efficient, and faithful executive officer, under 
whose administration the international influence of the 
parent institution has been greatly increased, and hy whose 
personal efforts two important branches of work have beca 
added to its care—the National Zoologica] Park and the 


Astrophysica) Observatory. The scientific world is in- 
debted to Mr. Langley for the invention of important 
apparatus and instruments of precision, for numerous 


additions to Knowledge, more especially for his epoch- 
making investigations in solar physics, and for his efforts 
in placing the important subject of aerial navigation upon 
a scientific basis. All who sought the truth and cultivated 
science, letters, and the fine arts, have lost through his 
death a co-worker and a sympathiser.’"’ The executive 
committee has heen requested to arrange for a memorial 
meeting to be held in Washington; and Dr. A. D. White 
has been invited to prepare a suitable memorial which 
shall form a part of the records of the Board of Regents 
of the institution. 


Tne belemnites of the Speeton Clay form the subject of 
a paper by Mr, T. Shepherd, issued as No. 29 of Hull 
Museum Publications. 


WeE have received a copy of a fourth supplement to ‘‘ \ 
Catalogue of the Books in the Library of the Indian 
Museum,” containing additions [rom the autumn of 1899 
to that of 1903. 


In No. 1440 of the Proceedings of the U.S. National 
Museum, Mr. IWKnud Andersen describes horseshoe-bats 
collected in the islands of Nias and Jingano, Malay .\rchi- 
pelago. No. 1441 of the same seria] is devoted to a re- 
vision of American Palzeozoic insects, by Mr. .\nton Hand- 
lirsch, of the Imperial Natural History Museum at Vienna, 
io whom tne Transatlantic specimens have been sent. .\ 
lurge part of the collection was obtained [rom the Upper 
Carboniferous shales of Mazon Creek, in Illinois, where 
they are found imbedded in washed-out nodules. Since 
only about one nodule in a thousand contains an insect’s 
wing, the search would be impossible were it not for the 
fact that other fossils are comparatively common. Owing 
to ill-health, Prof. Scudder was unequal to the task of de- 
scribing the collections, and it was for this reason that 
they were handed over to the Austrian paleontologist. 
The systematic conclusions reached by Mr. Ilandlirsch 
differ somewhat from those of Prof. Scudder, and render 
insect phylogeny simpler. The order of Palwodictyoptera, 
which is the oldest, is regarded as the ancestral stock {rem 
which alJ] other insects are descended. In No. 1439 of .he 
same serial Mr. Handlirsch describes a new and interest- 
ing type of cockroach from the Cretaccous beds of the 
judith River, Montana. 


Parrs iv. and v. of vol. xvi. of the T'roceedings of the 
Royal Physical Society of Edinburgh have been received. 
The former is entirely devoted to a catalogue of the crus- 
taceans of the Forth area, by Dr. T. Scott; while certain 
rotifers from the same district form the subject of a paper 
in No. 5, by Mr. J. Murray. The latter issue also con- 
tains an important paper by Prof. J. G. Kerr on the 
embryology of certain primitive fishes, more especially the 
lung-fishes and fringe-finned ganoids. .\s the result of his 
investigations, the author concludes that vertebrate Jimbs 
are probably medified external gills, the theory that they 
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are derivatives from a pair of lateral skin-folds being, in 
his opinion, purely hypothetical, and not supported by 
embryological evidence. According to Prof. WKerr’s view, 
two pairs of the primitive gills Jost their respiratory func- 
tion and assumed a motor one, developing at first into 
‘* stylopterygia,’’ then into the ** archipterygia ”’ of Cera- 
todus, and finally, but independently, into *‘ chiropterygia.”’ 
This implies the theory that the archipterygium is really 
the primitive type of fin, and also involves the acceptance 
of Gegenbaur’s idea that limb-girdles represent branchial 
arches. The limbs of Lepidosiren and Protopterus are re- 
garded as reversions to the stylopterygian type. Further, 
the author asserts his belief in the intimate relationship 
between lung-fishes and salamanders. Dollo’s theory that 
the diphycercal tail of modern lung-fishes is derived [rom 
a heterocercal type is considered improbable. 


We have received copies of the Sitsungsberichte of the 
Roval Bohemian Academy of Sciences for 1904 and 1905. 
One of the most interesting articles in the former of these 
is an account, by Dr. G. Eisen. of the now extinct Indians 
of the Santa Barbara Islands, off the Californian coast. 
Our knowledge of these Indians is derived from the accounts 
of the early voyagers, [rom the missionaries who sub- 
sequently settled on the islands, and from the remains in 
their refuse-heaps and the skulls and skeletons which have 
[rom time to time been collected. Some of the islands 
probably at one time had a population approaching 1000 
each, but in 1823 only about goo were left on Santa 
Barbara and the neighbouring islets; and by 1875 all had 
disappeared, the last survivor in San Nicolas having been 
deported in 1853. Although they manufactured a certain 
number of domestic utensils, these Santa Barbara Indians 
are described by the missionaries as the most degraded of 
all human beings, with’ a morality lower than that of 
animals. Insects, especially grasshoppers, formed a por- 
tion of their food, and, like the natives of the adjacent 
mainland, they probably fed to a great extent on the larger 
kinds of earthworms. Possibly they belonged to the 
Shoshonean stock of the mainland. Their extermination 
is attributed to the changed conditions of existence im- 
posed upon them by the missionaries. 


Ix Science for March g and 16 several papers on yellow 
fever, read before the American “Association for the Advance- 
ment of Science, are reported. Prof. Calkins discusses the 
protozoan life-cycle, and concludes that the yellow-fever 
microbe probably belongs to the spirochetes. Mr. J. H. 
White summarises the practical results of discoveries on 
yellow fever transmission, Mr. H. C. Weeks discusses the 
practical side of mosquito extermination, Ande Dre eeeacnole 
in a paper entitled ‘' Without Mosquitoes there can be no 
Yellow Fever,’ reviews the evidence, showing that yellow 
fever is conveyed solely by the mosquito Stegomyia 
fasciata. 


In the first number of the Philippine Journal of Science, 
issued in January, Mr. E. B. Copeland, discussing the 
water relations of the coco-nut palm, attributes much 
value to an open position where transpiration is consider- 
able and the trees receive full illumination. These observ- 
ations would help to explain the fact that coco-nut trees 
growing near the sea shore produce more fruit than those 
growing further inland, although analyses show very little 
differences in the composition of the soils. 


Tue second number of the Philippine Journal of Science 
(i., No. 2) maintains the high standard of its predecessor. 
Mr. H. S. Walker discusses the keeping qualities of coco- 
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nut oil and the causes of its rancidity; the latter seems to | 1876-1900. We can only briefly mention some of the 


ne due to the growth of moulds in imperfectly dried copra. 
Mr. C. S. Banks describes and illustrates the principal 
insects attacking the coco-nut palm, and Mr. A. M. 
Clover writes on Philippine wood oils. Mr. W. D. Smith 
describes certain Orbitoides from the Binangonan lime- 
stone, and Dr. R. Strong experiments on vaccination 
against plague. Mr. M. Herzog details an investigation 
on beri-beri, from cases of which he has succeeded in 
isolating the kakke coccus of Okata kokubo. 


In the Bulletin du Jardin impérial botanique of St. 
Petersburg (vol. vi., part i.) Mr. A. Elenkin puts forward 
the view that in lichens the algal and fungal constituents 
do not exist for mutual benefit, but, being differently acted 
on by external factors, one flourishes at the expense of the 
other. Mr. B. Issatchenko, writing on the conditions under 
which chlorophyll is formed, dissents from the results 
obtained by Mr. W. Palladin that a concentration of 35 per 
cent. to 50 per cent. of sugar prevents its formation. Mr. 
P. Isuzew announces that he has found trees of the bird- 
cherry with rose-coloured flowers in the province of Perm, 
and also that early and late flowering varieties were 
observed growing side by side. 

fn the West Indian Bulletin, vol. vi., No. 4, a number 
of papers on sugar and sugar cultivation are collected from 
which a fair idea of the state of the industry in the West 
Indies can be obtained. While it cannot be said that the 
industry has been as yet re-established on a sound basis, 
the opinions expressed by such capable judges as Sir Daniel 
Morris, Dr. F. Watts, and Dr. 11. H. Cousins all point to 
a successful future if only planters will take advantage of 
the improved varieties, and if separately or in combination 
they will arrange for the establishment of factories equipped 
with modern machinery. New seedlings giving a higher 
proportion of saccharose are being evolved; the well known 
seedling B. 208, now under cultivation in Barbados, Jamaica, 
Queensland, and elsewhere, has been surpassed by another 
Barbados seedling, B.1529, and some of the Jamaican 
seedlings of 1904 promise to give excellent results. The 
fluctuations of the sugar industry in Antigua and St. Kitts 
during the last twenty-five years can be readily followed 
from the diagrams given by Dr. F. Watts. 


AN important contribution to the subject of foliar 


periodicity in tropical countries is provided by Mr. H. 
Wright in the Annals of the Royal Botanic Gardens, 
Peradeniya, vol. ii., part iii., 1905, recording a large 
number of interesting observations. Contrasting the in- 
fluence of internal and external factors, two arguments in 
favour of the former are found in the small number of 
species that pass through a leafless period each year, and 
the striking fact that there is not a month in the year 
when all the deciduous species are in full leaf. On the 
other hand, since more than half the deciduous species 
pass through their leafless phase during the dry period from 
January to March, it is obvious that climate has con- 
siderable influence on periodicity. Of the physical factors 
that produce climate, Mr. Wright attributes the greatest 
importance to humidity. In this connection, the curves of 
monthly variations of temperature, rainfall, and humidity 
placed alongside the curve indicating the number of 
deciduous species in each month are especially instructive. 


A very claborate discussion of the climate of Beyrout, 
Syria, has been undertaken by Dr. S. Kostlivy, and pub- 
lished by the Royal Bohemian Society of Sciences. Since 
the year 1876 the observations have been regularly printed 
in the year-books of the Austrian Meteorological Service; 
the discussion in question refers to the twenty-five years 


“NO. 1402, VOL. 73} 


principal results of Dr. Kostlivy’s valuable work. The 
yearly variation of the monthly means of atmospheric 
pressure is considerable; the highest monthly mean was 
in January, 1898, 30-18 inches; the lowest in July, 1893, 
29:70 inches, the mean variation being about half an inch. 
The highest monthly mean temperature occurs in August, 
$1°-5, the lowest in January, 55°-4. The absolute extremes 
were 101°-3, in October, 1898, and 30°-0, in December, 
1897. The mean annual rainfall is 35-65 inches; of this 
amount 59-8 per cent. falls in winter, 18-5 per cent. in 
spring, 0-7 per cent. in summer, and 21-0 per cent. in 
autumn. During the whole series of twenty-five years, no 
rain fell in August in twenty-two cases, and none in July in 
twenty eases. The greatest fall in twenty-four hours was 
5} inches, in October. Snow is unknown at Beyrout, but 
hail occurs, on an average, on six or seven days in each 
year. Fog occurs very rarely; it was only observed on 
nineteen days during the whole period. The most pre- 
valent wind is from the south-west, being about 31 per 
cent. of the whole of the wind notations; stormy days 
occur, on an average, only about seven times a year. 


THE Meteorological 
Summary ” 


Office has issued its ‘* Annual 
for 1905, based upon observations made at 
153 stations in the United Kingdom; it contains an interest- 
ing account of the conspicuous meteorological occurrences. 
during the year. There was a remarkable absence, after 
the first three months, of gales which affected any large 
extent of country; during the three months ending with July 
no general gale was experienced on our coasts. The most 
violent storm of the year occurred on March 15; it came 
on with remarkable suddenness, and at Falmouth one of 
the gusts reached a velocity of 103 miles. Strong gales 
were also experienced in the last three months of the 
year. Rainfall was deficient over the kingdom generally, 
the loss being from to inches to 13 inches at some places ; 
but at several stations in Scotland and Jreland the rainfall 
was above the average, and at Dungeness an excess of 
8 inches was recorded. There was no snowstorm worthy of 
special mention, although snow was of frequent oecurrence 
in the first months of the year. Thunderstorms were re- 
corded in every month in some part of the country, but 
the distribution was very irregular. The most remarkable 
droughts occurred in the winter season; a period of dry 
weather which set in about the middle of December, 1904, 
was maintained with but unimportant interruptions until 
the middle of February, 1905. May was also a very dry 
month over an extensive region. Jhe maximum tempera- 
ture recorded was 87°, at Maidenhead, on July 26; there 
were many readings of 80° and upwards. The lowest 
temperatures in England oceurred about January 19; at 
Llangammarch Wells a reading of 11° was registered. In 
Scotland and Ireland the greatest cold was about 
November 19; Braemar registered 5°. Fog was prevalent 
in the mornings from about the middle of October; 
November had also several foggy days, but the worst 
visitation of the year occurred from December 10-14. An 
exceedingly high tide swept down the east coast of England 
on the night of January 6-7, flooding extensive tracts and 
causing great destruction of property; it was accompanied 
with a hard north-westerly gale. 


An informal address by Dr. \. G. Bell to the Com- 
mittee on Coinage, Weights, and Measures of the Wass 
House of Representatives on February 10, giving an ex- 
planation of the reasons why the United States should 
abandon its heterogeneous systems of weights and 
measures, is printed in the National Geographic Magazine 
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for March. The committee had under consideration a Bill 
before Congress proposing that, from July 1, 1908, all the 
departments of the Government of the United States, in 
the transaction of business requiring the use of weight 
and measurement, shall employ and use the weights and 
measures of the metric system. Dr. Bell gave an ex- 
haustive account of the anomalies of the British systems 
of measurement in use in the United States. He pointed 
out that all civilised countries, with the exception of the 
United States and Great Britain and her colonies, have 
adopted the simpler and more scientific decimal system. 
He reminded the committee that the metric system was 
legalised in the United States in 1866, and that its adop- 
tion by a portion of the population had increased the 
present confusion. By reference to the decimal system of 
coinage already in use in the States, Dr. Bell provided 
convincing instances of the simplification possible with it 
in the conversion of units, and explained that the United 
States, when it changed from the old system of pounds, 
shillings, and pence to the present dollars and cents, did 
not adopt the metric system of weights and measures be- 
cause the latter, as we know it, did not appear until after 
the American Coinage Act of 1792. The facts that our 
whole system of arithmetic is decimal, that no difficulty 
whatever is experienced by ordinary workmen in the use 
of the metric system—provided there is no question of con- 
verting their measurements—and that the use of the metric 
system need not mean the use of new tools, were all 
clearly explained. It is interesting to note, in connection 
with this Bilt before Congress, that the committee on 
publicity of the Metrological Society, of which Prof. Simon 
Newcomb is chairman, has circulated a letter urging all 
persons in favour of the introduction of the metric system 
to write, and also secure from other friends, as many 
letters to representatives in Congress as possible, so that 
they may see that public sentiment is in the direction of 
ihe adoption of decimal weights and measures. 


Ix the Proceedings of the American Academy of Arts 
and Sciences, xli., 24, for February, Mr. B. O. Pierce 
describes, with diagrams, experiments on the manner of 
growth of a current in the coil of a nearly closed electro- 
magnet, as influenced by the width of the air gap. 


WE have received part i. of the Transactions of the 
English Ceramic Society for the session 1905-6, and notice 
that, in view of the greatly increased activity of the society, 
it hus become necessary to issue its publications in a serial 
form, instead of in a single volume at the completion of 
the session, as was formerly the case. The present number 
contains five papers read before the society during 
November and December of last year. 


OUR ASTRONOMICAL COLUMN. 


ComET 1906c.—The following extension of Dr. E. 
Stromgren’s ephemeris for comet 1906c¢ is taken from 


Circular No. 88 of the Kiel Centralstelle :— 


Ephemeris 12h. Berlin M.T. 


1906 a é log a Bright- 
hom os. A ness 

2eysia) WG) pon FP nce SELIG) ie) o'2912 0°37 
Idee 30540 +16 19 0°3084 O31 

18 3 23 54 +18 45 0°3249 0°27 

22 3 Bh Be +20 59 0°3405 023 

PAS are ee BS) OS) +23 4 0°3553 0°20 

30, «63 47 «14 +25 0 © 3693 O'l7 


Brightness at time of discovery=1-o=about mag. 8-0. 
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This object is now apparently leaving the constellation 
Aries for that of Taurus, and will pass through the 
Pleiades group on April 26-27. 

In reference to the paragraph on comet 1905c on p. 545, 
where it was stated that that comet, also, would pass near 
to the Pleiades, the latter name was given in mistake for 
the Hvades. 


MEASUREMENTS OF LINNE DURING TIE ToTAL EcLIpsE OF 
THE Moon.—In Circular No. 113 of the Harvard College 
Observatory, Prof. E. C. Pickering publishes the results of 
a series of measuremcnts of the bright spot around the 
lunar crater Linné, made by Mr. R. H. Frost during the 
total eclipse of the moon which took place on February 8. 

These results show that the diameter of the spot began 
to increase as Linné passed into the earth’s shadow, and 
to decrease rapidly on the return of sunlight to that portion 
of the moon’s surface. 

This apparently confirms Prof. W. H. Pickering’s theory 
that the phenomenon is due to the formation and melting 
of hoar-frost. 


THE TEMPERATURE OF THE SuN.—An important paper 
bearing on the question of the temperature of the sun’s 
surface was communicated to the Paris Academy of Sciences 
by M. Henri Moissan on March 109. 

In the course of his well known experiments with the 
electric furnace, M. Moissan recently succeeded in dis- 
tilling titanium, and from the temperature therein employed 
he deduces probable limits for the temperature in that part 
of the sun’s body where, as seen from the solar spectrum, 
titanium is volatilised. 

The temperature of the arc employed has been previously 
determined as about 3500° C., and, taking into account the 
uncertainty as to the pressure existing in the solar atmo- 
sphere, M. Moissan concludes that the probable tempera- 
ture varies between Prof. Wilson’s estimated value of 
6590° C. and the value obtuined by M. Violle, viz. 
2000° C. to 3000° C., the probability being that the latter 
value is nearer to the truth (Comptes rendus, No. 12). 


The MELBOURNE OsservATORY.—The thirty-ninth annual 
report of the work done at Melbourne Observatory deals 
with the period April 1, 1904, to March 31, 1905, its chief 
point being a statement of the progress of the work in 
connection with the Astrographic Chart. To this end the 
astronomical work has been almost entirely confined to 
meridian observations and stellar photography. 

The catalogue series now totals 1149 satisfactory plates, 
and is complete, whilst for the second catalogue series 455 
plates have been obtained. For the chart series, with single 
exposures of 60m., 565 plates have been passed, thus com- 
pleting this part of the work. Four hundred and ninety- 
five plates, with triple exposures of 30m. each, have also 
been obtained for the chart. 

On March 31, 1905, 317 Sydney and 612 Melbourne 
plates, containing 177,069 and 206,604 stars respectively, 
had been measured. 

The measurement of the long series of magnetic curves 
extending back for thirty-seven years was nearly completed 
‘vhen the report was issued, 37,212 day-curves out of about 
40,000 having been measured. 


MouNTING THE 60-INcCIL REFLECTOR aT Harvarp.—An 
interesting description of the method which is being 
employed in mounting the late Dr. Common’s 60-inch re- 
flector at Harvard College Observatory is given in No. 3, 
vol. xiv., of Popular Astronomy. 

Instead of being supported on a solid pier, nearly the 
whole of the weight of the instrument is borne on a 
cylindrica] steel float partly submerged in a tank of water, 
and so fitted as to be perfectly steady. 

The coudé method of mounting has been employed, so 
that the observer may remain in a comfortably fitted room 
and make his observations through an eye-piece which 
retains a constant position and direction. 

Electric motors have been employed to drive the tele- 
scope, and, by a number of switches conveniently placed in 
the observing room, the observer is able to maintain full 
control over all the necessary adjustments. 
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ISLANDS. 

[LDERING the years 1903 and 1904 the Scottish National 

Antarctic Expedition made important ornithological 
researches in the icy regions of the far south, and also at 
th. remarkably remote island of Diego Alvarez, otherwise 
Gough Island, in the South Atlantic. In both, extensive 
collections of birds were made, which were recently de- 
scribed in the pages of the Ibis. 

The main scene of these investigations was ut the South 
Orkneys, a group of mere than a dozen islands lying some 
boo miles south-east of the Falklands, and which, though 
discovered so long ago as 1821, had remained among the 
least known lands within the South Polar seas. The 
climate of this archipelago, in spite of its comparatively 
low latitude (G0°-61° 5.), is essentially polar, the summer 
temperature being much the same as in regions 10° further 
south, while in winter as many as 72° of frost were 
registered. 

no Laurie Island, the second largest (30 square miles) 
uf the group, eleven months were spent by the expedition, 
including the winter of 1903. During this period a number 
of interesting and valuable observations were made re- 
lating to the native birds (some of them little known), their 
habits, migrations, nidification, and geo- 
graphical distribution ; while the collections 
formed enabled me to describe phases 
previously quite unknown in the plumage 
of several rare species, and also included 
the eggs of forms never before obtained. 

Only a few birds essayed to winter, but 
on the return of spring marvellous numbers 
arrived to spend the summer and to rear 
their young. 

The penguins were hy far the most 
numerous, and were of four kinds. The 
Ad¢lie (Pygoscelis adéliac) was the most 
abundant, its numbers being estimated at 
not less than five millions; the ringed 
(P. antaretica), which was previously re- 
garded as nowhere conimon, evidently has 
its metropolis at the South Orkneys, for 
at least one million nested on Laurie 
Island alone ; while the gentoo (P. papua) 
was less numerous, since it here nears the 
secuthern limit of its range. Another 
species, the macaroni penguin (Catar- 
rhactes chryseluphus), was found in very 
small numbers, but it probably breeds 
somewhere in the archipelago. The three 
first mentioned species of penguin nested 
in great ‘* rookeries,’’ some of which con- 
tained several millions of inhabitants, and 
extended as a broad belt for two cr three 
miles over elevated plateaux bordering the 
seu. Their nests were constructed of small stones deliber- 
ately collected one by one, and, on an average, there was 
uo nest to each square yard of the area occupied. 

life in these great bird cities was not allogether a 
happy one. The penguins are ill-natured and pugnacious 
birds, and woe betide the citizen who trespassed upon the 
domain of his neighbours, or the poor unfortunate who 
had not secured « mate and ventured within the precincts 
of the rookery. Then the bills of all the birds around 
were turned against the intruders, and « fearful commotion 
eusued which generally resulted in a free fight all round, 
each pair of birds attacking their neighbour, and ended in 
the rookery becoming a veritable pandemonium, rendered 
hideous by the harsh screeches of hundreds of thousands 
ef voices. Such squabbles and their consequences, how- 
ever, Were mere trifles when compared with two scourges 


ever present among the sitting birds. Foremost among 
these were the savage giant p.trels, the greatest of 


feathered ruffians, which wandered in numbers through- 
cut the community sorging themselves to repletion on the 
vgvs and young forcibly taken from the brooding penguins. 
Vhe second terror was the Antarctic skua, many of which 
hevered overhead, like so many harpies, and incessantly 
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swooped down io snatch the same treasures from the much 
persecuted parents. 

When courting, as one of the pictures shows, the 
cnamoured ones elevate their bills snd utter their far from 
musical love songs. ‘They do this in unison, moving their 
heads backwards and forwards or waving them from side 
to side all the whilc. 

Next to the penguins, the petrels were the most numerous 
of the bird inhabitants of the island. Of these, eight 
species were present, most of which were nesting on the 
sea cliffs, or on the steep screes springing from their 
bases. On such sites was discovered the egg of the Cape 
petrel or pigeon (Daption capensis), a bird well known to 
voyugers for more than two hundred years, yet one which 
had hitherto succeeded in hiding its plain white egg from 
the gaze of oologists. Many of the eggs of this bird were 
found on the ledges of the cliffs, but collecting them was 
not a pleasant pursuit, for these birds, like some others of 
their order, have the power of squirting a quantity of evil- 
smelling oil at intruders, making good marksmanship at 
8 feet. Fortunately the giant petrel (Ossifraga gigantea), 
a bird as big as a goose, did not practise this art, other- 
wise the taking of its egg would indeed have been an ordeal. 
This species, too, sat close, and when pushed off its nest, 
which consisted of a great heap of stones, it vomited the 


Fic. 1.—Adcélie Penguins’ Reokery on Craptolite Islard 


contents of its gorged stomach, and thus lightened was able 
to take wing. The other species rescrting to the island for 
a summer home and nursery were Wilson's petrel (Occanites 
oceanicus) and the ice petrel (Pagodroma nivea), both of 
which are very abundant. A single pair of the black-bellied 
storm petrel (Fregefta melanogaster) and their egg were 
found, and thereby a remarkable extension southwards in 
the previously known range of this species established. 
Possibly two other pctrels were nesting, namely, the 
Antarctic and slender-billed fulmars (Thalassoeca antarctica 


and Priocella glucialoides), and a whale bird (Prion 
bankst) was seen off the islands. 
A tern (Sterna hirundinacea), a gull (Larus domiui- 


canus), and a skua (Megalestris autarctica) nested in the 
vicinity of the shore, but the latter only was «abundant. 
The blue-faced shag (Phalacrocorax atriceps\, previously 
not a well known species in any respect, nested in numbers 
on islets off the coast; und lastly we found another little 
known species, namely, the white sheath-bill (Chionrs 
alba), a remarkable bird distantly related to both the 
plovers and the gulls. [4 was quite common, and took up 
its quarters amid the nesting penguins, feeding on their 
dead young and broken eggs; in fict, these birds were 


APRIL 12, 1906] 


INCA IES 8 


57! 


regular scavengers, to which the dung of seals did not 
come amiss. 

The chief food of the millions of penguins and tens of 
thousands of petrels was the opossum shrimp (Luphausia 
antarctica), and when one remembers the vast numbers of 
this little crustacean consumed daily by the birds on Laurie 
[sland alone, one can only compare their numbers in the 
sea with the grains of sand upon its beaches. 

The Scottish National Antarctic Expedition is to be 
heartily congratulated on the excellence and importance of 
its ornithological work. Mr. Biuce, the leader of the ex- 


pedition, has presented a complete set of the South Orkneys 


Fic. 2.—Ringed Penguins 


and other birds collected during the voyage of the Scotia 
to the Royal Scottish Museum, Edinburgh. 
For the loan of the blocks from which the pictures have 
been reproduced we are indebted to the editors of the Ibis. 
Wa. EaGLle CLarKE. 


(Sie. LON SON AE MICCHIT EELS: 


“HE annual general meeting of the Institution of Naval 
Architects was held last week, commencing Wednes- 
day, April 4, and being continued over the following 
Thursday and Friday. <A full programme of twelve papers 
had been prepared by the secretary, Mr. R. W. Dana. 
The subjects dealt with were of various interest, vessels 
fitted with internal combustion motors occupying a good 
deal of attention. There was, however, no paper on the 
steam turbine. 
On members assembling on the morning of Wednesday, 
the president, the Right Hon. the Earl of Glasgow, took 
the chair, and after the usual formal business had been 


transacted, proceeded to read his annual address. He 
referred to the launeh of the large line-of-battle ship 
Dreadnought, and gave certain figures relating to the 
Navy Estimates. Reference was made to the pro- 
posed experimental tank at Bushy. There had _ been, 


he said, a general appeal to members of the institution 
for financial support, but, as the result of preliminary 
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inquiry, it had been ascertained that a certain propor- 
tion of the amount required fer buuuing and equipping 
such a tank would be guaranteed by private firms and 
public bodies. , It was obvious that the condition of 
shipbuilding at the time the proposals were fcermerly 
made did not favour the movement, and it was there- 
for> decided to suspend action. Since the scheme was 
first mooted, additional private experimental tanks had 
been either laid down or projeeted by some of the great 
shipbuilding firms of the country. Sueh tanks as these, 
however, could never supply the need that existed for pure 
research. The council had therefore decided to call together 


courting (Brown's Bay). 


the committee that had the matter in hand, and ascertiain 
the views of the members on the present position of the 
scheme, and the prospects of its being brought to a 
successful conclusion. Should the shipowners of the 
country be unwilling to subscribe the comparatively small 
amount needed to build, equip, and maintain such a tank, 
nothing would remain but to abandon the scheme and dis- 
solye the committee. The president hoped, however, that, 
before such a conclusion was reached, a fresh effort might 
be successfully made to carry out upon scientific lines a 
work of vital importance to the development of naval 
architecture in this country. 

The first paper read was a contribution by Admiral 
C. C. P. FitzGerald, the subject being the new scouts 
recently designed for the Royal Navy. Details of these 
vessels were given, and the subject of naval scouting was 
discussed both from the strategical and tactical point of 
view. A. discussion followed, in which several naval 
officers took part, and it was pointed out that the scouts 
were analogous to the old 36-gun frigates, these being the 
most powerful ships that could be detached from the fleet 
without weakening the line of battle. 

Sir Edward J. Reed next gave an account of the vessels 
he had designed for service in the colonies. They were of 
various descriptions, consisting of both screw and paddle 
boats, the former being of the ordinary or of the tunnel- 
screw type, whilst both stern-wheel and side-wheel boats 
were used on the shallow waters of colonial rivers. 


572 
On the 


opened by Mr. 
measurement rules, 


second day of the meeting the proceedings 
R. E. Froude reading a paper on yacht 
and the late International Conference 
on Yacht Rating. Delegates from different countries 
attended this conference, but America did not send any 
representatives, a matter which was to be regretted. The 
French delegates abandoned the position they originally 
took up, the formula they had brought forward not being 
pressed. The formula uitimately agreed upon by the con- 
ference was 

L+B+3G+3dtaVv5—F 


2 


where L=length, B=beam, G chain girth, d=girth 
difference (i.e. skin girth minus chain girth), S=sail area, 
and F=freeboard. he reasons on which the formula was 
based were set forth in Mr. Froude’s paper, and were also 
dealt with in the discussion by which it was followed. 

Two papers on motor-boats followed. The first was by 
Mr. Linton Hope, and dealt with the speed of motor- 
boats and their rating [or motor purposes, and the second 
was by Mr. James A. Smith, and was on the design and 
construction of high-speed motor-boats. These papers were 
read consecutively, and discussed together. The Marine 
Motor Association has adopted a formula for rating motor- 
boats for racing purposes. It is as follows :— 


(P2/A)+ /].=rating, 
where P=motor-power, A=immersed sectional area at the 


point of greatest beam, and 1.=length. Motor-power 
is obtained by the following formula :— 


AXSxXR 
Cc IPs 


where A is the total piston area of all cylinders in square 
inches, S=stroke in feet, R=maximum revolutions per 
Minute, and C is a constant equalling 1000 for 4-cycle 
and 600 for 2-cycle motors. Mr. Hope gave particulars 
of a large number of existing motor-boats, and the lines 
of several of the best known. The most interesting part 
of his paper, however, was a diagram giving curves of 
speeds and ratings of a large number of existing boats, 
the data being obtained either from racing records or trials 

made specially. Mr. Smith, in his paper, also referred to 
the methods of handicapping motor-boats by a rating rule, 
and gave particulars of certain of the best known recent 
eraft of this type. A discussion followed, in the course of 
which Mr. Froude objected to the formula adopted because 
it was not homogeneous, as it included as factors both 
length and area. 

At the evening meeting on Thursday an interesting 
paper was read by Mr. J. E. Thornycroft on gas engines 
for ship propulsion. Particulars of different types of pro- 
ducers were described and illustrated. A large part of the 
paper was taken up by a description of the Capitaine system. 
This consists of a suction producer and a gas engine. It 
had been fitted into a yacht which took part in the 
reliability trials at Southampton last year. It had also 
been fitted in a canal harge which recently made a trip 
from the Thames through the canal system of England 
to Birmingham, Manchester, and back to London by” way 
of Oxford. These practical illustrations are considered 
sufficient proof that the system can be applied to marine 
propulsion. In the discussion which followed the reading 
of the paper, the chief point raised was whether bituminous 
coal could be used in a suctian producer. Up to the 
present anthracite has been the fuel employed, the bitumin- 
ous coal being subjected to caking in the producer, and thus 
stopping the working. Mr. Thornycroft stated that Mr. 
Capitaine was endeavouring to solve this problem, and had 
already constructed a producer which appeared to answer 
the purpose. 

A paper was next read hy Prof. 
Neweastle, the subject being the efficiency of surface con- 
densers. Jn this paper the author described a new form of 
condenser which was presented to the engineering laboratory 
of University College, Newcastle, by Messrs. Richardson, 
Westgarth and Co. Very exhaustive tests had been made, 
there having been 400 full experiments in all. The results 
of these were plotted, and given in tables and diagrams 
accompanying the paper. The condenser is of the surface 
tvpe, fitted with tubes on the general principle adopted in 
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The tubes are divided into three 
nests, each nest being placed in a separate compart- 
ment. Water circulates through the tubes and the steam 
amongst them. On entering the first compartment a large 
part of the steam is condensed in the usual way. In place, 
however, of allowing the resultant water to How over all 
the remaining tubes, “it is trapped by means of a diaphragm, 
and flows at once to a receptacle at the bottom of the con- 
denser. The steam that remains uncondensed flows into 
the next compartment, and circulates amongst the second 
nest of tubes; here a further quantity is condensed, and 
the water again trapped off. Any remaining steam is 
then condensed in the third compartment. From the 
voluminous tables attached to the paper it was to be 
gathered that for a given size of condenser and a given 
volume of cooling water a much larger quantity of steam 
could be dealt with in the form of condenser described. 

On the last day of the meeting, Friday, April 6, the 
proceedings commenced with a paper on freeboard rules, 
the author being Mr. J. Foster King. The paper explained 
the difference between the British and the German rules 
in regard to freeboard, the latter allowing a deeper 
lading than in the case of vessels hclonging to this country. 
For some time past the Board of Trade has been giving 
attention to this question, and amendments of the load- 
line tables have been under consideration. The President 
of the Board of Trade has given his sanction to amended 
rules and tables, such as are shown by the author in his 
paper, so as to bring the practice of this country more in 
conformity with the German rules, thus removing certain 
disabilities under which ships flying the British flag 
labour in comparison with German competitors. 

-‘\ paper by Mr. J. L. Twaddell on the overhead wire 
cableway as applied to shipbuilding was next read. This 
system of transporting material on the building slip has 
been installed at Newcastle under the superintendence of 
Mr. Twaddell. It takes the place of the more elaborate 
overhead gantries and electric travelling cranes which have 
been a marked feature in some of our best equipped ship- 
yards. In some respects the cableway is more flexible 
and convenient, but the durability of the cables was a 
point raised during the discussion which followed the 
reading of the paper. Experience wil] show how far this 
may prove a defect in the new system. 

A paper by Mr. Alex. Murray on the introduction of 
cranes in shipyards dealt with a subject of a similar 
nature, and served to illustrate how enterprising German 
shipbuilders have proved themselves to be in the equip- 
ment of their yards. The cantilever cranes and tower 
cranes erected in one German yard, and illustrated in the 
paper, are of the most elaborate, and must be also of the 
most costly, description. 

A paper by Mr. Herbert Rowell on oil-tight work in 
ships of light construction gave particulars of riveting 
and other details of strengthening surfaces necessary to 
make steel-plated vessels ail-tight. : 

The last paper read was by Mr. J. R. Barnett, and gave 
particulars of a number of steam yachts built within the 
last twenty-five years. 


marine condensers. 


PHYSICAL AND CHEMICAL CHARAGHEIcs 
OF HUFF. 
A? a recent dinner of the Royal Society Club, Major 
MacMahon, who represents the Royal Society on the 
governing body of Winchester College, was so good as to 
present to the club a quantity of huff—a variety of ale for 
which the college has long been famous. It is brewed 
(from malt and hops only) in March of every other year, 
and is the ‘‘ duplex visia”’ or ‘‘ double beer ’’ of Shakes- 
peare, called ‘* huff cap’ in Greene’s ‘* Looking Glass for 
London and England, A.D. 1594,”’ ‘‘ because,’’ according to 
the editor, ‘‘ it inspirited those who drank it to set their 
caps ina bane manner.”” The sample offered to the club 
was stated to have been ten years in bottle. In appearance 
it was clear and bright, and of a deep brown colour. Its 
taste was that of a well-hopped ale of high alcoholic 
strength. 
As several members of the club expressed a desire to 
know something of the composition of this fine old ale, 
and in particular as to how it compared in character with 
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other beers of repute, Major MacMahon was so goad as ta 
permit an examination of it to be made in the Government 
Laboratory. 

The results were as follows :— 


Specific gravity e6 100873 
Original gravity a 1°11667 
Percentage proof spirit 2553 
Ash—per [00 c.c. : ae 0°465 gram. 
Albumenoids—per 100 c.c. ... TOOT Nes 
Total acid—per 100 c.c. (as acetic)... o°18 or 
Volatile acid—per 100 c.c. 4, ... O°04 53 
Specific rotatory power [a@]p (3-88) +6574 


The alcohol which it yielded by distillation was further 
examined, with the following results, calculated to proof 
strength :— 


Per cent. 
Esters (as ethyl acetate) ... 0.0524 
Aldehyde 0-004 


Higher alcohols 3 ae +++ 0-240 

Huff is the strongest ale of which the Government Labor- 
atory has any record. The nearest to it in point of alcoholic 
strength and general character is the strong Burton ale 
known as ‘‘ Royal Ale.”’ A sample of this, brewed in 
March, 1905, exported from Liverpool to New York, on 
analysis in the Government Laboratory gave the following 
nunibers :— 


Specific gravity 102275 
Original gravity Be 110862 
Percentage proof spirit . 20°2 
Ash—per 100 c.c. : Ae 07490 gram. 
Albumenoids—per 100 ¢.c. ... PO O45 ey 
Total acid—per 100 c.c. (as acetic)... o-16 50 
Nolatile acid—pericoiciom,; =... 07036 ,, 
Specific rotatory power [a]n (3-38) + 96:0 
Examination of Alcohol—Results Calculated to Proof 
Strength. 

Per cent. 
Esters (as ethyl acetate) ... 0-022 
Aldehyde es rei ooh Nil 
Higher alcohols... , 0-05 


A number of analyses of various ales and stouts, taken 
from a paper by Mr. A. R. Ling in the Brewer’s Journal 
for July, 1903, are appended, and for comparison the results 
of the examination ol huff and the sample of ‘‘ Royal Ale ”’ 
are expressed in the same terms. 


Pror. E. A. Mincuin has resigned the Jodrell chair of 
zoology in University College, London, in view of his 
appointment to the new chair of protozoology in the Uni- 
versity of London. Prof. E. H. Starling has been appointed 
to the Jodrell chair of physiology at University College. 
The title of emeritus professor of zoology has been con- 
ferred upon Prof. E. Ray Lankester, and that of emeritus 
professor of civil engineering and surveying on Prof. L. F. 
Vernon-Harcourt. 


Amonc educational benefactions to the colleges of the 
United States recently announced by Science the follow- 
ing may be mentioned. By the will of Dr. W. T. Bacon 
his estate is given for life to Mrs. Bacon, but at her 
death the Hartford Medical Society will receive an endow- 
ment of 20,000l., and Yale University will receive a part 
o! the residuum of the estate, which is understood to be 
worth nearly 60,o00l. lt is reported that Mrs. J. B. 
Stetson has offered to give 20,000!. to Stetson University 
on condition that the present trustees resign. Parsons 
College, Fairfield, Iowa, recently received 16,0001. addi- 
tional endowment through the will of Colonel Charles 
Parsons, of St. Louis. This increases the donor’s gifts to 
29,2001. Through the generosity of a Chicago physician 
(anonymous) and of Dr. Benjamin Taylor Terry, of New 
York City, Indiana University has received offers of two 
endowments for pathological research. The income of each 
fellowship is 150l. a year. Both offers are made under 
the condition that the University provides adequate library 
and laboratory facilities for such work. 


Tue Government measure to amend the law relating to 
education in England and Wales was introduced in the 
House of Commons on Monday by Mr. Birrell, Minister 
of Education. lt is proposed that the limit of twopence 
as a rate for secondary education should be removed, that 
Wales should have a National Education Council, and that 
complete public control should be secured for all elementary 
schools receiving State aid. The first clause of the measure 
proposes that, after January 1, 1908, a school shail not 
be recognised as a public elementary school unless it is a 
school provided by the local education authority, so that 
no elementary school will receive a penny of public money, 
either from rates or taxes, if it does not become a_pro- 
vided school within the meaning of the Act. Every 
elementary school receiving rates and grants will thus 
| become at once a provided school; and it will supply the 


Burton Other Ales Stone Dublin Stouts London Stouts 
Pale = = 8 Button ar “Bog” ff Royal 
Ale k Ale Ale 
(Bottled) A B (e z= B A B 
Original gravity 1061°3 1052°8 1040'2 1059°0 1108°6 1081"4 so74°l 1072°2 1069°7 111667 1108‘62 
Attenuation gravity ... wes 1012°5 1010°4 |1008'o 1013‘4 1021°6 1018°2 1021°7 1022'8 1020°9 1008°73 1022°75 
Absolute alcohol (by weight) 5°20 457% 3555S 4°88 9°36 669 551 5°20 5713 11°72 9°25 
Total acidity expressed as acetic o'Io «©6008 = o'07'_—s 008 C10 O 20 OSGNO16N O-1d o18 o16 
Composition of the Extract. 
Fermented matter 64°75 64°92 64°55 62°93 6611 63°5 587 55:7 56°6 76°96 65°42 
Maltose (apparent) 6°05 S04 8°32 Sra 4°19 Zr 9°6 12°71 122 2°38 3°30 
Dextrin (apparent) 14°88 13°97 14°06 15°46 14°21 16'9 19°8 14°! 13°4 6:09 «14°74 
Ash ine Ae 2°41, 2°03, 2714 1°93 1°99 20 23 Z7 2-2 1°54 ez 
Other substances II'GI IL'OY 10°93 10°94 13°50 12°5 9°05 1574 156 13°03 14°79 


It will be seen that the appellation of ‘‘ duplex visia”’ 
as applied to huff—a liqueur among beers—is fully justified. 
iy 18, I. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Campripce.—An exhibition of sol. a year, tenable for 
two years, is offered by the governing body of Emmanuel 
College to an advanced student commencing residence at 
the college in October. The exhibition will be awarded 
at the beginning of October. Applications, accompanied 
iby two certificates of good character, should be sent to the 
Master of Emmanuel not later than October 1. 
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same kind of religious instruction as is now given in 
provided schools. No catechisms or distinctive religious 
formularies will be taught, and the conscience clause will 
operate. This will be the general rule throughout the 
land. The second clause of the Bill authorises a local 
education authority, for the purpose of continuing any 
existing voluntary school as a provided school, to make, 
with the consent of the Board of Education, arrangements 
for carrying on a public elementary school with the owners 
of the schoolhouse, subject to the condition that the educa- 
tion authority must, during the continuance of the agree- 
ment, assume the whole responsibility of maintaining the 
‘fabric. The cost of this change is estimated at about 
| 260,000l. a year. To meet the expenditure involved in 
these proposals, a further annual grant of 1,000,000!. is 
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to be given, in addition to the existing grants. It is pre - 
pesed in another part of the Bill to muke educational 
endowments as serviceable as possible for the advancement 
of edueation, and to consolidate, simplify, and improve the 
administrative machinery new in use. No provision is 
made for the training of teachers. We are not con- 
cerned here with the sectarian difficulties which secm to 
make it hopeless to contemplate a permanent settlement 
of the question of religious teaching in State schools. The 
denominationalists regard the provision of religious instruc- 
tion without creed or catechism, prescribed by the Bill, as 
opposed to their principles and as an endowment of un- 
denominationalism ; therefore they will oppose the measure. 
The Labour Tarty, on the other hand, has taken the 
logical position that State aid should only be given for 
secular education; and that all religious instruction should 
he abolished in elementary schools, though moral or 
ethical teaching could be given based upon the best thoughts 
and works to be found in the literature and history of the 
world. Until a common factor of agreement is found in 
sectarian doctrines, or religious instruction is banished 
entirely from elementary schools, our educational system 
promises to continue to be the shuttlecock of opposing 
parties. 


SOCIETIES AND ACADEMIES. 


Lonvon. 

Royal Society, Decen her 7, 1905.—** On a Pre periy wl ich 
holds good for all Groupings of a Normal Distribution of 
Frequency for Two Variables, with Applications to the 
Study of Contingency-tables for the Inheritance of Un- 
measured Qualities.” By G. Udny Yute. Communicated 
by Prof. ©. Henrici, F.R.S. 

“Suppose a contingency-table to have been formed for two 
characters which have been assigned in some way (not 


necessarily quantitatively) into classes. Extract from the 
general contingency-table the frequencies in any four 


adjacent compartments, and consider these as forming, by 
themselves, an elementary contingency-table. If the sign 
of association in all such elementary tetrads be the same, 
the general contingency-table may be termed tsotropic. In 
an isotropic table the sign of the association is the same, 
not only for every tetrad of adjacent frequencies, but for 
every set of four frequencies in the compartments common 
to two rows and two columns. The table remains isotropic 
in whatever way it may be condensed by grouping together 
udjacent rows cr columns, and if, as an extreme case, it 
be reduced to four-fold form, the sign of the association in 
such four-fold table is the same as in the elementary 
tetrads of the original table. If the rows and columns of 
an isotropic table be disarranged, the disarrangement is 
no longer isotropic, but the rows and columns can easily 
be rearranged in isotropic order. The normal frequency 
distribution for two variables is isotropic, and possesses the 
preceding properties. An examination of a number of 
tables recently published by Prof. Pearson for inheritance 
of anthropometric measurements (stature, span, forearm 
and head measurements) shows that all are at least 
approximately isotropic. On the other hand, the tables for 
inheritance of eye-colour published by the same writer on 
the basis of Mr. Galton’s material, are, without excep- 
tion, anisotropic, the divergence from isotropy being of 
such a kind as would be produced by an excess of frequency 
in the diagonal compartments of the table corresponding 
to identity of eye-cnlour in the two relatives. This excess, 
in the case of the tables for inheritance in the first degree, 
is not, however, so great as would be given by the theory 
of simple alternative inheritance, which accordingly re- 
quires modification. The same type of anisotropy appears 
to hold for the great majority of the tables for inheritance 
of coat-colour in horses given by Prof. Pearson, and also 
for the miscellaneous characters, mental and physical, in 
man, given by him in the Huxley lecture (1903). The 
marked prevalence of this type of distribution for such 
very diverse qualities, as compared—so far as investigation 
has gone—with its complete absence in the case of measured 
characters, raises the question whether it may not be, in 
whole or in part, of subjective origin. 

The above abstract should have preceded that printed 
in last week’s Nature (p. 551). 
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January 18.—* The Growth of the Oocyte in .Antedon : 
Morphological Study in Cell-Metabolism.’’ By Dr. Gilbert 
Chubb. Communicated by Prof. E. H. Starling, F.R.S. 

The paper deals with the growth of the oocyte in -ntedon 
bifida, Pennant, and is an attempt to utilise the morpho-~ 
Iegical changes uecompanying this process to determine the 
relative physiological significance of the various  cell- 
structures. 

The most striking expression of nucleclar activity con- 
sists in the intermittent discharge of spherules into the 
cytoplasm throughout the growth of the egg. Of these 
spherules, those discharged during the earlier period of the 
egg's growth constitute the yolk-nucleus, and both the 
origin and later behaviour of the latter structure are shown 
to be due to the progressively changing physical consistency 
of the cytoplasm. Neither the yolk-nucleus nor the 
nucleolar matter discharged subsequent to its formation 
take any part in yolk formation. 

Evidence is adduced to show that the chromatin is re- 
sponsible for the formation of the nucleolus, and that it is 
in this latter structure that the waste products of cyto- 
plasmic activity undergo their final changes. 

The irregularity of the germinal vesicle, so often accepted 
as an indication of the direct participation of this structure 
in yolk formation, is shown to be due to purely physical 
causes. The actual process of yolk formation is shown to 
be unaccompanied by increased nuclear activity, and to 
consist merely in the automatic conversion into a more 
stable form of material deposited in solution in the cyto- 
plasm by the chromatin throughout the entire growth of 
the egg. 


aa 


Zoological Society, March 20.—Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.—Descriptions of the 
species of the coleopterous genus Sciobius: Guy A. K. 
Marshall. The genus comiprised forty-one species, of 
which twenty-two were described as new.—A contribution 
to the study of evojution based upon the Mexican species 
of Cnemidophorus: Dr. Hans Gadow. The main object 
of the paper was to trace the correlation of certain vari- 
ations exhibited by the lizards of this genus, and the 
environmental, bionomic conditions. To do this a revision 
of the numerous species of the genus had been necessary, 
most of the ample material for which had been collected 
by the author himself. Especial attention had to be paid 
to an exhaustive study of the surprisingly great variability 
of certain characters, in particular the changes of the 
colour-pattern and the seuteilation of the collar and of the 
limbs. The distribution of the many races, into which 
some of the species seemed to have recently differentiated 
themselves, was likewise followed up in detail. 


Geological Srciety. March 21.—Mr. Aubrey Strahan, 
F.R.S., vice-president, in the chair.—The Chalk and Drift 
in Moen: Rev. Edwin Hill, The problem of Mé6en is to 
account for portions of Drift, isolated, and seemingly in- 
chided, in cliffs of Chalk. It has been assumed that these 
portions occupy dislocations, and that the dislocations were 
either simultaneous with, or subsequent to, the deposition 
of the Drift. But cases are here described where Drift is 
seen to occupy cavities in dislocations, which had been 
water-worn, and consequently had been produced, before 
the advent of the Drift. A probable assumption that there 
were pre-Glaciai cliffs similar to the present, with clefts 
and furrows in the cliffs, which were covered in Glacial 
times with a mantle of Drift now in course of removal 
hy denudation, explains every variety of Drift-inclusion. 
Slopes of uniform inclination, which rise from the beach 
to the bases of the vertical cliffs, appear to be talus-slopes. 
In reality they are everywhere solid Chalk, with only a 
skin of débris; this suggests post-Glacial changes in sea- 
level.—The relations of the Chalk and Boulder-clay near 
Royston (Hertfordshire): Prof. T. Bonney. On the 
uplands south of Royston, Mr. H. B. Woodward has de- 
scribed three sections (Quart. Journ. Geol. Soc., vol. lix., 
19n3, Pp. 362), which in his opinion indicate that a great 
ice-sheet, as it advanced from the north, sheared off large 
masses of Chalk and mixed them up with its ground- or 
englacial moraine (the Chalky Boulder-clay). The author 
points out that this interpretation rests on an hypothesis 
--namely, that the fatter deposit is the direct product nf 
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land-ice—which, as it involves some serious difficulties, 
cannot yet be taken for granted. That ice is capable of 
shearing off and thrusting before it large masses of rock 
is also an hypothesis, [cr which the author, after doing his 
best to study ice-work in the field, can find no valid evidence. 
He maintains that these sections do not suggest the above 
explanation. At the Pinner’s Cross Pit the Boulder-clay is 
not, strictly speaking, ‘‘ banked-up '’’ against the Chalk, 
but occupies a hollow in the Chalk. In the pit south-west 
of Newsell’s Park, a shear-plane can indeed be seen in 
one face, which, however, is explicable by ordinary fault- 
ing. A few yards farther to the south-east, Boulder-clay 
appears above the floor of the pit, filling an arched cavity. 
This is, no doubt, a singular position, but there is nothing 
to show that the Chalk has been thrust over the Clay. 
The author suggests that, as in Moden, the Clay has been 
carried down from above into cavities already formed in the 
Chalk.—Brachiopod homceomorphy: Pygope, Antinomia, 
Pygites: S. S. Buekman. This paper deals with the 
diphyoid Terebratula, of which so many species have borne 
the name Terebratula diphya (Colonna). It is pointed out 
that this name is pre-Linnean, and can only date from the 
time when it was revived by L. von Buch in 1834. It 
appears that Terebratula diphya is not the type of the 
genus Pygope. Reasons are given for taking as the type 
of Pygope one of the forms of T. antinomia which is 
considered to be the same species as T. deltotdea, Val. 
Then the later generic name Antinomia, Catullo, is dis- 
cussed. The genus was founded on five species, and one 
of them is now selected as the type—the genolectotype. 
This is A. dilatata, Catullo, supposed to be equivalent to 
Terebratula antinomia, Catullo, that is, to what is now 
selected to be the type of that species. In that case the 
species would bear the name Antinomia antinoniia (Cat.). 
But there is yet another series of diphyoids, typified by 
Terebratula diphyoides, d’Orb. It is pointed out that, 
although the species covered by the name diphyoides are 
very like Pygope as now used, yet they all differ in having 
particular characters in the preperforate stage—a dorsal 
ridge and a ventral sulcus. 


Royal Microscopical Society, March 21.—Rt. Ion. 
Sir Ford North, P.C., F.R.S., vice-president, in the chair. 
—A contribution to our knowledge of the Rotifera of 
South Africa: C. F. Rousselet.—A new form of finder 
which can be used on any microscope, and by which the 
object registered on one microscope can be found on any 
other: J. M. Ceon.—Some Oribatide from Sikkim : 
N. D. F. Pearce. Most of the tropical species were on 
the average smaller than those found in temperate climes. 
—The limits of resolving power for the microscope and 
telescope: E. M. Nelson. 


Entomological Society, March 21.—Mr. F. Merrifield, 
president, in the chair.—Six 7.4 examples of the 
Pierine genus Eronia with corresponding @Qs: Dr. 
F. A. Dixey. Attention was directed to the extreme 
diversity shown by the 9@&s in these closely allied 
species. Dr. Dixey considered that this characteristic 
was due to the fact that in every instance the 9 had been 
diverted from the ordinary aspect of the group by the oper- 
ation of mimicry, either Miullerian or Batesian. The 
species of entirely different affinities which had acted pre- 
sumably as models were associated also with the exhibit. 
—Two specimens of Emmelesia unifasciata which emerged 
in August last from pupze which had lain over since the 
autumn of 1900, thus having passed five seasons in the 
pupal stage: R. Adkin.—Progressive melanism in the 
Riviera of Hastula hyerana: Dr. T. A. Chapman. A 
discussion followed on melanism and its causes. 

Physical Se -e v, March 23,—Pio'. J. Pesry, F.R.S., 
president, in the chair.—Unilateral electric conductivity 
over damp surfaces: Prof. F. I. Troutonm. Some time 
ago the author noticed a rather perplexing difference in 
electrical resistance depending on the direction in which 
the measuring current was passed. The resistance under 
examination was that of the layer of moisture which 
adheres to glass when exposed to moist atmospheric con- 
ditions. The arrangement in which this resistance 
measurement was effected was one used for determining 
the temperature of deposition of dew. For this purpose 
two parallel wires of platinum were melted on to a glass 
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surface at a small distance apart. The surface could be 
artificially cooled. .\ cell and a galvanometer were inserted 
in series with the two platinum wires. As soon as moisture 
condensed on the glass the circuit was completed and a 
current passed, thus permitting the accurate determination 
of the dew-point. When a delicate galvanometer is used 
a smal! current can be detected long before the true dew- 
point is reached. It is at this stage that the anomalous 
behaviour in the resistance is found. On passing a current 
across the glass surface when exposed to ordinary atmo- 
spheric conditions, it was found to diminish to a certain 
minimum value, the amount of which depended on the 
hygrometric state. On reversal, the current assumed its 
original value, and then diminished to a minimum as 
before, and so on for further reversals. In order more 
conveniently to study the matter with larger currents, tin- 
foil grids were prepared by pasting strips of tinfoil on to 
glass plates. The theory put forward to account for the 
phenomenon depended on the transportation of moisture 
over the surface by the current. In this way the effective 
thickness of the layer might be much diminished by a 
banking up of the moisture along the edge of one of the 
metallic electrodes.—The construction and use of oscillation 
valves for rectifying high-frequency electric currents: Prof. 
J. A. Fleming. The author recalled the fact that so far 
back as 1890, when investigating the Edison effect in glow- 
Jamps, he had shown that the space between the incan- 
descent carbon filament and an insulated metal plate placed 
in the vacuous bulb possessed a unilateral conductivity, 
negative electricity being able to pass from the filament 
to the plate, but not in the opposite direction. This led 
him to suggest an arrangement of the above kind for 
separating out or rectifying the oppositely directed currents 
in an alternating current. This effect was now recognised 
as due to the copious emission of negative ions or electrons 
from the incandescent carbon. It was by no means 
obvious, however, before trial, that any such rectifying 
arrangement or valve would operate with currents of very 
high frequency. For example, electrolytic rectifiers such 


; as the aluminium-carbon cell were not available for high- 


frequency currents because a time element entered into the 
chemical actions involved. In 1904, however, the author 
discovered that if the carbon filament in an electric glow- 
lamp was surrounded with a metal cylinder connected to 
an insulated terminal by a wire sealed through the bulb, 
and if the filament was made incandescent by an insulated 
battery, then between the insulated terminal and the 
negative pole of the battery a unilateral conductivity existed 
which was operative with currents of any frequency, and 
the valve so made might be employed to render electrical 
oscillations measurable by an ordinary sensitive galvano- 


meter. The author exhibited oscillation valves made on 
this plan.—The use of the cymometer for the de- 
termination of resonance curves: G. B. Dyke. The ex- 


periments described in the paper were made with a view 
to the adaptation of the direct-reading cymometer to the 
delineation of resonance curves and the determination of 
the logarithmic decrements of wave trains and the resist- 
ance of oscillating sparks. 


EDINBURGH. 

Royal Society, Febrnary 19.—Dr R. 11. Traquair, vice- 
president, in the chair.—The elevation of the boiling point 
of aqueous solutions of electrolytes: Rev. S$. M. 
Johnston. The paper contained a detailed account of 
the method of experiment, and after giving the experi- 
mental results in a number of cases, proceeded to examine 
into reasons for the observed increment in the value of 
the elevation constant as indicated by theory. When the 
ratio of the molecular conductivity for a given concentra- 
tion to the value for infinite dilution was plotted against 
the elevation constant, the graph for each salt was, up to 
a certain ionisation, a straight line parallel to the ionisa- 
tion axis, but changed direction at this point. Arguments 
were adduced that this increment in the value of the 
elevation constant was due to hydration; and if this ex- 
planation be assumed, the observations gave a means of 
determining the ionisation, and therefore the concentration, 
at which hydration commences. Thus for solutions of 
Cdl,, LiCl, NH,Br, and NH,I, with concentrations respec- 
tively of 1.8, 0-92, 0-74, and 07 gram equivalents per litre, 
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was calculated that hydration commenced at ionisations 
(respectively) of o 103, 0:57, 0: ‘078, and o-694.—The form- 
ation of certain lakes in the Ilighlands: Dr. L. W. Coltet 
and Pr. T. N. Johnston ; with a note on two small lakes 
in the Alps. The paper and the appended note dealt with 
the characters of certain lakes in relation to their origin 
as rock basins or barrier busins.—The methods of standard- 


ising preparations of the suprarenals: Dr. Isabella 
Cameron. 

Mareh 5.—Prof. Crum Brown, vice-president, in the 
chair. ~The igneous geology of the Bathgate and Linlith- 
gow Hills, part ii., petrography: Dr. J. D. Fatconer. 


In this continuation of a former paper the petrography of 
the igneous rocks was discussed under three heads :— 
(1) the lavas; (2) the contemporaneous intrusions; (3) the 
later intrusions, chiefly in the form of dykes and sills, and 
probably of late Carboniferous age.—Three papers dealing 
with some of the zoological results of the Scottish National 
Antarctic Lxpedition were communicated, namely, the 
South Orkney Collembola: Prof. G, G. Carpenter; the 
Turbellaria collected by the expedition: Drs. J. F. 
Gemmitt and R. JT. teiper; and the Echinorhynchus 
antarcticus: Dr. J. Rennie. The last paper was an 
account of a new species of parasitic worm obtained from 
the stomach of a Weddell whale. 


Paris. 


Academy of Sciences, April 2.—M. H. Poincaré in the 
ehair.—Photography of the solar protuberances with 
coloured screens during the eclipse of August 30, 1905: 


H. Destandres and G. Blum. The object of the work 
wus to use coloured screens in order to cut off, as far as 
possible, all the permanent gaseous radiations of the pro- 
tuberanees. ‘Three screens were used, a green screen trans- 
parent from A so05 to A 580, a lighter green screen trans- 


purent from A 500 to A 580, and a_ yellow screen 
transparent for the red, orange, and yellow. Owing to 
the presence of some clouds the scheme could not be 


curried out completely, but the general results were satis- 
factory, and the authors recommend the method for use 
in future eclipses.—The action of the radium emanation on 
chromogenic bacteria: Ch. Bouchard and M. Baithazard. 
There «re two groups of chromogenic bacteria; in the first 
the colouring matter produced remains adhering to the 
bacteriuin, in the second the colouring matter becomes 
diffused throughout the culture medium. The radium 
emanation is not capable of modifying the chromogenic 
power of the first group, but exerts a distinct effect on the 
second group. A detailed study was made of the pyocyanic 
baciJlus, and it was found that, amongst the various bio- 
lagical properties of this organism, the power of secreting 
pigments was the one most sensible to the action of the 
radium emanation. ‘The virulence of the organism was 
also clearly reduced; much larger doses of the emanation 
Were necessary to affect the reproductive power of the 


oreanism.—The heurt of King Rameses II. (Sesostris) : 
M. tortet. The microscopic characters of the miuscle 
peculiar to the cardiac muscle of the heart were clearly 


made out.—A new arrangement of the spectroheliograph : 

G. Millochau and M. Stefanik. Lhe spectroheliographs 
at present in use have the disadvantage of registering on 
the photographic plate all the vibrations produced by. the 
various rolling and rubbing parts used In the construction. 
In the instrument described an attempt has been made to 
reduce these effects. Remark on the preceding note: J. 
Janssen.—The analytical reduction of any system of 
forces in E,: P. H. Sehoute.—Hypertranscendental 
functions: Edmond Maillet.—The most probable numerical 
value of the ratio e/f, af the charge to the mass of the 
electron in the kathode rays: C. E. Guye. A correction 
is introduced inlo the usual formula for deducing the ratio 
ef the charge to the mass of the electron, the effect of which 
is to reduce the difference between the experimental values 
of Siman and Kaufmann. This result is favourable to the 
hypothesis of the identity af the electrons which constitute 
the kathade rays and the 8 rays of radium.—The influence 
of compressibility an the formation of drops: H. Ollivier. 
It is shown that the formation of small liquid drops is 
lurgely influenced by the elasticity of the walls and by the 
compressibility of the liquid; the experimental measure- 
ments can be applied to measure the latter.—The halogen 
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combinations of thallium: V. Thomas. A thermochemical 
paper.—The action of some alisaloids with respect to pollen 
tubes: Henri Coupin. Most alkaloids have a very toxic 
action on pollen tubes. Certain alkaloids, which for a 
given dose are toxic to the tubes, at a greater dilution 
may actually serve as food.—The action of carbonic acid 
on the latent life of some dried seeds: Paul Beequerel. 
— A contribution to the physiology of grafting: G. Riviere 
and G, Bailhache.—Some larval forms from the collec- 
tions of the Prince of Monaco: H. Ceoutiére.—The 
isopods of the French Antarctic Expedition: Mlle. Harriet 
Richardson.—The influence of feeding on the value of the 
urological coefficients and on the mean weight of the 
molecule elaborated: .\. Desgrez and J. Ayrignac. The 
experiments were made on twenty-five healthy subjects, and 
the effects of varying dict studied. The diets included milk 


alone; milk, eggs, and vegetables; milk aud vegetables; 
mixed diet, with a little meat; mixed diet, with much 


meat; and an absolutely vegetarian diet. The results are 
given in tabular form.—Demonstration of the fibrinogenic 
Fiavnettter of the liver: MM. Doyon, Claude Gautier, and 
Albert Morel.—The origin and mode of formation of Oolitic 
iron minerals: Stanislas Meunier. 
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THE GLOSSOPTERIS FLORA. 
Catalogue of the Fossil Plants of the Glossopteris 
Flora in the Department of Geology, British 
Museum (Natural History); being a Monograph of 
the Permo-Carboniferous Flora of India and the 


Southern [emisphere. Pp. ixxiv +255. By E. A. 
Newell Arber. (London: The British Museum 
[Natural History]. Published by Order of the 


Price 12s. 6d. 


this catalogue the author makes ** an attempt 
towards a complete summary of what is at pre- 


" 


Trustees, 1905.) 


i. 


sent known on the subject of the Glossopteris Flora, 
and he may be cordially congratulated on the 
successful completion of a task both arduous and 
difficult. Dr. Smith Woodward, the keeper of the 
department of geology, has very wiscly encouraged 
the production of catalogues, which are in_ reality 
monographs of the greatest value to both botanical 
and geological students. Vhe scattered literature 
dealing with the Glossopteris flora renders the work 
of the monographer very heavy, and the nature of 
much of the material on which he must base his con- 
clusions necessitates considerable self-control and 
caution. 

Mr. Arber's introduction treats of the Glossopteris 
flora under three heads :—(1) its botanical affinities ; 
(2) its distribution in space; (3) the evidence as to its 
nge and distributioh in time. The sediments of 
Upper Carboniferous and Permian age have yielded 
a rich supply of fossil plants in both hemispheres ; 
hut in the ease of India, Australia, South Africa, and 
South America the diffieulty of drawing a satisfactory 


‘ 


line between the Carboniferous and Permian. strata 
has foreed geologists to adopt the term Permo- 


Carbonifcrous for the plant-bearing beds of India and 
more southern lands. In these Permo-Carboniferous 
strata the genus Glossopteris is the most abundant 
fossil, and for this reason the southern vegetation 
which flourished during the epoch between the Lower 
Carboniferous and Triassic periods has been desig- 
nated the flora. It has Jong been 
recognised that the Glossopteris flora differs in too 
many respects from the northern flora of the same 
geological to justify the belief, which was 
formerly held, as to the world-wide distribution in 
the lattcr part of the Palaozoic era of the vegetation 
which is represented by the rich stores of fossils in 
the American and European Coal-mensurcs. The 
approximate distribution of the plants of the two 
provinces is clearly shown in the maps published by 
Mr. Arber (p. xix.). 

One very 


Glossopteris 


ase 


serious difficulty in the way of giving a 
botanical account of the Glossopteris flora 
of petrified material, and, in the case of 
nearly all the genera, the absence of [fertile leaves or 
shoots. The genus Calamites, represented by several 
distinet types in the northern flora, has not so far 
been recognised in the Glossopteris flora; in its plaee 
occur Phyllothcea and Schizoneura, two represent- 
utives of the Iquisetales about which our information 
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is the flack 


is sull very incomplete. Both genera are adequately 
treated by Mr. Arber, but the botanist, however 
thorough the treatment, cannot help being made 
aware of the insufficiency of the material at his dis- 
posal. The genus Sphenophyllum affords another 
cxample of a characteristic northern type which can 
hardly be considered a true member of the Giosso- 
pteris flora, It is true, as Mr. Arber points out, that 
Prof. Zeiller has shown good reason for referring 
the Indian specimens, for which Royle in 1833 insti- 
tuted the genus Trizygia, to Sphenophyllum, Mr. 
Arber figures a fragment from Natal as Spheno- 
phyllum sp., but the specimen is too imperfect to 
serve as satisfactory evidence of the existence of the 
genus in South Africa, In the case of plants with 
fern-like fronds we cannot speak with any confidence 
as to their botanical position. 

The simple tongue-shaped leaves with a distinct 
mid-rib and anastomosing secondary veins, which 
Brongniart named Glossopteris and placed among 
the ferns, have never been found, in spite of their 
extraordinary abundance, with sori or sporangia. .\ 
recent discovery by Mr. Arber affords the first satis- 


factory clue to the nature of the sporophytls. The 
fronds of Glossopteris are occasionally found in 
association with smaller scale-leaves, and on these 


groups of sporangium-like organs have been detected, 
These bodies are considered, on the whole, to exhibit 
i greater resemblance to the microspores of recent 
cyeads than to the sporangia of ferns. The palao- 
botanist who describes specimens of Glossopteris is 
compelled to face the problem of recognising specific 
characters among the numerous leaf-forms, but if he 
knows anything of recent ferns he must admit that he 
has undertaken an impossible task. Mr. Arber, with 
the conscientious carc which characterises his work, 
has grappled with this difficulty, and his synopsis of 
speci¢s supplies us with the best working scheme so 
far devised. 

Neuropteridium is another southern genus founded 
on simply pinnate and sterile fronds, which, like 
Glossopteris and Gangamopteris, must be Iclt as a 
plant of doubtful position. Among other members of 
the Glossopteris flora which it has been customary 
to place among the ferns are Tanioptcris, Spheno- 
pteris, and Peeopteris; but the absence of fertile 
fronds again sets a limit to our knowledge. One 
intcresting conclusion to be gleaned from the oceur- 
renee of certain ferns in the southern Permo-Carbon- 
iferous vegetation (e.g. Twniopteris and Clado- 
phliebis) is that the Glossoptcris flora includes types 
which, in the northern hemisphere, 
Mesozoic than Palwozoic. 

Schizoneura, Neuropteridium, and = Voltzia (a 
conifer) also represent other genera which apparently 
migrated into Europe in carly Mesozoic times. 
Another striking fact is the absence of any members 
of the Jycopoediales in the Glossopteris of 
Australia and India. On the other hand, Lepido- 
dendron, Sigillaria, and some rather obscure spect- 
mens referred to Bothrodendron have been found in 
South \frica and South America. Mr. Arber talces 
the view that the occurrence of these fossils in South 
America and South Africa may be accounted for by 
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migration from the northern flora. It must, how- 
ever, be borne in mind that lycopodiaceous plants 
existed in the far south in the Lower Carboniferous 
epoch. 

Another characteristic member of the northern flora, 
which is not included in lists of plants from Gond- 
wana Land (the name given by Suess to the southern 
continent which supported the Glossopteris flora), is 
Cordaites. It is, however, probable that the strap- 
like linear leaves known as Noeggerathiopsis, which 
are abundant in the southern Paleozoic province, are 
in some cases at least generically identical with 
Cordaites. This opinion, previously expressed by the 
reviewer, was strengthened by an inspection of some 
leaves recently discovered by Mr. Leslie which he 
had an opportunity of seeing last summer at 
Vereeniging. We have as yet no satisfactory evidence 
that the Cycadophyta were represented in the true 
Glossopteris flora. Similarly, we cannot assert with 
confidence that the few specimens compared by 
various writers with the existing Ginkgo biloba 
afford any proof of the existence of the ginkgoales. 
The coniferales did not play a conspicuous part in 
the southern vegetation; various fragments have been 
referred to Voltzia and other genera, but such speci- 
mens as occur appear to be indistinguishable from 
northern Triassic and Rheetic forms. 

-\\though recent work has perhaps tended to bring 
more closely together the northern and southern 
Permo-Carboniferous floras, there can be no doubt 
as to the correctness of the view that the later 
Palzozoic vegetation of India, South America, South 
Africa, and Australia differed sufficiently from that 
of the northern hemisphere to justify the recognition 
of two botanical provinces. The southern flora lacks 
the richness and variety which characterise the 
northern; the number of genera is smaller, and in 
many localities the abundance of Glossopteris—almost 
to the exclusion of other genera—suggests a greater 
monotony in the vegetation. To some extent the 
apparently greater wealth of the northern flora may 
be the result of exceptionally favourable conditions 
for the preservation of land plants, but this does not 
account for the strikingly different facies. The exist- 
ence of widespread Glacial deposits in India, South 
Africa, and .\ustralia furnishes us with a probable 
means of explaining the uniformity in the vegetation 
of Gondwana Land and the contrast which it presents 
to that of the northern hemisphere. In the case of 
many European genera we are able to make use of 
anatomical characters as an index of conditions of 
growth, but the almost complete absence of petrified 
specimens in the southern province compels the 
admission that we cannot claim to recognise in the 
plants themselves any satisfactory evidence as to the 
nature of the climate in which they grew. 

We can cordially recommend Mr. Arber’s volume 
as the best and most comprehensive account of the 
Glossopteris flora which has been written; he has 
produced a book bearing the impress of wide know- 
ledge and of a well balanced critical faculty, which 
cannot fail to be of the greatest value to both 
geologists and botanists. A. C. SEwarp. 
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“T°HE stream of physics text-books continues to 

flow. The large number of institutions in 
which this subject is now taught probably males in- 
evitable a corresponding multiplicity in the text-books 
issued, Each teacher or group of teachers finds some- 
thing lacking in the books available for his classes, 
and at the first opportunity a new manual is produced. 
But besides the stimulus of this thoroughly healthy 
quest of the ideal, the requirements of cxamination 
syllabuses are important factors in giving rise to 
publication. Each examination has its independent 
syllabus somewhat arbitrarily selected from the sug- 
gestions of the members of a board, meeting in com- 
mittee, and the result is that every cxamination is 
thought to require a special text-book by those who 
wish to secure a maximum of passes for their pupils 
at the least expenditure of labour. 

(1) Although the latter motive is distinctly present in 
connection with the first of the boolss in our list, we 
must at the same time readily admit that it is a 
most admirable volume except in name. It is a 
mystery why one part of chemistry added to two parts 
of physics should produce ‘ physiography,’’ but of 
course Dr. Stewart is not responsible for this. The 
book has been written to meet the requirements of 
the Board of Education in regard to the examination 
bearing its name. Dr. Stewart is no novice in the 
writing of text-books. He is alive to the difficulties 
which pupils encounter, and he removes them in 
advance. The outcome is a manual which rises far 
above the particular purpose for which it was written, 
and it may be confidently recommended as a very 
satisfactory introduction to physics and chemistry suit- 
able for school use. It contains a large number of 
examples, many of which are worked out. 

(2) Mr. Brown's handbook on elementary physics 
forms one of a series issued under the general editor- 
ship of Dr. J. G. Kerr. It is intended as a third 
year’s school course, practical and theoretical. The 
matter is to some extent of the same kind as the 
physical part of Dr. Stewart’s text-book; we cannot, 
however, bestow the same praise upon it. The 
theoretical part is very meagre, and, moreover, in 
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many cases is rather crude, and with the direetions 
for the experiments which constitute the main part 
we are not well satisfied. Surely in a calorimeter 
experiment it is not well to have the water so high 
as 40° C., especially when a thermometer reading to 
fifths is used; and surely, also, it is bad science to 
teach a boy that he can aseertain the temperature of 
a Bunsen flame by heating a 32-gram mass of copper 
in it and transferring it to a calorimeter. If this is 
done, is he too young to be shown at the same time 
that a small bead of copper will get visibly hotter 
(judging from tint), and that even a very thin platinum 
wire will melt in a Bunsen burner? The temperature 
found in the experiment with the copper ball is less 
than 1000° C. The questions at the end of each 
chapter are the best things in the book, Many are 
based on phenomena with which the boy will have 
acquired familiarity in his sports and other amuse- 
ments, and these will certainly encourage him to take 
an interest also in more serious pursuits; but the 
problem on the hanging of a man strikes one as 
rather too brutal for a school-book. 

(3) The volumes by Mr. Jackson and Mr. Allen 
consist of collections of examples. Those brought 
together by Mr. Jackson are of an elementary char- 
acter. There are about 600 classified according to 
the branehes of physics to whieh they relate, and 
these are followed by fifty test papers of mixed 
problems, each paper containing about ten questions. 
Thus we have here about 1000 questions the order 
of difficulty of which reaches practically that of the 
intermediate examination in the University of London. 
This collection will certainly be weleomed by a large 
number of teachers under the Board of Education and 
in technical schools. The advanced questions have 
been so constructed as to lead to reasonable results. 
Answers are provided only to the classified questions. 

(4) The collection made by Mr. Allen is of a much 
more advanced character, viz., that of a final pass 
or honours degree in physics. The problems are 
selected in the main from examination papers set by 
the London and Vietoria Universities. Answers are 
given, and these the present reviewer proceeded to 
test, but he had omitted to observe an introductory 
note by Prof. W. Stroud :— 

‘Answers are appended to the problems. This is 
the only feature of the book I rather regret, but they 
are inserted in the interests of private pupils. I should 
be delighted if only some of the answers were wrong, 
so that students (whose notion of working examples 
is to juggle with the numerics in a question so as to 
get the numeric in the answer) might be righteously 
confounded, but I have no hope; for Mr. Allen’s 
carefulness and exactitude are such that in his preface 
he does not even tell the users of his bools that ‘ any 


corrections to the answers will be gratefully re- 
armel,” 


We commend the book as an aid to the simplification 
of the work of a teacher, but at the same time we 
hope that it will not encourage him to put altogether 
aside the labour of compiling his own problems based 
on his own experiments and study. Sueh examples | 
are of far greater value both to teacher and pupil. 

(5) With the aim which the writers of this volume 
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have set before themsclves we have very full sym-- 
pathy. It is certain that the academic method of 
teaching physics tends to discourage a certain class 
of boy from paying any attention to his subjeet. To 
remove this fault a less formal method is desirable, 
especially in schools. Ultimately the youth who 
desires a sound knowledge must be willing to learn 
by logical methods, for it is by these only that ae- 
curate ideas can be acquired. But unless he is a born 
student his interest must first be aroused. He must 
be led to see that an intelligible account can be given 
of the mode of action of many of the puzzling pheno- 
mena which surround him; he must learn that things 
with which he has been familiar are not events iso- 
lated completely one from another so that each has 
no bearing on the other, but that a knowledge of one 
contributes to his knowledge of another. In this way 
a desire for further knowledge is awakened. 

We have also considerable sympathy with the way 
in which this aim is carried out. Their book is full 
of illustrations, largely from half-tone blocks—motor- 
cars and express trains in full motion, etght-oared 
shells, small engine attached to short train, looping 
the loop, charming children swinging on a gate (so- 
different from the ordinary wood-cut children), photo- 
graphs of real ripples on a pond, engines, turbines, 
and other machinery, the lifting-magnet with its five-- 
ton load of iron, mining coa) with compressed-air 
dritl these are some that meet the eye as the pages 
are rapidly turned over. Sometimes, indeed, the ap- 
plication seems rather indirect. Thus a_half-tone 
figure of a man hard at work on the top of a hay- 
cart is labelled, “ Haying: A man cannot work 
unless he consumes food.’’? But, even in such a case, 
the picture is clearly intended merely to call up a 
series of real events, and not to portray any one 
with brutal accuracy. History is also called upon to 
contribute; knowledge has only gradually been ae- 
quired. The boy gets an idea of its growth; the 


‘heroes’? of science are introduced to him (but 
without portraits !). 
All this is excellent, and will work well. Our only 


regret is that so much accuracy had to be saerificed 
in the text in order to carry out the scheme completely. 
Is not it better, perhaps, to postpone the explanation 
of some things until a safe foundation for true know- 
ledge has been obtained? The pupil will require to 
unlearn many of the statements made here, and this 
will certainly induce a period of distrust. Some will 
never unlearn them. However, the suggestion that 
a book of this kind might be better curtailed is the 
only critical one we have to offer. 


MANUFACTURE OF ALUMINIUM. 

The Production of Aluminium and its Industrial Use. 
By Adolphe Minet. Translated, with additions, by 
Leonard Waldo. Pp. vi+266. (New York: John 
Wiley and Sons; London: Chapman and Tall, Ltd., 
Mos.)) Jeakee ier, GG WEG 

HIS book brings together the theory and practice 
of the aluminium industry in a complete and 
readable form. It commences with a more or less 
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detailed and historical survey of the chemical processes 
which were employed before the metal was produced 
upon a commercial scale by the aid of the electric 
current. The successful chemical processes which 
were all based upon the reduction of salts of alumin- 
ium with sodium and were simply modifications ol 
the method used by Wohler in 1827, when he discovered 
the metal, brought first and foremost in their train the 
remarkable cheapening in the manufacture of sodium; 
because unless sodium could be obtained at a low 
it was impossible to manufacture aluminium 
cheaply. However, by purely chemical processes it 
was never found possible to produce aluminium 
below about thirty shillings per kilo. In fact, in 1589 
the price was 38s. per kilo., but at the end of 1591, 
soon after the advent of successful cleetrolytic pro- 
cesses, it had fallen to 5s., and at the present day it 
is rather less than 2s. per kilo. 

Minet describes the electrical and electrolytic 
methods in chronological order. To the brothers 
Cowles, of America, belongs the honour of first pro- 
ducing a working furnace in which they were able 
to obtain alloys of aluminium with other metals, by 
striking an arc in a mixture of bauxite and oxide of 
iron or other metal. The Flcroult seems to have been 
the first furnace in which a fused aluminium sali— 
eryolite—was actually electrolysed on a commercial 
seale, and modifications of this furnace are at the 
present day among the most successful which are 
employed, and the ene worked by the British .\lu- 
miniuim Co. at Foyers is a Hléroult. The praduction 
of aluminium is essentially one of electrolysis, but it 
is also electrothermie in so far as the passage of the 
current serves to keep the bath molten. The bath 
usually consists in the first place of fused cryolite, and 
as the electrolysis continues the loss of aluminium is 
replaced by additions of aluminium fluoride or of alu- 
mina. If the bath were regencrated by continual 
additions of cryolite, in time the quantity of sodium 
fluoride would become excessive, and sodium and net 
aluminium would be yielded up at the kathede. 

Most authorities consider that in a bath which is 
regenerated with alumina the alumina and not the 
fluoride undergoes electrolysis. Minet, however, con- 
siders that it is the aluminium Nuoride which under- 
goes electrolysis, and that the fluorine given up at 
the anode continuously reproduces cryolite. 

Part ii. deals with “ aluminium and its alloys.”” In 
this the author deals with the cost of the production of 
Aluminium is perhaps of 


cost 


aluminium and its alloys. 
more general use in the form of its alloys than in the 
pure condition. We see that Minet mentions its use in 
the pure state for surgical instruments-—woe betide 
these instruments if antisepticised in mercuric chloride. 

A few very interesting pages are devoted to the em- 


ployment of aluminium as a reducing agent, in the 
production in the pure state of such metals as 
chromium, vanadium, manganese, &c., and also for 


welding purposes,  Minet states that ingots of 
chromium weighing roo kilos. are prepared at Essen 
in one charge, and the production of this quantity of 
metal is said to take only twenty-five minutes. 

The translator contributes a short appendix upon 
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‘* Aluminium in the United States.”’ 


The book may 
be heartily recommended as a very useful contribution 
to the subject. Lees 1s 


EO NT ORO = (Galiess 
Mechanism and Management. In three 
parts: Parti The Petrol (Cun By) WW.) Rovner 
Adams. Pp. x+174. (London: C. Griffin and Co., 

Ltd., 1906.) Price 3s, net. 

HE author states that his object is to put into the 
hands of owners and drivers of motor-cars in a 
convenient and handy form some knowledge of the 


Motor-car 


general mechanical principles which ought to be 
understood by those who drive them. 
This idea has been carried out very fairly. The 


early chapters on the engine and on the various organs 
are treated in sufficient detail, and although there are 
a few blemishes and mistakes, these are not of any 
considerable importance. 

When, however, the author deals with a matter 
which is extremely difficult for the average car-owner 
or driver to understand—namely, the understanding 
and care of the electrical accessories, which are now 
everywhere used—we can have nothing but praise for 
the very thorough manner in which this very difficult 
question has been dealt with; in fact, it is evident 
that the author is a trained electrical engineer, and 
has consequently been able ta approach this subject 
from the standpoint of one who has had to explain 
the nature of electrical developments to the ordinary 
user of electric apparatus. We think the author’s 
short and concise deseriptions of the various sources 
of electrical supply which are now available, his de- 
finitions of conductors, insulaters, and other electrical 
terms whieh must be used to make his explanations in- 
telligible, are so good and so well arranged that they 
should be read by anyone whe wishes to obtain a 
bird’s-ceye view of electrical engineering so far as it 
applies to ordinary users of electric light and power; 
at any rate, it is certain that the average user of the 
modern motor-car finds himself very frequently at fault 
when he has to puzzle out stoppages on the road due 
more to the failure of his clectrical accessories than to 
any other cause, except perhaps that of the universal 
bugbear, the care of the pneumatic tyres. 

On p. 85, when mentioning the importance of a 
good compression in order to get economical working 
of the engine, the author males statements which 
are linble to mislead the user when he says that 37 
per cent, of the full value of the charge is transformed 
into useful work, and that if the compression is in- 
creased to 1o0lb. this may be increased to 45 per cent. 
We find no note correcting this by explaining how 
this refers to a perfect engine, and that with such 
forms of internal combustion engines as are used 
for cars not more than 50 per cent. of such efficiencies 
are likely to be realised. 

At the present day, when so much is being said as 
to the want of courtesy ind consideration for other 
users of the road by the drivers of motor-cars, the 
author’s remarks from p. 15 to the end ought to be 
read by evervone who drives a car. 
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Our Stellar Universe. By Thomas Edward Heath. 
Pp. vit20; with 26 star-charts and stereograms. 
(London: King, Sell and Olding, 1905.) — Price 
Tos, net. 

WHILST most students of astronomy are abic to talk 

glibly of ‘stellar parallax and ‘* light-years,” few 

of us are wont to form any persistent, concrete idea 
of the figures we employ, nor do the usual star-charts 

assist us in this matter. For this reason we eatend a 

hearty welcome to Mr. Heath’s latest effort to portray, 

us truthfully as the meagre data available will allow, 
the actual three-dimension character of space. 

In his ** Road Book to the Stars,’? which we _re- 
viewed in these columns on September 28, 1903, Mr. 
Heath explained how he had discovered a simple scale 
on which concrete comparisons of stellar depths could 


be based, and from that had been Jed to the construc- | 


tion of stereograms which would give a visual con- 
ception of the relative distances. 

In the present volume he publishes twenty-six of 
these stereograms, including the whole of the sky, 
each one taking in filty degrees square as seen from 
the carth. Twenty-six key-maps show these areas 
without distortion, and near each star disc are placed 
symbols denoting the magnitude, the spectral type, 
and the measured, or hypothetical, parallax. The 
hypothetical diameter of the star in miles, based on 
the assuniption that the Jight-giving power of the star 
per unit area is equal to that of the sun, appears in 
an index, which also gives the data from which the 
key-maps were plotted and forms a handy and valu- 
able reference table of the 1520 stars included. 

In order to render their differences visible on the 
stereograms, all the parallaxes have been multiplied 
by 19,000, and where the actual values are unknown 
Mr. Heath has taken, as a theoretical quantity, the 
average parallax of the spectral type to which any 
one belongs. 

Even if the stereoscopic appearance does not in- 
dicate the actual facts, these stereograms are of great 
interest and beanty, and should certainly find a place 
in every school or institution where astronomy is 
studied. They will, at least, counteract the natural 
assumption, made when ordinary star-charts, or even 
the sky itself, -are consulted, that the heavens are 
simply studded with objects which are all in one plane. 


For example, looking at Ne. 7 which shows the 
Aicamelacing xvh We@mmand 45° N. dcecm\wel see 


» Herculis standing out in the near foreground and 
Arcturus far removed, whilst the Northern Crown is, 
at first sight, hardly recognisable owing to the un- 
familiar appearance produced by the separation of its 
stars in the third dimension. W. E. Roiston. 


Chapters on Paper-making. Vol. ii. By Clayton 


Beadle. Pp. viit174. (London, 17 The Borough, 
London Bridge: H. H. G. Grattan, 1906.) Price 
55. Mme 


THe object of this volume is ‘‘ educational ’*; it is 
a contribution to paper-making technology, mainly 
as an aid to the student worker in his work of self- 
instruction. The author devotes himsclf to the task 
of popularising the work of the Citv and Guilds of 
London Institute by reproducing the examination 
papers set in the subjeet of paper-making in the 
years 1goi-5, and, putting himself in the position of 
examince, giving full answers to these questions. 
This task is prefaced by the confession that the 
answers giver, May be in many cases open to criticism, 
it is evident that certain of the subjects formu- 
lated as examination questions are in effect ‘* leading 
questions’ in the industry. This, however, is a 


as 
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is to be really ** educational,’’ must keep the student 
mindful of difficulty, that is, of the objective realities 
of technical work. It is clear to us that the author 
has exactly appreciated the aims of the examiners in 
challenging the original facullics of students, and in 
suggesting, in the form of examination problems, 
some of the leading lines of progress. 

In addition to this, which iy the main subject- 
mutter of the volume, the author has included a 
chapter dealing generally with the much controverted 
subjects of technical education and industrial re- 
search, und a section upon gelatine sizing embodying 
the results of original investigations. i 

The book contains a targe number of special 
dissertations which will interest technologists and 
practical men, and its appeal, thercfore, is to a wide 
circle: of readers. 


Jnales del Museo Nacional de Buenos .lires. 
vol. v. Pp. 574; 25y text-tigures, 
1yo5.) 

Tne size of this volume is a sulficient proof of the 

energy with which the study of biology and the related 

scicnees is carried on in the eapital of the Argentine 

Republic, more especially by the professors and 

officials of the national museum. Two papers in the 

present issue by Dr. F. Ameghino, the director of the 
museum, both dealing with the presence of a perfora- 
tion in the astragalus of certain recent and extinct 
mammals, have been already mentioned in these 
columns. The bullk of the volume is, however, occu- 
pied by an article by Dr. EF. 1. Holmberg on the 
Amyrilidaceze indigenous to and cultivated in Argen- 
tina, and a second, by Mr. F. F. Outes, on the Stone 
age in Patagonia. In the latter the author describes 
stone implements of all deseriptions, from rude flint 
flukes and scrapers to beautifully chipped arrow-heads 
and perfectly spherical *t bolas.’’ The Paleolithic, or 

Pleistocene, implements are all referred to a single 

epoch. The resemblance of these implements to those 

found in Europe, North Africa, and North America is 
very close, although, as might have been expected, 
the closest similarity is found in the case of the North 

American types. In the Neolithic epoch, on the other 

hand, three periods are distinguishable, each indicat- 

ing a distinct step in advance of its predecessor. 

Throughout the Neolithic epoch Patagonia presents 

characteristics in the matter of Hint implements dis- 

tinguishing it from the rest of Argentine territory. 

The similarity between the Patagonian neoliths 

and those of the southern and south-eastern United 

States is surprisingly close, but between the former 

and those of the western United States a less marked 

resemblance exists. .\pparently some of these stone 
arrow-heads were used until a very recent date by 
certain of the Indian trihes. 


SGlewey 
(Buenos Aires, 


IRS Yes 
By the Rev. Gilber. 
and classified under 
(London: Elhot Stock, 


The Natural History of Selborne. 
White, M.A. Re-arranged 
subjects by Charles Mosley. 
TOUS) Milam GeOs el. 

Tuer distinctive feature of this edition of the famous 

natural history classic is the re-arrangement of the 

work according to the subjects dealt with. First, 
there are descriptions of the locality and its physical 
characteristics, and these are followed by thirteen 
sections, respectively concerned with meteorology, 
geology, ethnology, mammals, birds, reptiles, fishes, 
insects, spiders and mites, worms, botany, super- 
stitions, and a miscellany of subjects. This con- 
yenient arrangement will greatly assist naturalists 
and other students in referring to White’s master- 


tribute to the method of the institute, which, if it | piece. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous communications.] 


The Existence of Absolute Motion. 


Tue article of Prof. Schuster’s in your number of 
March 15, entitled ‘‘.\ Plea for Absolute Motion,’’ is 
very interesting, but I think there are several conceptions 
contained therein which will not bear analysis. Partly in 
reference to his article, therefore, but also because the 
question is such an important oe, 1 think it may be well 
to consider as definitely as may be what direct observational 
or experimental evidence we have for a zero point of 
motion belonging to space alone, and to which all motions 
of material bodies may be referred. 

Not to be entangled in the snare which is as old as 
human discussion, I define my terms for present use. By 
space I mean vacuum in the ordinary sense, that which 
exists in interplanetary space, that to which we approach 
in our laboratories, nothing more or less. We have good 
reason to believe that in the visible universe no other kind 
of space exists. This is not, 1 believe, Prof. Schuster’s 
use of the word, but J] shall try to show that it is the 
only proper scientific use. 

By absolute motion £ mean 
reference to this space alone. 

The first evidence is furnished by the observed orbits of 
binary stars. If the velocity of light is dependent on the 
motion of the source, light which left the star when its 
motion was toward the earth must of necessity reach us 
sooner than the light emitted when this approach com- 
ponent of the star’s velocity was smaller or negative. 
The observed orbit would therefore he distorted in a per- 
fectly definite manner. The fact that this distortion is not 
observed proves that the velocity of light is not dependent 
upon the velocity of the source, and must therefore depend 
upon some positional property of space alone. 

The conclusion is vividly represented as _ follows :— 
Imagine a hollow sphere in space with a light source at 
its centre. In general, a light wave leaving the centre 
will not reach all parts of the surface in equal times. 
There exists, however, one motion of the sphere for which 
this condition is fulfilled, and this state, which is abso- 
lutely independent of all existing bodies, has a funda- 
mental claim to be called absolute rest, because it depends 
on space alone. 

Further evidence is furnished by the laws of electro- 
dynamics. The magnetic effect of electric convection is 
generally considered to be now beyond question. From it 
we know that the electromagnetic attraction between two 
like point charges moving together is a function of their 
velocity. Since there is no relative motion of the two 
and they may be considered alone in space, the motion is 
with respect to space alone. The state of absolute rest is 
found when the electromagnetic attraction is zero for all 
directions of the line joining the two charges. 

The evidence furnished by the Kaufmann experiment on 
the mass of a rapidly moving electron, indicating as it 
does a limiting velocity in space, also implies the existence 
of absolute motion. 

The evidence is not so good as in the other cases, be- 
cause the effect is complicated by the existence of an 
outside magnetic field with reference to which the electron 
moves. 

1] foresee Prof. Schuster’s objection to the above. What 
J] have considered he will call motion relative to the ether, 
while his argument was based on space in a philosophical 
sense. I have carefully avoided the term ether. It seems 
to me the word has nothing to do with the discussion. 
The universe, out to the furthermost visible star, is of 
such a nature as to be traversed by tight. With space in 
any other sense we have nothing whatever to do, because 
it does not exist in the visible universe. Even if such 
“space "’ did exist outside the visible universe, it is 
difficult to understand how our observational data could 
have any bearing on the matter. 

Finally, if any more argument is necessary to show that 
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motion considered with 


the only space we can consider is that which surrounds 
us in the universe, it might be derived from the funda- 
mental notion of space perception. Our perception of 
space is brought about through various sensations, sensa- 
tions which are caused by events which do not take place 
in a hypothetical space, non-existent so far as we know, 
but in the real space which surrounds us. Our very use 
of the word therefore arises out of experience, and to think 
of another space is to form only what Mr. Spencer would 
have called ‘‘a symbolic conception.”’ Indeed, I fear if 
this fundamental standpoint of perception were strictly 
adhered to, those arguing from the standpoint of another 
space would have great ditheultvy in making themselves 
clear. We cannot be too careful, it seems to me, in con- 
sidering the origin of our fundamental conceptions. 

At any rate, real space, as has been pointed out, 
possesses a positional, or perhaps better a motional, 
attribute, and so gives us a basis, founded on experience, 
for a conception of absolute motion. 

Z DinizL Comstock, 

Zurich, Switzerland, April 3. 


The Magnetic Inertia of a Charged Conductor in a 
Field of Force. 


I THINK there is, in Another Place, possibly some mis- 
understanding concerning the inerlia of a moving charged 
conductor due to the magnetic energy set up by its motion. 
It depends upon the distribution of the electrification, and 
may vary from a minimum up to infinity. No question of 
distortion due to high speed is involved, so the theory is 
quite simple. Say a sphere of radius a has any distribu- 
tion of surface charge. For simplicity, let it be sym- 
metrical round the axis of motion, so that the surface 
density is representable by the sum of any number of 
zonal harmonic distributions. The corresponding magnetic 
fields follow. Their magnetic energies are all independent, 
so that the actual magnetic energy is the sum of the 
separate magnetic energies. 

The really practical case, which is also very simple, is 
when the conductor has a charge Q and moves in a uniform 
electric field F. Then the surface density is 


7=Q/47a* + 3 F cos 8, (1) 
where @ is the polar angle. The magnetic force is 
H=1]1, + Wy=(Qu/477°) sin 6+ 3¢F(a%x/7") sin 6cos 6. (2) 


The magnetic energy is %3H?*, and by integration comes 
to 

Tahu (wQ?/620 + Spc? Fra]. ( 

The magnetic inertia is therefore m=m,(1+h), where 

is the value for the uniform charge, or m,=pQ*/o7a, 


Aa=i{t§e, if 2 =(3F)(4ra*e/Q). (4) 
This » is the ratio of the induced electric force at the 


pole to the undisturbed force. If n=1, F is just large 
enough to make the surface density be zero at one pole. 


Mr 


and 


Then #=1/47- This is the increased inertia due to the 
disturbance of the distribution of the charge. The 
‘equation of motion’? under F is 

FOS tr tant + Ayia, (5) 


where m is the mass of the body. The whole is subject to 
the restriction of small a/v and small acceleration, so 
that the electric and magnetic fields sensibly travel with 
the charge. Nor need F be constant in space or in time, 
provided it does not vary too rapidly in relation to the 
size of the conductor. In slow motion the magnetic 
energy is the fraction w°'v* of that part of the electric 
energy that depends upon the transverse electric force. 
April 3. O1IVER JEEAVISIDE. 


Old Customs and Festivals. 

My mother, now in her eightieth year, was led by a 
recent article by Sir Norman Lockyer in Nature to relate 
some reminiscences of some of the festivals formerly cele- 
brated in Newton-on-\yr. One of these seems to point 
to ancient human sacrifices. In her mother's school-days, 
the pupils of Newton-on-Ayr annually elected a king and a 
queen on Candlemas Day. On ‘ Pase Friday ’’ (Good 
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Friday) the king and queen, decked with daffadowndillies, 
were led out to the Newton Moors, where they were 
soleninly interred in graves dug side by side in a sandy 
knowe. Hands were clasped through a hole bored in the 
sand between the graves. 

The burial ceremony had disappeared by the time my 
mother went to school, but the selection of a king and 
queen still persisted, though in a degenerate form. The 
pupil who presented the largest sum of money to the 
teacher on Candlemas Day was crowned king or queen, 
and the royal health was drunk in toddy provided by the 
schoolmaster. : 

1 append a list of some of the festivals in vogue in my 
mother’s childhood. Some of them survived until within 
thirty years ago, but all, with the exception of New Year’s 
Day, are now practically extinct. 

Hogmanay (December 31).—Presents demanded. 

New Year's Day.—First-footing; exchange of 
carousal. 

Hansel Monday (first Monday alter January 
change of presents. : 

Candlemas.—Election of school-king. 

Huntygowk [Hunt the Gowk=Cuckoo] (April 1).—Fools’ 
errands, c. 

May Duay.—Washing of face in dew to keep freckles 
away. 

St. John’s Eve,—Firing of guns by sailors over captains’ 
houses. 

Midsummer Fair.—Great cattle-fair on main street of 
Newton. On this evening, or some other about this 
season, the herds in the neighbouring village commune of 
Prestwick built a great bonfire. 

Kipper Fair (first Friday after Angust 13).—Procession 
of ‘‘ whipmen’’ on gaily caparisoned horses. Horse races 
and gala on Newton Sands. Pubfication of lampoons. 
Feasting on kippered safmon and ale. 

Hallowe’en (October 31).—The great saturnalia of the 
year. Stealing of kale-stocks; smashing of doors with 
same; smoking-out of honse dweffers; disguises; turnip 
{anterns; diving for appfes; eating from one common dish ; 
burning nuts, and many other fortune-telling rites. 

Martinmas.—Killing of the mairt or mart, the animal 
the carcase of which was salted down for winter use. 

Christmas, Good Friday, and Easter were not observed. 

1 have not included hiring fairs, ordinary cattle and 
horse fairs, &c., or the fast days which were quite modern 
ecclesiastical institutions. 1 ought, perhaps, to have in- 
cluded the Queen’s birthday (May 24), for, even in my 
boyhood, that day was honoured in such a boisterously 
loyal manner as compared with the non-observance of the 
anniversary in most Scottish towns, that I cannot help 
thinking the bonfire raisers may in part have inherited their 
enthusiasm from the traditions of some ancient festival. 
The progress of a blazing boat through the streets of Ayr 
and Newton was the crowning episode of the day. The 
boat was stolen from the Newton fishermen, and no com- 
bustible property was on that day safe from confiscation. 

W. SEMPLE. 
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Dumfries, Scotland, March 1. 


Chemistry in Ruraf Secondary Schools. 


Pror. Metpota has raised an important question on 
Mr. Dunstan’s letter. Speaking of two rural secondary 
schools, he says that chemistry (with physics) ‘‘ has been 
taught with the greatest success’? and is ‘‘of distinct 
valne in after life.’’ It would be useful to have inform- 
ation about the careers of the individual boys on which 
he bases his opinion, and the character of the science 
teaching in the two schools referred to. My experience 
with young farmers in Essex has led me to think that the 
chemistry taught in many rural schools has had too littfe 
bearing upon the problems of rural life to be of much 
practical use, and school life is too short to admit of a 
science being tanght as a means of mentaf discipline uniess 
at the same time the pupils are building up knowledge that 
is essential to future progress. 

The county institution at Chelmsford to which Prof. 
Meldola alludes includes schools of horticulture and agri- 
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cufture. Though not secondary schools, it may be useful 
to state that, while in teaching horticultural students the 
biofogist found it quite possible to get on without the 
chemist, in teaching agricultural students the chemist could 
make little progress without the biofogist. lt was not that 
chemistry and physics were not taught to all the students, 
but that the biologist, qud biologist, necessarily possessed 
both chemical and physical knowledge, while the chemist, 
qua chemist, knew no biology. In rural secondary schools 
biology should be an important subject of instruction, 
most rural industries being more or less biological. But 
no progress in biology can be made without an adequate 
knowledge of chemistry and physics, so that it is not a 
question of whether these scicnces should he tanght—there 
can be no possible donbt about that—but how they are 
tanght. The teacher needs to be essentially a biologist, or 
at any rate to have studied science in a biological atmo- 
sphere, e.g. in an agricultural college, in order to be able 
to teach chemistry as a natural science and build up a 
knowledge of its principles by the study of substances and 
phenomena that come within the experience of rural life. 
To give a concrete case. A common subject of instruc- 
tion in the chemistry of a rural school is Weldon’s process 
for the recovery of manganese in the manufacture of 
chlorine. To not one boy in a thousand is the knowledge 
of this process likely to be useful in after life, unless as 
cram for an examination. The underlying principles could 
be just as welf illustrated by a study of the process of 
liming land to neutralise acidity and promote oxidation, 
a better subject educationally because coming within the 
boy’s own range of experience, and affording knowledge 
which might be useful to every boy in the school. But 
how many of the existing rural school science masters 
possess the knowledge of naturaf science necessary to deal 
with it? T. S. Dymonp. 
Savile Cluh, W., Aprif 15. 


Diurnal Periodicity of Tonisation of Gases. 


In the course of some experiments on the spontaneous 
ionisation of air and other gases in closed vessels, Mr. 
N. R. Campbell and 1 have detected a well marked perio- 
dicity in its value. It has two maxima and two minima 
in each twenty-four hours, the maxima occurring between 
8 a.m. and ro a.m. and between 10 p.m. and I a.m. 
at night, whife the minima occur with great regularity at 
or near 2 p.m. and 4 a.m, The form of the curve drawn 
for the observations of any single day is, as a rule, 
sufficiently well marked for the maxima and minima to 
be apparent, whife if the mean of the observations for 
several days be taken, the form of the resulting curve is 
unmistakable. 

The cause of this periodicity has not, as yet, been deter- 
mined. A continvons record of the temperature of the 
laboratory was taken, and it was found to have a simple 
daily period with a maximum during the day and a very 
regular minimum at 7 a.m. The temperature fell steadily 
from 6 p.m. until seven o'clock the following morning, 
and, as during this interval the ionisation rises to a 
maximum, falls to a minimum, and then rises to a maxi- 
mum again, it does not seem possible to connect the 
variations with temperature. 

On the other hand, the variations of atmospheric potential 
show some striking parallel features. This quantity has a 
double daily period. Its maxima, like those of the ionisa- 
tion, are not very well defined, and occur about the same 
times. The minima in both cases are remarkably constant, 
and occur at exactly the same hours—2 p.m. and 4 a.m. 
The irregularities in the atmospheric potential curves are 
fess marked during the night than during the day—an 
observation which holds also for the ionisation curves. 
Lastly, this diurnal variation of the atmospheric potential 
is most marked in February, and it was in the ionisation 
curves for February that the periodicity was first noticed. 

This and other possible causes of the periodicity are at 
present being investigated, and although the research is 
necessarily a slow one, we hope soon to be in a position 
to publish a full account of the work. ALEx. Woop. 

Cavendish laboratory, Cambridge, April 9. 


584 


New Spot on Jupiter. 


Ox April ro] observed Jupiter in sunshine and noted 
the red spot central at sh. 43m, longitude=30°-0. 1 soon 
remarked that the north cquiutorial belt curved abruptly 
north in the region narth of the red spot and hollow, and 
that at the following end of this slanting attuchment there 
Was a very conspicuous dark spot which was quite new to 
me. 11 becume central at oh. s8m., longitude=75°.3, and 
seemed nearly as plain as the shadow of a satellite. 

On April 12 the sume region of Jupiter came under 
review. ‘The red spot was central at zh. 25m., longi- 
tude=31 6, and the new north tropical spot at Sh. 33m., 
longitude=72°7. The shadow of the first sutellite was 
projected on the dise at the following end of the dark 
material forming the south tropical disturbance, and it 
appeared very little darker than the north tropical spot. 

Observations were made on April 10 with 10-inch With- 
reflector, power about 220, and on April 12 with 122-inch 
Culver-reflector, power 315. 

During the present opposition of Jupiter the north 
equatoria] and north temperate belts have been extremely 
faint, but the former recently developed a much deeper 
tone, and particularly in that section lying north of the 
red spot. The late outbreak of dark material in the 
north tropical zone will probably Jead 10 the further jn- 
tensification of the belts in this region. 

It is hardly necessary to suggest that the new marking 
should he followed as critically and as long as possible 
during the short period remaining available for such 
observaticns before Jupiter's conjunction with the sun. 
Its rate of motion prabahly differs little from that of the 
red spot, and it may he looked fur near the planet’s 
central meridian on April 22 at oh. 48m., April ee. Ail 
Sh. 26m., and April 29 at 7h. 37m. ABV WES JOYeSSSe rth, 

Bristol, April rg. 


Oscillation of Flame Cones. 


Like Prof. Smithells, who endeavoured to explain the 
phenomena described in Mr. Temple's letter to Nature 
(March 29, p. 512), I huve made many experiments with 
gas and air mixed by mechanical means and otherwise 
(Proc. Roy. Soe., vol. xxiv., and elsewhere), hut 
unable to agree with his conclusions in this case. 

Assuming the mixture ascending the tube to contain 
2u per cent. of gas by volume, and the relative densitics 
of the air and gas to be as 1 to os, then the head which 
produces the current is equal to a column of air 48 inches 
(o 4 foot) high, and, disregarding friction, the velocity = 
J2g04= 5 fcet per second. 

Again, assuming the average absolute temperature of the 
gases above the flame, when the latter has desvended to a 
depth of 2 feet, to be 1500° F., and the corresponding 
temperature of the air entering the tube from below to he 
520° F., the head becomes 18 inches (1 s foot) and the 
velocity = /2¢ 1.5=08 fect per second. 

According ta Mallard and Le Chatelier (‘* Annales des 
Mines, Ste Série, Tome iv., p. 326), the maximum 
velocity of translation of flame in a perfectly motionless 
mixture of lighting gas und air, contained in a glass tuhe 
of stmilar dimensions ta that used by Mr. Temple, is 
4 feet per second, but when the mixture is moving or 
agitated the velocity of translation increases, and may 
even assume the form of an explosive wave. The maxi- 
mum velocity of 4 feet per second was obtained when the 
mixture contained 17-5 per cent. of gas, or, according to 
the authors, 2.5 per cent. more than is necessary for com- 
plete combustion. 

Variations in the velocity of the current on the one hand, 
and of the flame on the other, appear to me to account for 
all the phenomena observed by Mr. Temple. 

b2 Park Place, Curdiff. ANE nieve yy ne 


am 


Interpretation of Meteorological Records. 


IN the interesting discussion of the records of Lander 
ind = Smith’s instruments at Canterbury = (NATURE, 


March 15) both Dr. Aitken (pp. 485, 525) and Mr. Omond | parti. (Manila, 1904.) 


(p. 512) appear tno have overlooked the fact that no rain 
fell, but only snow to the depth of more than 1 inch. 
This snow was mixed with a little hail at the commence- 
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ment of the storm, but no rain fell as assumed by both 
your correspondents. Vhe records state that the 0 26 inch 
of rainfall consisted of snow melted as it fell. Vhe first 
sign of the storm was distant thunder and a darkening of 
the sky in the north-west. ‘lhe glycerin barometer com- 
menced its usual sharp rise before the first hail arrived 
and the storm was directly overhead. It is a curious fact 
that the rain or snow with a thunderstorm occurs with 
the sharp barometric rise, and not with the full as ane 
might expect. 1 think the great fall in temperature was 
due to the snow, and not us described by your corre- 
spondents. Vhe rainfall curve did not begin first as 
suggested by Dr. Aitken, but the barometer as explained 
above. It is another curious fact that, although my house 
is the highest here, and has my anemometer on top of 
ge feet of iron tubing above roof, and wireless telegraphy 
aerial So feet above strect (with which } was busy at 
time of storm), yet no damage was done; but within 100 
yards much lower houses had chimneys and walls thrown 
down and roofs split, &c., and people were seriously injured. 
Many houses, windmills, and : chureh in the district were 
set on fire. A. Laxper. 
Canterbury. 


Effect of Solar Eclipse on Fish. 


Derinc the partial solar eclipse observed in England on 
August 30, 1905, 1 was taking a holiday, and fishing in 
Slapton Ley (Devonshire). All the morning the sport had 
been indifferent, but as the eclipse neared its maximum 
the fish suddenly became ravenous, and | took more in 
that hour than all the rest of the day. My experience was 
also that of all the other boats out there at the time. 
The explanation, J} presume, would be that the fish 
imagined night was approaching, and therefore prepared 
for supper; and as every fisherman knows, the last half- 
hour, when dusk is gathering, is the time that fish are 
mostly on the feed, and will readily take any bait. 

; A. Mosety. 

Union Bank Buildings, Ely Place, London, E.C., 
April 10. 


Sea-sickness and Equilibration of the Eyes. 

IN connection with the ahove subject (p. 511) it may 
perhaps interest vour readers to know that German sailors 
recommend as a cure for sea-sickness to take a looking- 
glass and look steadily at your own eyes in it. Every 
mation of the ship is shared by the looking-glass, and 
consequently hy so doing vour own eyes follow the motion 
of the ship. GEOFFREY Martin. 

Edinburgh, April 13. 


WN BRITENOEOGICAL SURI EY (OR Mi big 
WPIGU MEF METERS IES.” 


RN characteristic cnergy, the Americans have 
PF =omade a good beginning with the study of the 
multifarious natives of the Philippine Islands. Dr. 
A. E. Jenks, who is chief of the Ethnological Survey 
for the Philippine Islands, has recently published a 
substantial velume of 266 pages, and 154 plates, on 


the Bontoc lgorot, who live tn the centre of the 
northern end of Luzon. Judging from the short 


account of their physical characters, they, like so many 
other peoples in the East Indian Archipelago, are a 
mixture of Indonesians and Proto-Malays; a few are 
distinctly narrow-hcaded, about three times as many 
are broad-headed, and somewhat fess than two-thirds 
are intermediate. The average stature of the men 
is 5 feet 42 inches; the women average nearly 7 inches 
shorter. There is no trace of Negrito blood. The 

1''The Rontoc Igorot.” By Alhert Ernest Jenks, Department of the 


Interior. Ethnological Survey Publications, vol. i. (Mantla, 1905.) i 
“ Negritos of Zamabales" By William Allan Reed. /é/d , vol. ii., 


“The Nabaloi Dialect.” 
(Manila, 1995.) 

“ Phe Pataks of Palawan." 
Printing.) 


By Otto Scheerer. 
Ry Edward Y. Miller. 


fhid., vol. ii., parts it., ii. 
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settlement of Bontoc is divided into thirteen wards 
or political divisions, called ato; each has its separate 
governing council, which can declare war or make 
peace. Each ato contains three kinds of buildings :— 
(1) public edifices, fawi and pabafunan, for men and 


Fic. 1.—Relative Heights of American, Mixed Blood, and Pure Negrito 


boys; (2) similar houses, ola, for girls and young 
women before their permanent marriage; 
private houses, afong, for families and widows. The 
pabajunan is the home of the various ato ceremonies, 
and is sacred to the male sex; it is the men’s club by 


day and the unmarried men’s dormitory ; Alls jpematd ie) | 


and as such is fr eee mainly 
also the skull-house. Jenixs 


the council house, 
by old men; it is 


and (3): 


adds a note on the distribution of similar dak houses — 


in Eastern sia and in Oceania. The olag is the 
dormitory of the girls from the age of two years until 
they marry, and where they receive their lovers. The 
afong is the only primitive dwelling in the Philip- 
pines which is built on the ground, but it contains a 
small upper storey, and often an attic over this; these 
are used as store-rooms for cereals. The clothes, 
ornaments, tattooing utensils, weapons, and the like 
are described and figured. Of great interest are the 
accounts of the ordinary domestic operations, especially 
those connected with the cultivation of rice and the 
revulation of irrigation; the rules seem to be framed 
with common-sense, and the people appear to be 
sufficiently law -abiding. The hill-sides are elaborately 
terraced; the author doubts whether this art has been 
borrowed from the Chinese, and inclines to the view 
that it is indigenous to the East Indian Archipelago, 
having spread northwards to Japan. Various plants 
are cultivated, but rice is the most important vege- 
table product, and in consequence most of the re- 
ligious ceremonies are in connection with this crop. 
and take place at stated occasions from seed-sowing 
to the close of the harvest. Also associated with the 
importance of rice in the social economy is the 
employment of palay, the unthreshed rice, as a 
medium of exchange, and a measure of exchange 
value, for articles bought and sold. Palay is at all 
times a good currency; it is always in demand, being 
the staple food; it keeps eight or ten years without 
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deterioration; it is portable and infinitely divisible ; 
it is of very stable value, und cannot be counter- 
feited. Certain villages have special commodities, 
which are made or produced in superfluity ie pur- 
poses of barter, such as pots, cloths, salt, pigs. The 
lgorot has as clear a conception of the feats e value 
of two things bartered as has the civilised man when 
he buys or sells with money; but whatever he trades, 
be it a five-cent block of Mayinit salt or seventy-dollar 
carabao (buffalo), the worth of the article is always 
calculated on the basis of its value in palay, even 
though the payment is in money. The standard of 
value of the palay currency is the handful—a small 
bunch of palay tied up immediately below the heads 
of grain; it is about 1 foot long, half head and half 
straw, On the whole, there is great uniformity in 
the size of the handful. 

The forees of nature are personified in the pcrson 
of the only god known to the Jgorot. He instituted 
the club-houses and gave rules of conduct, telling 
people not to lie or steal, and to have but one wife; 
the home should be kept pure, and all men dwell as 
brothers. 

Enough has becn said to show the importance of 
this oe which deals in a fairly thorough manner 
with a people about whom nothing was previously 
known, and who have lived their lives uncontaminated 
by foreign influence. Dr. Jenks candidly admits that 
the time at his disposal was insufficient to exhaust 
the subject, and we can only hope that the work so 
well begun will be thoroughly completed ere lone. 
The leorot community seems a very favourable one 
for an exhaustive sociological study. It would be 
desirable for an investigator to make an ex- 
haustive census of each ato, recording the whole 
genealogies of each family, accordine to the method 


introduced by Dr. Rivers; by this means accurate 
information could be obtained coneerning the real 


nature of these wards, the reason for the social and 
family functions of certain individuals would be made 
clear, and the system of kinship and the regulation of 
marriage would be demonstrated. 

On a previous occasion we have referred to the 
memoir on the Negritos of Zambales, by Mr. W. . 
Reed, which contains a large number of excellent 
plates illustrating the general appearance and some 
of the occupations of these very interesting and primi- 


Fic. 2.—Negrito Men of Bataan making Fire with Bambo . 


tive people. The Negritos were, without doubt, the 
aboriginal inhabitants of the Philippines, and they 
and their congeners in the Malay Peninsula, and in 
the Andamans, are the relics of one of the most 
archaic of human stocks. This ean only be regarded 
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\ : Byte 5 
as a preliminary study, but, so far as it goes, it has | They, like the Negritos of Zambales and elsewhere, 


considerable value and interest. The Aeta 
bales are of a dark chocolate-brown colour, and when 
pure their hair is woolly; the men have an average 
height of 5 feet 2 inches; they are broad-headed, the 
cephalic index of the men averaging $2 and that of 
the females 86; their noses are exceedingly broad, but 
they have practically no prognathism. The Negritos 
studied by the author are not in the most primitive 
condition, as they have ceased to be purely nomadic 
hunters, and have taken to a little agriculture. It is 
to be hoped that Mr. Reed, or some other competent 
person, will pay especial attention to the real nature 
of the “scattered families ’’ that wander from one 
place to another; to discover this it will be necessary 
to learn the names and relationships of every in- 
‘dividual of each community, and this should be done 
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Fic. 3.—Group of Battak Women, showing Flayed-bark Skirts and 
Shaved Heads. 


for several communities, then we shall learn whether 
they are clans with mother-right or families with 
father-right. Jt is important to map out the hunting 
grounds, and to record whether they consist of 
personal property. 

Despite the similarity of name, there is no reason 
to connect the Battak of Palawan with those of 
Sumatra. They are a wild, hunting folk, who culti- 
vate one or two tuberous plants, and in a few places 
plant small fields of rice. They gather gums, which 
they carry to the coast and trade for rice, beads, &c. 
They wear a scanty garment of bark cloth. They are 
a mixed Negrito people, and appear to be analogous 
to the Sakai of the Malay Peninsulc. The present 
paper is only a slight sketch; doubtless these interest- 
ing people will be carefully studied in the future. 
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of Zam- | 


are worth special investigation, as they represent the 
first stage of the passage from a hunting to an agri- 
cultural mode of life. No people in this stage of 
culture has been at all adequately studied from the 
sociological point of view, and our American 
colleagues have here a fine opportunity for investi- 
gations that are much needed by ethnologists and 
sociologists. 

The term Igorot (the form ‘‘Igorrote’’ is 
barbarous) is one of those names like Dyak, which 
has been used so loosely as to be worthless; etymo- 
logically it means mountaineer, and therefore can 
have no racial or even tribal significance. The gram- 
matical] study by Dr. Scheerer is concerned with that 
division of the ]gerot who know themselves as Ibaloi 
and their language as Nabaloi. Contrary to popular 
opinion, the author can trace no Chinese influence 
among the people, but, on the other hand, he has 


' found among Ibaloi personal names some that are 


| pure Japanese words. 


Fic. 4.—Ibaloi Women (Girl on Right Side). 


At present it is impossible to 
say whether these are more than accidental similari- 


ties, or to determine in which direction the loan may 


have taken place. Nabaloi, like all Philippine 
dialeets, is agglutinative, built up of roots and 


particles; it belongs to the great Oceanic linguistic 
stock. A. C. Happon. 


THE OCEANOGRAPHY OF THE PACIFIC. 
NOTABLE addition to our knowledge of the 
Pacific Ocean is contained in a paper by Dr. 

James M. Flint, published as Bulletin No. 55 of the 
United States National Museum. In the early part 
of the year 1899 the U.S.S. Nero, a steam collier of 
nearly 5000 tons, which had been purchased for use 
during the Spanish-American war, was fitted out and 
dispatched from San Francisco with instructions to 
survey a route for a telegraph cable between the 


APRIL 19, 1906] 


NATURE 587 


United States, the Philippine {slands, and Japan. 
The ship was in command of Commander Belknap 
so far as Manila, where he was relieved on account 
of illness by Lieut.-Commander H. M. Hodges. 

As previous surveys had established a satisfactory 
route so far as the Sandwich [slands, the work of 
the Nero began at Honolulu, whence the ship sailed 
on May 6, 1899. The instructions were to follow 
as nearly direct lines as practicable from Honolulu to 
Midway Island, thence to Guam, and from Guam to 
Luzon; also from Guam to Japan. Soundings were 
to be taken on the outward voyage at intervals of 
10 miles and 2 miles alternately; temperatures of the 
air, and surface and bottom of the sea to be re- 
corded; currents noted; samples of bottom to be col- 
lected and preserved. The return course was planned 
to cross the primary route zigzag at angles of forty- 
five degrees, the sides of the zigzags to be 20 miles 
in length, and soundings to be taken at the apices. 
When it is stated that this plan, modified by circum- 
stances chiefly as regards intervals between sound- 
ings and detours from the main line in order to 
develop marked irregularities in the contour of the 
ocean bed, was effectively carried out, we may agree 
that the belt 14 miles wide and more than 6000 miles 
in length has been examined with a thoroughness, 


Fic. 1.—Diatom ocze obtained at a depth of 2788 fathoms in latitude 
14° 24 N., and long. 135° 31’ EB.  Coscinodiscus rex, Wallich, magnified 
15 diameters. 


at least in so far as soundings are concerned, which 
is unequalled by any survey hitherto made of an 
ocean tract. 

The chief interest as regards depths centres about 
the region between Guam and Midway Islands. 
About half-way between the two a plain more than 
3000 fathoms from the surface is interrupted by what 
is apparently a range of mountains, extending over 
three degrees of longitude, and rising in places to 
720 fathoms from the surface. From the western 
limit of the plain, some 300 miles from this mountain 
range, the contour is quite irregular until Guam is 
reached. Extensive detours to north and south of 
the direct course showed a mountainous region, with 
peaks rising to 689 fathoms below sea-level and 
valleys descending to a depth of more than 5000 
fathoms. Four soundings below the 5000-fathom line 
were made in an abyss to which the name “‘ Nero 
Deep’? was given, with the record of 5070, 5101, 
5160, and 5269 fathoms. The last sounding is, of 
course, the deepest on record, being only 66 feet less 
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than 6 statute miles. Its position was lat. 
Tae tig! TE GNI. ilereven, TIS’ Moy Bap Cle WS unllas Wgsh!d. 
of the island of Guam. 

From Guam to Yokohama the soundings indicated 
a continuous range of mountains connecting the 
Ladrone Islands with the Bonin group. 

Another result of importance obtained by the Nero 
is the discovery of diatom ooze as a bottom deposit 
in tropical waters. Many distinct patches of character- 
istic diatom ooze were found on the line, especially 
between Guam and Luzon. Along a line about 300 
miles in length, lat. 14° 28’ to 14° so’ N., and 
long. 136° to 130° 30’ E., diatom ooze was brought 
up at thirteen stations from depths between 2432 and 
3547 fathoms. Again, between Guam and Midway 
Islands ooze of a similar kind was obtained at three 
stations. In all the specimens examined the diatoms 
belong almost exclusively to a single species, identified 
by Prof. Mann as Coscinodiscus rex, Wallich. We 
reproduce the figure given in the plates accompanying 
the paper of “diatom ooze from station 746 (lat. 
14° 24! N., long. 135° 31’ E.), 2788 fathoms. Mag- 
nified 15 diameters.” 

We are unable to do more than direct attention to 
the two most remarkable discoveries made by this 
expedition. It is scarcely necessary to add that the 
table of 2074 soundings, with details of bottom de- 
posits, and a large number of temperature observ- 
ations, forms in itself an even more valuable con- 
tribution to oceanography than the two ‘‘ records” 
we have mentioned. 


AGRICULTURAL RESEARCH JIN INDIA.* 


ee publication of the first annual report of the 

Imperial Department of Agriculture of India is 
little short of an epoch-marking event. As I have said 
elsewhere, agricultural research has not been wholly 
neglected in India in the past. Much excellent work 
has been done by able men working under conditions 
which were never encouraging. But it has been fitful 
and uncoordinated, and always at the mercy of un- 
instructed and unsympathetic officials, whose one 
canon of criticism has been the solvency of the annual 
balance-sheet. 

India now possesses what it may be hoped before 
the century has run out will be regarded as the 
Rothamsted of the East; and the characteristic irony, 
I might almost say cynicism, of the British race ts 
content that it should owe its foundation in great 
part to the large-minded munificence of an American 
gentleman. 

The outcome will not be found to-day or to-morrow, 
but only after years of patient work. The Govern- 
ment of India must not be impatient for immediate 
results or querulous about current expenditure. That 
must needs be capital invested, and the return will be 
the eventual increase of the wealth and prosperity of 
the population of India. 

It now possesses for the first time a real agri- 
cultural ‘‘ headquarters staff.’ The various experts 
charged with particular features of the biological 
campaign are no longer scattered, but are brought 
together in one institution, where they can work in 
sympathetic partnership. A glance through the pages 
of this report is sufficient to reveal the enormous area 
of the field before them. It may be prudent at the 
start to make a sustained attack on a few problems 
rather than to nibble at many. 

W. T. Totsertox-Dyer. 


1 Annual Report of the Imperial Department of Agriculture for the year 
rgo4-05. (Calcutta: Government Central Press, 1906.) Price 1s. od. 
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FETS TMC I IGIOUN (ONE WIS SICNVITENS,. 
HI eruption of Vesuvius has quieted down since 
last week, though scorize and ash continue to 
be ejected and there still seems to be a slow flow of 
lava, but in comparison with the activity of the erup- 
tion on April S the volcano is quiet—until next time, 
Hlow soon or how long deferred this may be cannot 
be predicted, but the pause has enabled us to take 
stock of events and form some estimate of this out- 
burst as compared with previous ones. The most 
important qualification of earlier reports is in regard 
to the reported flow of lava through the streets of 
Ottajano; an outburst of lava on the outer slope of 
Monte Somma would be remarkable indeed, but later 
accounts show that none such took place, the damage 
at Ottajano and San Giuseppe being duc to a very 
heavy fall of ash. 


The reports from the Vesuvian Observatory and the | 
' witnesses of both declare it to have heen more formidable 


definite statement of Messrs. Thos. Cook and Son 
that their electric tramway has not suffered more than 
a temporary interruption of traffic, due to the fall of 
ash, show that no Java flowed in that direction. On 
the other hand, there scems to have been an extensive 
outflow into the Atrio del Cavallo and on the south 
side of the voleano. The lava, which stopped just 
short of Bosco-Trecase, seems to have reached further 
than the stream of 1754. 

In spite of the prominence given to these lava 
streams in the daily papers, the eruption seems to 
have heen less remarkable, in this respect, than that 
of F895, not to mention others of earlier date, but the 
volume of volcanic ash produced and scattered over 
the surrounding country has been very great, and 
the aspect of the volcano has been materially changed, 
not only by the addition of a mantle of grey ashes, but 
also by the destruction of a portion of the cone. The 
upper part of the funicular railway has been destroyed 
-blown away, so far as can be made out—in the 
enlargement of the old crater; the voleano as a whole 
is noticeably lower than it was, and must have re- 
sumed very much the aspect it showed after the 
eruption of 1822. 

The Naples correspondent of the Times described 
in Tuesday's issue the nature and results of the recent 
eruption. Some extracts from this narrative, dealing 
with points of scientific interest, are subjoined, with a 
diary of events abstracted from Press reports. 


The most intense activity oceurred on the night of 
Satorday, April 7, when the sides of the cone subsided 
and the streams of lava, already set free, gained a terrible 
impulse. The electric phenomena of thunder and lightning, 
which ordinarily attend any great volcanic convulsion, were 
then at their height, and the ejection of large blocks from 
the crater and fiery scoria is said to have surpassed anv- 
thing within the memory of the present generation. The 
main courses taken by the lava flow seem to have been 
six in number: towards Ottajano on the north, to San 
Giuseppe and Terzigno on the east, past Boscn-Trecase to 
Torre Annunziata on the south, to Tarre del Greco and 
past the observatory on the west. Of these, the most 
formidable stream was that which descended towards Torre 
Annunziata, those which deviated towards Torre del Green 
and Terzigno being only iis branches. At Torre Annunziata 
the lava stopped just short of the wall of the cemetery 
outside the town. : 

The actual area of ground covered by lava cannot yet 
be conjectured, though it is helieved to exceed that covered 
by all recent eruptions. Next in importance comes the fall 
of volcanic dust and scoria. The direction of this fall varied 
each day. The worst suffering was inflicted upon Ottajano 
and San Giuseppe Vesuyiino towards the north-east. In 
both places a large number of houses succumbed to the 
weight that fell on their roofs. Considerable damage was 
also done, from the same cause, at Torre del Greco. 
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During the first three or four days the dust plunged the’ 
towns in the immediate vicinity of the volcano into utter 
darkness, and miuterially increased the panic that had 
already set in. Even Naples was in a state of semi-dark- 
ness, from which it had hardly emerged on April 12. The 
roofs and roads seem to be inches- deep in an extraor- 
dinarily fine, reddish-grey dust, which rises in dense clouds 
behino every carriage and foot passenger. 

In some places the drift of ash seems folly a yard deep: 
at Ottajano and San Giuseppe in the lightest deposits it 
must mesure three inches. The great danger in both 
places and, indeed, in most of the towns on the slopes 
of Vesuvius—would be a heavy rainfall and the fermation 
of mud-torrents, which will more than complete the rain 
already begun by the lapilli. .\t the coast tewns, Torre 
del Greco, Torre Annunziata, Resina, and others, the work 
of diseneumbering the streets and buildings of the lapilli 
and ashes is already in active progress. 

Tt is difficult to compare the extent of this latest erup- 
tion with that of those which have preceded it.  Eye- 


than that of 1872, which practically destroved Tnrre del 
Greco for the fourth time. The distance to which the ash 
was carried is so dependent on other atmospheric influcnces 
that if cannot constitute a test. In this case the ash seems 
to have reached Bari and towns on the Adriatic coast. 
One notable change has been wrought by the eruption. 
The cone, which has for so long been such a distinctive 
feature of the mountain, appears to be gone. 

The following diary of the eruption is in continuation of 
that given last week : 

Iprl ot. Vesuvtus Olbscrvatory.—Report from Dr. 
Matteveci :~ ‘' For brevity’s sake | do not give details of 
mv position and that of the carabineers at the observatory, 
which has been very unpleasant and alarming. Throughout 


the night and up to 8 o'clock this morning we were 
completely enveloped in dense showers of dust. As 1 
telegraph everything tends to reduce anxiety, and the 


seismic instruments shaw quieter records than vesterday. 
1 shall remain here as long as possible—as long as 1 have 
food. If my words could influence the popolation they 
would be words of encouragement and sympathy in full 
confidence that Vesuvius will shortly become calmer.” 

Showers of voleanic ash and other fragmentary pro- 
ducts continue to fall. San Givseppe almnst buried in 
places hy mounds of ash and lJapilli, and Ottajana in much 
the same condition. Torre Annunziata remains abandoned, 
and Torre del Greco is almost deserted. The rnads in 
Naples are covered with a thick laver of volcanic dust, 
which continues to fall upon the city. The summit of the 
voleano cannot be seen on account of the dense clouds of 
steam and dust over it, but it is reported that the shape 
of the cone has undergone great change, and Dr. 
Matteveci estimates that the top is now nearly 250 metres 
lower than hefore the eruption. 


April 12. Seismographs quiet. Volcanic ash has ceased 
to fall in Naples, Portici, Torre del Greco, and Tnrre 
Annunziata, but the shower continues at TPonticelle, St. 


Anastasia, and Somma. 

April 13. No noticeable disturbances. The voleano still 
surmounted with a dense cloud, which appeared, however, 
to be disappearing. 

April 14.—.A) shower of ash fell at San Giuseppe 
Vesuviano and Ottajano to a depth of about 14 inches. 
Heavy falls of dust also recorded in the communes of 
Collina, Stroechia, Bosccreale, Somma, and Ottajano. 
Slight earthquake shock felt at Ottajano and Terzigno. 

April 15.—.A\t 2 p.m. a heavy shower of ash began fall- 
ing at Ottajano, Boscoreale, Bosco-Trecase, and Torre 
del Grecn, causing intense darkness. There was a slight 
fall of ashes at Portiei, Resina, San Sebastiano, and San 
Georgio, 

lpril 16.~ No signs of activity. Seismographs quiet. 

April 17.—Conditions normal except fer a shower of ash 
falling on Ottajano and St. Anastasia. Dr. Matteucci 
reports from the ebservatory that, with the exception of a 
few hours, last night was calm. The activitv of Vesuvius 
is Hmited to a decreased emission of dost, falling in the 
eastern districts. 
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NOTES. 


We regret to announce that Prof. W. F. R. Weldon, 
F.R.s., Linacre professor of comparative anatomy, Oxford, 
died suddenly on Friday last, April 13, at the early age 
of forty-five. 


Tne University of Berlin has announced the award of a 
prize of sol. for the best physical or mathematical research 
presented to the philosophical faculty for the doctor’s 
degree in 1900. 


THE eighty-ninth annual meeting of the Swiss Scientific 
Society will be held this year at St. Gall from July 209 
to August 1 under the presidency of Dr. .\mbithl. The 
programme will include an excursion to Mt. Sentis. 


Ow behalf of the family of the late Prof. Manuelli, of 
Modena, Herr T. Waitzfelder has presented the Munich 
Maseum with an interesting collection, in which are some 
Original pieces of apparatas used by Galvani and other 


Italian investigators, together with some pieces of 
alchemistic apparatus. 
Tue Schleswig-Holstein Board of Agriculture has 


elected Dr. Hans Wehnert to succeed Prof. Adolf Emmer- 
ling as director of the agricultural chemistry laboratory at 
Kiel. Dr. Wehnert studied at Brunswick Technical High 
School and Rostock University, and has had a wide ex- 
perience as a manufacturer’s chemist. 


Mr. Epcar R. Wartte has resigned his position as 
zoologist, .\ustralian Museam, Sydney, consequent upon 
his appointment to the curatorship of the Canterbury 
Museum, Christchurch, New Zealand. Before he left 
England for Svdney in 1892 Mr. Waite was an active 
secretary of the Yorkshire Naturalists’ Union, and also 
editor of the Natvralist. 

A CORRESPONDENT of the Daily Mail, at Entebbe 


(Uganda), reports on April ro that Lieut. Forbes Tulloch, 
who accompanied the Royal Society’s commission sent 
there to investigate sleeping sickness, has accidentally con- 
tracted the disease, and has left for England in charge 
of Lieut. Gray. The message states that the commission’s 
laboratory has been closed, and all the inoculated monkeys 
shot to avert further accidents. 


A MEssaGE from a correspondent of the Times in \thens 
states that a telegram from Sparta announces the discovery 
of the famous sanctuary of Artemis Orthia, before whose 
altar the Spartan youths were scourged when initiated into 
the privileges of manhood. The site ts on the bank of the 
Eurotas. Votive offerings of ivory and terra-cotta and 
quantities of small leaden figures have also been found, as 
well as pottery, which confirms the belief that this was 
one of the most ancient Spartan shrines. 


THe council of the Institution of Naval Architects has 
nominated Mr. Sidney W. Barnaby to represent that insti- 
tution on the sectional committee on screw threads and 
limit gauges of the Engineering Standards Committee in 
the place of Mr. Mctarlane Gray, resigned. The Secre- 
tary of State for India has nominated Mr. A. Brereton to 
represent the India Office on the sectional committee on 
locomotives in the place of Sir Frederick R. Upcott. 


Ox Thursday next, April 26, Dr. P. Chalmers Mitchell 
will deliver the first of two lectures at the Royal Institu- 
tion on *‘ The Digestive Tract in Birds and Mammals.” 
The Friday evening discourses will be resumed on April 27, 
when Prof. J. W. Gregory will deliver a discourse on ‘‘ Ore 
Deposits and their Distribution in Depth.’’ The discourse 
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on May 4 will be given by the Hon. C. .4. Parsons, on 
“* The Steam Torbine on Land and at Sea,’’? and on May 11 
by Prof. J. H. Poynting, on ** Some -.stronomical Con- 
sequences of the Pressure of light.” 


IIERMANN ScuNats, one of the most thorough and 
earnest German writers on photography, died on March 14 
fram paralysis. Beginning life as a bookseller’s assistant, 
first in Jena and afterwards in Bonn, Frankfurt, and 
Ziirich, Schnaus in 1881 entered the photographic pub- 
lishing firm of Liesegang, at Dusseldorf. After editing 
Photographische Archivs, the first German periodical de- 
voted to photography, Schnaus founded first Dey .lmateur- 
photograph (now Photographische Welt) and afterwards 
Uppollo, and in 1905 took over the editorship of the Photo- 
graphische Industrie, to the pages of which he had 
assiduously contributed from its inception. 


From the Chemiker Zeitung we learn that the Syndicate 
of French Sugar Manufacturers, 42 rue du louvre, Paris, 
is offering for competition a prize of 100,000 francs for a 
new application of sugar in the industries, other than the 
food industry. .\ condition of the award is that the sug- 
gestion shall have been tried in France, and, according to 
official statistics, have caused an increase in the consump- 
tion of sugar in France of at least 190,000 tons in the 
year. The support of the syndicate is promised in the 
event of a diminution or the complete abolition of the 
present sugar tax being necessary for the successful de- 
velopment of the proposed application. Foreigners are not 
prevented from taking part in the competition. 


Ox March 17, at Baden-Baden, Prof. Adolf Emmerling, 
director of the agricultural chemistry laboratory of the 
Board of Agriculture of the province of Schleswig-Holstein, 
died in his sixty-fourth year. .\fter graduating at Frei- 
burg in 1865, Prof. Emmerling was for nearly four years 
an assistant in the chemical laboratory of Freiburg Uni- 
versity, and for a further two years under Bunsen at 
Heidelberg; from thence he went to Kiel to direct the 
work of what was then the agricultural chemistry Iabor- 
atory of the agricultural Gewerbeverein, which position he 
held until his death. His numerous scientific researches 
were published mainly in the Berichte of the German 
Chemical Society and the ‘‘ Landwirtschaltlichen-Versuchs- 
stationen ’’; these included a number of new experimental 
methods and descriptions of new apparatus. Prof. 
Emmerling, who was a Knight of the Order of the Red 
Eagle, received the title of professor in 1882, and that of 
Gehcimer Regierungsrat in 1900. 


Sir Tuomas Browxe, the author of ‘ Religio Medici,”’ 
who lived at Norwich in the middle of the seventeenth 
century, was buried in the church of St. Peter Mancroft 
during the early part of the last century. It is believed 
that his skull was abstracted from the grave and is now 
preserved at the Norfolk and Norwich Jlospital. We 
learn from the Times that recently there has been a con- 
siderable expression of opinion in Norwich that the skull 
ought to be returned to the tomb whence it was taken. 
The hospital governors on Saturday unanimously passed 
a resolution agreeing to this course, on condition that the 
tomb shall be opened in the presence of representatives of 
the hospital with the view of satisfying them that the re- 
mains therein are without a skall. 


Aw earthquake as severe as that of March 17 occurred 
in South Formosa in the morning of April 14. Kagi was 
again the town which saffered the most damage. By the 
distarbance on March 17 1228 persons were Isilled and 
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2329 injured, while 5556 houses were totally, and 3383 
partially, destroyed. In the present case seven persons were 
killed and thirty-five injured at Daigo, where 400 buildings 
were destroyed, while in the Ajensui district the casualties 
amounted to three killed and fifteen injured, riq1 houses 
collapsing and 749 being partially wrecked. A Reuter 
message states that the shock of April 14 was much more 
severe than that of March 17, und the low death roll, as 
well as the comparatively small amount of damage done, 
is to be explained by the fact that the people were more 
on the alert after their experiences of last month, and 
that after the havoc caused by the first disturbance there 
was not much left to destroy. 


ARRANGEMENTS have been made to hold a joint meeting 
of members of the American Institute of Mining Engineers 
and of the fron and Steel Institute in London during the 
week commencing July 23. The Lord Mayor of London 
has kindly consented to act as chairman of the London 
reception committee, and a varied programme of entertain- 
ments, visits, and excursions will be provided. Meetings 
for the reading and discussion of papers will be held on 
the mornings of July 24, 25, and 26, with visits to works 
in the afternoons. The Lord Mayor will give an evening 
reception at the Mansion House on July 24. On July 27 
the annual dinner of the institute, to which the American 
visitors are invited, will be held at the Guildhall. Detailed 
particulars will be issued when the arrangements are 
further matured. After the meeting in London, a tour will 
be arranged for the American visitors to York, Middles- 
brough, Newcastle-on-Tyne, Glasgow, and Edinburgh. As 
un alternative excursion a number of the American visitors 
have been invited by the local reception committee for the 
summer meeting of the Institution of Mechanical Engineers 
to take part in the Cardiff mecting of that society. 


As previously announced, the annual meeting of the 
Iron and Steel Institute will be held on May 10-11. At 
the first meeting the Bessemer gold medal for 1go6 will 
be presented to Mr. Floris Osmond (Paris), and the awards 
of the Andrew Carnegie gold medal and research scholar- 
ships for 1906 will be announced. Among the papers that 
ure expected to be submitted during the meeting are the 
following :—Influence of silicon, phosphorus, manganese, 
and aluminium on chill in cast iron, EK. Adamson ; influence 
of manganese on iron, Prof. J. O. Arnold; relation between 
type of fracture and microstructure of steel test pieces, 
C. O. Bannister ; use of oxygen in removing blast furnace 
obstructions, C. de Schwarz; volume and temperature 
changes occurring during the cooling of cast iron, Prof. T. 
Turner. The following reports on work carried out during 
the past year by holders of Carnegie research scholarships 
will be submitted :—Hardness of the constituents of iron 
and steel, Dr. H. C. Boynton; heat treatment of wire, 
J. Dixon Brunton; quaternary steels, Dr. L. Guillet; in- 
fluence of carbon on cast iron, W. H. Hatfield; prepar- 
ation of carbon-free ferromanganese, E. G. Ll. Roberts 
und E. .\. Wraight; deformation and fracture in iron and 
steel, W. Rosenhain. 


THE most important paper in No. 181 of the Proceedings 
of the American Thilosophical Society is one by Miss 
M. E. Marshall on the anatomy of that aberrant night- 
jar Phalacnoptilus nuttali, the investigation taking into 
consideration the mutual relationships of the three families 


usually included in the Caprimulgi. 


AMONG the contents of the Sifsungsberichte of the Royal 
Bohemian Academy of Sciences for 1903 may be mentioned 
an article by Dr. .A. Frié on the reptiles of the Bohemian 
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Cretaceous ; Montenegro leeches, by Mr. R. Blanchard; the 
glanas of holothurians, by Mr. K. Thon; and the third 
part of an account of certain fresh-water amphipod crus- 
taceans, by Prof. F. Vejdovsky. 


Isa paper published in the Proceedings of the 
Rochester (U.S.A.) Academy of Science (iv., p. 203) Mr. 
C. L. Sarle concludes that the Silurian fossils described 
as Arthrophycus and Diedalus, the nature of which has 
received very various interpretations, are really burrows, 
Daedalus, at any rate, being probably the work of a 
sedentary polychatous annelid. The structures form 
elaborate open spirals of the ‘‘ Archimedean ”’ type. 


TueE concluding portion of the catalogue of the marine 
shells of Victoria, by Messrs. Pritchard and Gatcliff, forms 
the main portion of the contents of part ii. of vol. xviii. 
of the Proceedings of the Royal Society of Victoria. Mr. 
F. Chapman describes a new cephalaspid fish from the 
Silurian of the colony, referred to the genus Thyestes 
(Auchenaspis), as T. magnificus. The species of the genus 
hitherto known are all small, but the new one rivals in 
this respect the majority of the representatives of the 
typical Cephalaspis. 


THE contents of Scientific Investigations (lisheries, 
Ireland), No. 7, 1904 (1906), include a report by Mr. 
E. W. L. Holt on artificial propagation of Salmonidz in 
1904-5; notes on the spawning season of rainbow trout, 
by Mr. C. Arens (the translation of a paper written for 
the International Fish Congress at Vienna last year); 
records of salmon-marking experiments in Treland from 
1902 to 1905, by Mr. A. B. E. Hillas; and statistical in- 
formation relating to salmon fisheries. 


In a report by Mr. E. D. Sanderson on miscellaneous 
cotton-insects in Texas, forming Bulletin No. 57 of the 
Entomological Division of the U.S. Department of Agri- 
culture, attention is directed to the fact that, owing to 
the ravages of the “ boll-weevil,’’ cotton cultivation has 
entered on a new phase in Texas, and that noxious insects 
which were formerly ignored have now assumed, in con- 
sequence of early and rapid cultivation and reduced 
acreage, increased importance as factors in the success or 
otherwise of the crops. .\lthough the investigation is still 
in its infancy, it is suggested that the remedy for these 
minor pests will be found in improved methods of eulti- 
vation rather than in recourse to poisons. 


We have received separate copies of several papers 
recently published in the American Journal of Science, 
among which are three by Mr. G. R. Wieland on Cre- 
taceous turtles and tortoises, which have been already 
noticed in our columns. In a fourth the same author dis- 
cusses the ** pro-embryos ”’ of the fossil cycads of the group 
Bennettiteas. Since, with the exception of the archegonia 
of Cycadinocarpus, no developmental stage has hitherto 
been described in any fossil plant, the discovery is regarded 
by the author as one of the highest importance. This paper 
is dated 1904; while others, by Dr. J. Wortman, on re- 
mains of Eocene Primates in the Peabody Museum, were 
originally published during that and the preceding year. 
Of more recent date is a revision of the New Vork Helder- 
bergian crinoids, by Miss M. Yalbot, and a review of the 
fauna of the Paleozoic Chazy Limestone of North America, 
by Mr. P. E. Raymond. 


Notes on Bahama snakes, by Mr. J. 1. Cole, and the 
description of a new Bahama sea-spider, or pycnogonid, 
by Mr. 1. Barbour, form two of the articles in the March 


issue of the tmertcan Naturalist. Mr. W. Stone can- 
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tributes notes on Pennsylvanian and other reptiles and 
amphibians, while Prof. M. A. Wilcox commences an 
account of the anatomy of the limpet, .lcomaea testudinalts, 
a subject to which he has for several years devoted atten- 
tion. The author states that he has endeavoured to make 
the communication ‘ serve as an introduction to the study 
of the fascinating but neglected group of Gastropoda.” 
In the sixth article Dr. A. Hollick and Prof. bk. C. 
Jeffrey discuss the affinities of certain Cretaceous plant 
remains commonly assigned to the genera Dammara and 


Brachyphyllum. The so-called Dammara is assigned to a 
new genus of araucarian under the name of Proto- 
dammara, while the shoots and branches referred to 


Brachyphyllum are likewise of an araucarian nature. 


Tne February number of Le Bambou contains an article 
on the identitication of species of Phyllostachys, also 
cultural hints on some of the Arundinarieze, and notes on 
the resistance of bamboos to frost in the south of France. 


THE list of new garden plants for the year 1905, issued 
as appendix iii., 1906, to the Kew Bulletin, contains, as 
usual, a large number of orchids, especially species of 
Cattleya, Cypripedium, Dendrobium, and Odontoglossum. 
The African continent continues to furnish a considerable 
proportion of plants, including species of Aloe, Lissochilus, 
and Polystachya. Messrs. J. Veitch and Sons have intro- 
duced a number of Chinese plants, of which the Primulas 
have attracted attention, particularly Primula Cock- 
burniana that bears large orange-scarlet Howers. 


A SECOND paper on the Panama Canal, by the Hon. 
Theodore P. Shonts, chairman of the Isthmian Canal 
Commission, is published in the February number of the 
National Geographic Magazine. The experiments with 
foreign labour, arrangements for transportation facilities, 
and similar matters are fully described. 


THE report on the state of the ice in the Arctic seas 
during 1905 has been issued by the Danish Meteorological 
Institute. The general conclusion drawn is that great 
masses of ice were disengaged from the firm ice in the 
north polar regions at an earlier date than usual, and the 
ice drifted southward faster and in greater quantities than 
in a normal year. 


Tue February number of the Bulletin of the American 
Geographical Society is almost entirely devoted to a report 
of the second annual meeting of the Association of American 
Geographers, which was held in New York on December 
26 and 27 last, under the presidency of Prof. W. M. Davis. 
About thirty-three papers were communicated, and ahstracts 
of most of these are to be found in the report. 


In an article entitled ‘‘ Winning the West,’’? in the 
February National Geographic Magasine, Mr. C. J. 
Blanchard gives an interesting account of the extraordinary 
progress made by the United States Reclamation Service 
during the last few years. Of the fifty millions of acres 
which it is estimated can be reclaimed from the desert by 
irrigation, ten millions have already been made produc- 
tive, at a cost of some ninety millions of dollars. This 
area is occupied by a population of about two millions, and 
every year it returns a harvest valued at more than one 
hundred and fifty millions of dollars. 


WE have received a reprint of a paper, published in the 
Bulletin of the American Geographical Society, by Mr. 
Daniel T. Macdougal, on the delta of the Rio Colorado. 
With the help of a map by Mr. Godfrey Sykes, which 


NO Ne Os aor 


accompanies the paper, the author describes the complex 
hydrography of the region between the international 
boundary und the present head of the Gulf of California. 
Some useful notes on the climate and flora are added. The 
paper gains in interest from the fact that the Salton sink 
and Imperial Valley immediately to the north of the 
boundary are likely to be greatly modified in the near 
future by the work of the U.S. Reclamation Service. 


THE report of the Meteorological Council for 1904-5 (the 
last year of the administration of the Mcteorological Office 
by that body), which was recently presented to Parlia- 
ment, contains an interesting account of the operations of 
the office since its establishment as a department of the 
Board of Trade under Admiral (then Captain) FitzRoy in 
1854. The amount of up-hill work carried out by Admiral 
Fitznoy, with Mr. T. H. Babington as scientific assistant, 
and the very few clerks at his disposal was remark- 
able. His first care was to issue trustworthy instru- 
ments to vessels of the nayy and mercantile marine, and 
to collect observations relating to meteorology over the 
oceans; but pending the receipt and collation of these 
observations he quickly converted Maury’s numerical wind 
charts into seasonal charts of graphical wind-stars, and 
issued them in great numbers to seamen. These were soon 
supplemented by monthly charts, from observations obtained 
from British ships, combined with those from Maury’s 
charts. Subsequently he collected and collated synchronous 
observations for both land and sea, from the study of 
which he was enabled to commence his system of storm 
signals and weather forecasts by which his name in this 
country is best known. After his death, in 1865, the 
management of the office was placed under a committee of 
the Royal Society, with an increased grant; this body 
established the self-recording observatories, and under the 
able administration of Mr. R. 11. Scott, as director, the 
operations of the office were greatly extended. In 1877, on 
the recommendation of a committee of inquiry, the 
Meteorological Committee, the services of the members of 
which were honorary, was replaced by a paid council, with 
a further increase in the grant. After the lamented death 
of Prof. Henry Smith in 1883, General (now Sir Richard) 
Strachey became chairman; his great administrative power 
and ability in the direction of the constantly increasing 
work and usefulness of the office (with Mr. Scott, and more 
recently Mr. Shaw, as secretary), are too well known to 
require further comment here. The work of all depart- 
ments, relating to marine meteorology, weather forecasts, 
and the discussion of the observatory and other records, 
attained a high degree of excellence, and compares favour- 
ably with that performed by any foreign meteorological 
organisation. 


A NEw method of exactly standardising thermometers 
between o° C. and —4q°-o C. has been devised by Prof. 
T. W. Richards and Mr. F. G. Jackson; it is described 
in the Proceedings of the American Academy (vol. xli., 
No. 21), and consists in observing the temperatures re- 
cordea for the freezing point of dilute hydrochloric acid 
solutions of known concentration. A table is given of the 
values for the freezing point of solutions of different 
strengths. The method should be of special service in 
standardising thermometers used for accurate physical- 
chemical researches, particularly in measurements of the 
freezing point of dilute solutions. 


Ix the Proceedings of the American Academy of Arts 
and Sciences (vol. xli., No. 20) Prof. Theodore W. Richards 
and Mr. R. C. Wells deal with the possibility of utilising the 


temperature of transiien of sodium: bromide ‘hydrate into 
the anhydrous salt as a fixed point in accurate thermometry. 
\s the result of their investigations they conelude that 
when the salt is quite pure the transition of the dihydrate 
into the anhydrous salt takes place at a temperature of 
but that the cxact the 
is slightly madificd by the presence of 


Kee (iat. Tee, value of transition 


point traces of 
impurity, Considerable difficulty is experienced in pre- 
paring pure sodium bromide free from sodium chloride ; it 
cannot he obtained by re-veystaliising the ordinary bromide, 
but must be made fran. pure bromine and pure sodium 
carbonate. 


these 


Details are given of the methods used in puri- 
the sodium bromide ultimately 
obtained giving a value of 23 008 for the atomic weight of 
sodium; this value agrees closely with that recently found 


fying materials, 


for the alomic weight by the same investigators using a 


method based on the anilysis of sodium chloride. 


Tue variation of the properties of the hydroxyl group 
of alcohols as the nature and number of the alkyl radicals 
attached to the carbon atom are vuried forms the subject 
of a suggestive paper by Prof. Louis Henry in No. 12 of 
the Bulletin of the Belgium. “Phe 
observations are of interest both from practical and classifi- 
catory standpoints. 


Royal Academy of 
It is pointed out that as the number 
of alkyl groups is incressed in passing from a primary to 
a tertiary aleohol, the characterising the 
hydroxyl pass from those with the hydroxyl 
radical of water to those chiuracteristic of the hydroxy! 
of bases, potash. In particular the different 
behaviour is emphasised of the three classes of alcohols 
towards the halogen towards acetyl chloride, 
means of hydrogen chloride 


properties 
associated 


such iis 


hydrides, 
and during esterification by 


and a fatty acid. The generalities established can be 
utilised as ua means of predicting the behaviour of the 
mixed alkyl ethers when subjected to the decomposing 


action of the halogen acids. 


A WELL-ILLUSTRIIED price-list of sundials and = sundial 
pedestals has just been issued by Messrs. Newton and Co. 
Many forms of horizontal and vertieal dials, and 
are described in the catalogue, which should 
be seen by anyone who desires to poss 


also 
pocket dials, 


‘ss a timekeeper of 
this kind as a reminder of the days when hours were 
marked by shadows on a dial. 


A copy of the report for i905 of the Rugby School 
Natural History Soviety has been received. It is to be 


regretted that ‘‘a distinet falling off in the keenness of 
the sections taken as a whole"! during 1qo5 was, accord- 
ing to the preface, noticed by the officers of the society. 
It may be hoped that the present yeur will, by ils ex- 
ceptional exhibition of vigour, retrieve the character of what 
has been a hard-working society. 


Tue Journal of the Roval Sanitary [nstitute (vol. xxvii, 
No. 3) contains the full text of the important series of 
papers read at the conference on smoke abatement in 
December, The list the address by Sir 
W. Tl. Preece, K.C.B., on factory and trade smoke abate- 
nent; und stoking, by Commander W. F. 
Caberne; on the abatement of smoke from factories, by 
Dr. S. Rideal; on the artificial production of persistent 
fog, by the Hon. Rollo Russ-Il; on the destructive effect 
of smoke in relation to plant life, by Mr. Arthur Rigg; 
on the work of the Ikiumburg Smoke \batement Society, 
by Mr. J. B.C. Kershaw; on observations on smoke 
wv Mr. J. W. Lovibond; and on the effect of 
sinoke on plant Hle, by Miss WM. Agar. 
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1905. includes 


papers on 


densities, by 
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OUR ASTRONOMICAL COLUMN. 

Vie Conxiinvous SPECTRUM OF THE CHROMOSPHERE.~ AL 
interesting communication dealing with the question of the 
existence of a continuous spectrum in the radiations 
emitted by the chromosphere was communicated to the 
Paris Academy of Sciences by M. Deslandres on March 20. 

M. Deslandres made special preparations for the eclipse 
in August last in order to determine whether the continuous 
spectrum (i.e. the radiations emitted by solid «cr liquid 
particles) of the chromosphere is brighter, us bright, or 
less bright than that of the neighbouring corona. Employ- 
ing coloured sereens, which absorbed the gaseous radi- 
ations, he photographed the uneclipsed ring of chromo- 
sphere and corona directly, and, in order to determine 
what proportion of the transmitted radiations was duc Lo 


the light emitted by the metallic prominences, &c., he 
simultaneously employed two grating cameras which dis- 
closed the presence and intensity of the latter. 

Comparing the images photographed through screens 


with similar ones obtained in the usual manner by Count 
de Ja Baume Pluvinel, it was seen that the former cx- 
hibited many striking peculiarities in the large group of 
prominences in the north-east quadrant. On the screen 
photographs the prominences were much shorter than on 
the ordinary photographs, whilst their base and a serics 
of nuclei towards the north were much brighter than the 
other portions, features not noticeable on the ordinary 
negatives, Spectregrams of the corona secured at Palma 
by Dro W. J. S. Lockyer confirmed the results of this 
comparison. 

M. Destandres concludes that these prominences did emit- 
# continuous spectrum which was more intense than that 
of the neighbouring parts of the corona, and were far 
richer in incandescent particles. | programme for the 
prosecution of this important research in future eclipses 
uccompunies M.  Deslaundres’s communication (Compics 
ods, NOL Ta) 

Oye T1VE-PRISM DETERMINATIONS OF STELLAR RADIAL 
Viecoctngs.—Cireular No. ro of the Harvard College 
Observatery contains a brief description of some results 
recently obtained with the objective-prism method of deter- 
mining radial velocities. In this method an exposure is 
made in the usual way, then the prism is turned through 
tSo° and a similar exposure mide, or the telescope may be 
reversed and the photographic plate turned through 18e°. 
Stars with known velocities serve as standards for the dis- 
placement of the corresponding lines in the two spectra. 

A reproduction of a spectrogram of the Pleiades, taken 
on January 29 with the ri-inch Draper telescope, is given 
in the Circular. On this plate about a dozen stars could 
he measured, and the probable error in the resulting 
velocities would be about +3-5 km. The seale is 
52”.6=0-1 em., and the exposures were thirty-seven and 
thirty minutes respectively. On another plate, secured an 
January 29 with two exposures of about twenty minutes 
eavh, about oo stars could be measured, although a 
number of them, owing to distortion at the edge of the 
plate, could only be employed to asvertain the corrections 
necessary. 

In No. 2, vol. xxiii., of the Astrophysical Journal, Mr. 
Geo, ©. Comstock discusses a similar method for deter- 
mining radial velocities, but he proposes two similar direct- 
vision prisms placed in front of the objective. Formule 
for calculating the velocities from the measures obtained 
accompany Mr. Comstock’s paper. 


Tur Osservation oF Loxc-reRriop  VaRiABLEs.—In 
Circular No. 112 of the Harvard College Observatory Prof. 
Pickering publishes a plea for the organised observations 
of long-period variable stars, observations which are 
especially suitable for amateur observers. In order to 
facilitate this work various catalogues of such stars have 
already been published by the Harvard observers, and a 
new onc, hringing the results up to date, is now in the 
printer's hands. When published, copies of this catalogue 
will be given to all observers who can make use of it. 

A number of enlarged copies of Father Ihagen’s charts 
of the fainter variables are also being prepared, and will 
be supplied at cost, or given, to observers qualified to use 
them. Instructions as to the improved method of making 
these ohservations are included in the present Circular. 
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]? will be sufficient to mention such names as the Black 

Hills, the Bighorn Mountains, the Foxhills and 
Laramie Range, and the Garden of the Gods to indicate 
that the preliminary report on the Central Great Plains (1) 
includes some classical and highly interesting ground. 
Vhe area covered by the report comprises the greater part 
of South Dikota, Nebraska, and Nansas, and the eastern 
part of Colorado and Wyoming an area of no tess than 
13 inillion square miles. 

A good deal has already been written about one portion 
or another of this vast region; the first half of thi. volume 
gives a clear generalised account of the stratigraphy and 
stractural geology of the whole; it is, however, by no 
means a mere abridgment of previously guthered inform- 
ation—it embodies the results of much original work. 

From the time when the middle-Cambrian washed 
the Rockies and the adjacent highlands up to the latest 
physiographic conditions, the geological history of the 
region is here depicted in a broad manner. Onc featare 
of this country at once arrests attention, viz. the repetition 
in one epoch after another of widespread, uniform con- 
ditions of sedimentation—thus the great expanse of 
Dakata-Lakota sandstone in Cretaceous times, the equally 
widespread Arikaree sands ol the 
Tertiary, and to-day the sandy alluvial 
deposits laid down by the rivers when 
they can no longer bear their load, 
and spread far and wide as the 
streams slowly turn from course to 
course. Less striking, perhaps, but 
equally widespread, are the argil- 
faceous deposits like the Pierre shale 
of the Cretaceous. Here, as in other 
parts of the world, a series of ‘‘ Red 
Beds’ puzzles the geologist to place 
a limit to the top of the Carboniferous 
or the base of the Trias. 

Bul it is not so much for the pure 
geology that this report will be read 
as for a guide—a very practical guide 
to the sourees of underground 
water. The general conditions govern- 
ing the underground water system of 
the Great Plains are simple. A thick 
succession of alternating sandy and 
impervious sediments constitutes the 
rocky floor of the country. These 
beds are tilted up in the north and 
west, and dip thence gradually south- 
ward and eastward. Water-bearing 
beds are found in the Cambrian and 
in every other formation locally up to 
the recent hifls of blown sand; but by 
far the most iniportant is the Dakota A 
sandstone, which spreads out as a great sheet 150 feet to 
300 feet thick beneath the entire arca of the plain. This 
sandstone is underlain by the Red Beds or by the Carbon- 
iferaus limestone and shale, or, in East Dakota, by the 
Siaux quartzite; it is overlain by the great mass of clays 
and shales of tne Benton, Niobrara, and Pierre form- 
ations. The principal zone of intake lies 4000 feet to 6000 
feet above sea-level on the flanks of the Rocky Mountains 
and the Black Hills; as a result, high pressures are found 
in wells hundreds of miles from this region. 

In this country we trust that the bearing of grological 
structure upon the amount and quality of water to be 
obtained in any given area is as well understood as it is 
across the Atlantic. Vet, although to be ‘*' like mother 
makes it '’ may express the excellence of a soup, the same 
can in no wise be said of geo-hydrological literature. We 
have a curious shyness about graphic modes of presenting 
information, a diffidence about making unavoidably clear, 
so that he who runs may read. It is in this direction that 

1 Renorts of the United States Geological Survey. (1) Preliminary 
Report on the Geolngy and Underground Water Resources of the Central 
Great Plains. By N.H. Darton. 1905. (2) Preliminary Report on the 
Geology of the Arbuckle and Wichita Mountains in Indian Territory and 
Oklahoma, By J. A. Taff. With an Appendix on Ore Deposits by H. 


Foster Bain. 1904. (3) The Geology of the Perry Basin in South-eastern 
Maine. By G. O. Smith and David White. 1905 
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Fic. 1-—* Toadstool Park in badlands west of Adelia, northern Sirux county. Nebr. 
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the volume under discussion excels, there are no fewer 
than fourteen maps, and twelve of these bear directly upon 
water-supply problems. 

The landowner, the engineer, the manufacturer, rarely 
has the time or the requisite special knowledge to sift the 
information usually conveyed in records of well borings. 
Ile cannot afford to spend hours in the endeavour to dis- 
cover whether the “ ratchel ’’ of one sinker is the “‘ muck 
and rubble’ of another, whether ‘* blue hungum”’ can 
really be distinguished from ‘* hard bind,”’ or Nimmeridge 
clay from Gault. The geologist must know these things ; 
what the landowner asks him is, [low deep must I sink 
for water here? and How much may I expect to find? It 
is truce that none but Providence or the ‘* dowser’’ could 
answer these questions in terms of precise exactitude, but 
the report before us proves how much can be done by 
taking the subject seriously und by the application of 
graphic methods to focus the geological information in its 
varied forms into one or more simple images, so that even 
the “man in the street“ cun sce at a glance what are the 
possibilities of any. particular situation. Whe maps, in 
addition to giving the general geology, shaw also the under- 
ground areas occupied by the more important formations 
separately, and, by means of contours, the depth of the 
bed-rock beneath superlictal deposits, the depth of the 


Sand- 


stones overlain by Brule clays 


most important water-bearing stratum, and the altitude of 
the head of water, as well as other useful information. 

The volume is profusely and beautifully illustrated. 
Three of the plates, exhibiting forms produced by erosion, 
have been reproduced to accompany this notice, 

Mr. Taff in his report (2) describes the structure and 
stratigraphy of the two groups of hills, the Arbuckle 
and Wichita Mountains, which rise abruptly, like islands, 
from the Red Rock plain in Oklahoma and Indian Terri- 
tory, a region which lies suuth-east of that described in 
the previous report. 

These two hill-groups have a common alignment, their 
axes trending north-westward and south-eastward. Their 
geological history appears to be identical; underlying the 
sedimentary rocks in each case are pre-Cambrian granites, 
granite-porphyries, und aporhyolites—the oldest rock is a 
gabbro, in the Wichita group. The succeeding Cambrian 
and Ordovician struta bear no evidence of folding: the 
period of uplift which has led to the exposure of the 
igneous pre-Cumhrian rocks began in the middle of the 
Pennsylvanian (Carbeniferous) epoch and culminated near 
its close, before the deposition of the Red Racks (? Carbon- 
iferous or Permian) which in this region constitute the 
prevailing sarface rock. 

We are glad to see that the field staff records its appreci- 


594 


ation of the arrangement by which the palwontologists 


were enabled to accompany the party—a very proper plan, 
and one which in this case greatly facilitated the speed 
and exactness of correlation and mapping, besides 
accumulating material for an import- 
ant monograph on the fossils. 

The report contains two geological 
maps and several views of the scenery. 
An appendix on the reported ore de- 
posits of the Wichita Mountains, by 
Mr. HH. Foster Bain, should be of use 
as a warning to prospectors. 

(3) Henceforth let no man say there 
is coal in Perry. For seventy yeurs 
have the dwellers in south-eastern 
Maine cherished the hope that coal 
lay within their borders ; and had thry 
not good reason? Perry lies near the 
edge of a structural basin, and they 
had been told that the ‘ Perry ’’ beds 
were Triassic, consequently that coal 
might be found beneath them; the 
Canadian Geological Survey had 
coloured the beds Carboniferous on 
their map--in spite of Sir William 
Dawson's diagnosis of the plants—and 
mining ‘‘experts,’' glancing at the 
same obscure plant remains, had said, 
“ Here you are, the very thing,’ and 
had gladly bidden the people to bore; 
and they bored, through the Perry 
beds into the Silurian lavas, but into 
no coal. Still in hope, the sum of 15,000 dollars was asked 
for to put down more bore-holes ; it was decided, however, 
first to call in the aid of the U.S. Geological Survey De- 
partment, with the result that Messrs. Smith and White 
were sent to examine the ground. Then, hev presto! the 
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Fic. 2.—Eroded Sandstones, Monument Park, Colorado. 


obscurity vanished—a ten days’ reconnaissance was 
enough. There is no coal in the Perry beds, only con- 
gslomerate with au little sandstone and shale and inter- 
stratified basic Java. Subsequent examination of the badly 
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preserved 

Devonian, 
two new 

plates, 


plants confirmed the age of the beds to be 

probably Chemung, and, incidentally, produced 

generic types. The plants are figured in six 
Ale Ak dite 
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Fic. 3.—"‘ Jail Rock,” showing castellated form of weathering of Gering sandstone and slopes 
tof Brule clay ; valley of North Platte in the distance. 


S7LDIES OF TEMPERATORE ig 
PRESSURE ORSERVATIONS. 
\ ETEOROLOGISTS will be interested in a paper 
e recently published by Dr. van Rijekevorsel, and 
entitled ‘* Nonstant auftretende secundare Maxima und 


Minima in dem jahrlichen Verlauf der meteorologischen 
Erscheinungen,’’ part ii. (Rotterdam: Van Iengel, 1905). 
This is really the second portion of a previous publication, 
only in this instance the number of stutions dealt with 
is; more numerous, and the stations themselves more 
generally distributed over the earth's surface. 

By the method explained in the pamphlet 
has obtained for twenty-two stations the mean annual 
temperature variations, the resulting curve representing 
the meun of observations of altogether 3636 years. The 
uuthor then proceeds to eliminate the annual period of 
twelve months, and also discusses the residuals. The 
main result at which he arrives is that, no matter whether 


the author 


he deals with all the observations collectively, with the 
European stations ulone, or with stations collected in 
north or south hemispheres, there is over the whole 


earth’s surface during twelve months a half-yearly period 
of temperature the epochs of which are identical. It 
shows maxima in the beginning of March and September, 
and two minima in the first days of June and December. 
Another oscillation which is referred to is one cumposed 
of a series of very small maxima and minima. 

With regard, however, to the six-monthly oscillation of 
temperature, a variation which seems to be clearly marked, 
it is interesting to note that the epochs of maxima seem 
to pick out the times when the north and south poles of 
the sun are conseculively turned towards the earth. 

As the author finds that stations representing the north 
and south hemispheres give practically identical results, it 
would be interesting if he would try an east and west 
system of grouping of stations, and see if the same result 
is obtained. In the light of recent work, it seems quite 
possible, but not probable, that if stations in North- 
West Africa, South and North .\merica, Honolulu, and 
Siberia be formed into one group, and the rest of the world 
into another, the same variation, but of opposite or nearly 
opposite phase, might be the result. The attempt is well 
worth trving, since the author has all the material ai his 
hand, and the more stations employed in South \merica to 
counterbalance the larger number used and more easily 
obtained in the European area the better. In this pamphtet 
curves are given showing the variations derived, and 
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numerous tables containing the data for stations which 
possess observations extending more or less continuously 
over fifty years or more. 

In a recent number of the Meteorologische Zeitschrift 
(January) Prof. Holfrat Hann has contributed a new deter- 
mination of the mean temperature of the earth’s atmo- 
sphere. In the second edition of his classical ‘‘ Lehrbuch 
der Meteorologie,’’ recently noted in this Journal, he gave 
us the results of a discussion of the material then avail- 
able, but the publication of more data by Prof. Mohn 
dealing with the air temperature in the region of the 
North Pole renders a slight modification of the mean values 
necessary. 

Prof. Mohn has just completed a study of the meteor- 
ological observations made during Nansen’s memorable 
North Polar expedition in 1893-6, and has heen able to 
make a new determination of the mean temperatures of 
the air for the parallels of latitude 60° to go° north. These 
new values have enabled Prof. Hann to re-calculate afresh 
the mean temperature of the whole northern hemisphere, 
using the results obtained in the investigation of Spitaler 
for the parallels from o% to 55° N. The value obtained 
for the mean of the northern hemisphere was finally 
15°-1 C. Vor the southern hemisphere Prof. Hann had 
previously determined the value to be 13°-6 C., so that the 
mean value for the whole earth comes out as 14°35 C. It 
is interesting to remark that the northern hemisphere 
appears to be 1°-5 C. warmer than the southern. Spitaler 
in 1886 came to a similar conclusion, his figures being :— 


Northern hemisphere som ae che ep 
Southern hemisphere : TieeSiee 
Whole earth ... Pe ee Pk LS Tae 
kixcess of N. over S. GHEY 5, 


Prof. Hann points ont that the meteorological observ- 
ations made during the recent Antarctic expeditions will 
be of special interest in relation to this question, since a 
new and better determination of the value for the sonthern 
hemisphere is rendered possible. 

Attention is directed to the investigation of Prof. Supan, 
who formed the mean air temperatures into two groups, 
namely, east and west hemispheres, the dividing lines being 
20° W. and 160° E. In this case the eastern hemisphere 
appears to he the warmer, as can be judged from the follow- 
ing mean temperatures calculated by Prof. llann :— 


Hemisphere 
West East 
North Pole to equator Cte (Oe as | Sustrts) (Cy, 
SonthePole to 30° Ne EUSY pp 54,5 


ROmeNe tO! CQUALOL GeO o:T 5, sc. 257.0 
Equator to) 30° See eT | 
Equator to 50° S. 


It is only when more southern latitudes are included in 
the regions investigated that the resulting values give an 
excess of temperature for the western hemisphere. 

In the northern hemisphere the land exceeds the water 
surface, while the opposite is the case in the southern 
hemisphere. The figures given above for these districts 
indicate, therefore, that the land has a capacity for raising 
the mean temperature of the air, the temperature of the 
northern in excess of the southern hemisphere being 1°5 C. 

According to General Tilto, there is a greater proportion 
of land to water in the eastern than in the western hemi- 
sphere, the values being 


Per cent. Per cent. 

; land water 
Western Hemisphere (80° N. to70°S.) ... 17... 83 
Eastern . a a Ee cto OB 


From this, therefore, the eastern hemisphere should be 
warmer than the western. The above figures show that 
this js actually the case, thus corroborating the deductions 
made for the relative temperatures of the north and south 
hemispheres. 

In an article which appeared in these columns in 1904 


(vol. Ixx., p. 177) entitled ‘‘.A World-wide Barometric 
See-saw,'’ an account was given of the results of a 
study by Sir Norman Lockyer and myself of baro- 


metric changes of short period, which brought to light the 
existence of two large regions on the earth’s surface, anti- 
podal to one another, which behaved in an inverse manner 
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to each other. In this article a chart was given illus- 
trating the distribution of the different types of pressure 
variation, and it was pointed out that the further any 
station was placed from the centres of the two main 
regions, namely, India and Cordoba, the less the baro- 
metric variations were like those of these two regions. 

In a recent paper by Dr. Wilhelm Krebs, of Gross- 
flottbek, entitled *‘ Barometrische Ausgleichsbewegung in 
der Erdatmosphare "’ (Das Weltall, Jahrgang 6, Heft 8, 
p. 118), the distribution of this short-period barometric 
change is discussed, and the author constructs an isophase 
chart from some of the data published in the original com- 
munication [rom which the above-mentioned article was 
un abstract. 

The method adopted by Dr. Krebs is to call the Indian 
(Bombay) barometric change 100 per cent., and determine 
the percentage of the changes in relation to India at nine- 
teen other stations distributed over the earth's surface. 
This procedure is really not valid, because there are two 
stations, namely, Bombay and Cordoba, which should both 
be taken as too per cent. each, the one positive and the 
other negative. Calling Bombay 100 per cent., Dr. Krebs 
deduces Cordoba as 31 per cent.! Since the Cordoba 
pressure change is the inverse of that of Bombay, it is 
difficult to see how the 31 per cent. is obtained. Further, 
the chart becomes very misleading, for the isophase lines 
connect up places which have a totally different short-period 
barometric variation. Thus, for instance, his 70 per cent. 
line passes through Norway and Sweden, European Russia, 
Arabia, the Indian Ocean, and Australia. The pressure 
changes in the latter three regions are closely simijar, but 
all very different from those existing in the first three 
regions named. 

As a matter of fact, the chart already referred to as 
published previously in this Journal was really an isophase 
map. In it each of the different signs there adopted, 
namely, +, +?, —, —?, &c., represented types of baro- 
metric changes, the + signs, for instance, representing all 
places which behaved like India, and therefore represented 
as 100 per cent. according to Dr. Krebs’s method. .\ more 
minute differentiation than this seems at present impossible 
until a much larger number of stations are employed in 
the survey. Wittiam J. S. Lockyer. 


THE MINERAL WEALTH OF ALASKA. 


RECENT developments have shown that Alaska as a 

mining field stands in the [ront rank among the 
possessions of the United States. Its annual gold produc- 
tion represents a value of some 1,600,000!. It produces 
silver, copper, and coal in considerable quantities, and its 
recently discovered tin and petroleum deposits are of great 
promise. During the past year the investigation of the 
mineral resources of Alaska has been energetically carried 
on by the United States Geological Survey under adverse 
conditions, and the Bulletins (Nos. 259, 250, and 236) 
recently published by Mr. .\. H. Brooks, Mr. G. C. Martin, 
and Mr. C. W. Wright afford striking evidence of the 
excellent work that is being done in this direction by 
officers of the survey. Attention has naturally been directed 
chiefly to the gold placers. The placers of the Seward 
Peninsula, a field embracing an area of 20,000 square 
miles, still hold the first place in gold production in 
Alaska. Seven distinct types of alluvial gold deposits are 
met with in Alaska :— 

(1) Creek placers, at the level of small streams. 

(2) Hillside placers, on slopes. 

(3) Bench placers, in ancient stream deposits 50 feet to 
300 feet above present streams. 

(4) Gravel-plain placers, in the coastal plain of Seward 
Peninsula. 

(5) Sea-beach placers, on 
access. 

(o) Lake-bed placers, in beds of present or ancient lakes. 

{7} River-bar placers, on gravel flats near the beds of 
large streams. 

The mining of placer gold in Alaska is carried on during 
June, July, August, and September; and mining operations 
are rendered difficult not only by the short available season, 
but also by the lack of fall in the streams, the poor supply 


shore to which waves have 
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of water and timber, the half-frozen .ondition of the 
gravel, and the high cost of labour and transport. In 


spite of these chstacles the wide and uniform distribution 
of alluvial gold, the healthy climate, and the proximity 
of the phenomenally rich goldfields of the British Yukon 
territory justily prospecting and mining for gold over so 


extensive an area. The methods of gravel and placer 
mining in vogue are well described by Mr. C. W. 
Purington. Hydraulic methods are the favourites, and the 


construction of the requisite ditches has gone on with 
great activity, about a hundred miles being under con- 
struction and a Similar length in use. In the Porcupine 
district in scuth-eastern Alaska, near the international 
boundary, hydraulicing has proved econamical. ‘The gravel 
is attacked in this way, and sluice-boxes ure Jain on hed 
rock, eversthing being worked into them by the powerful 
stream from the hydraulic nozzle. 

Of the gold-are depesits in Alaska by far the 
important is that of the AMlaska-Treadwell mine on the 
eastern side of Douglas Island. The ore bodies consist of 
mineralised albite-diorite occurring in the form of intrusive 
dykes in black slates. “The dykes are distributed through- 


WMeOst 


out a zone ubout 3e00 feet in width, extending along 
the strike fer three miles. The ore consists mainly of 


rock impregnated with pyrites, in part filled by veins of 
calcite and quartz. The average value of the rock mined 
is Ss. per ton. The ore dykes have been developed along 
the dip for a distance ol about 1000 feet. Hot ascending 
solutions, possibly of magmatic origin, uppear to have been 
the cause of inineralisation, and the evidence is in favour 
of only one period of concentration. 

None ef the metals of the pkttinum series has vet been 
found in the Alaska alluvium, but stream tin discovered 
on the Anikovik River in taaa hus been found over un 
urea of 4530 square miles. During the season of igoy de- 
velopment work on tin lodes was in progress at Lost River 
and Cape Mountain, and new discoveries af tin lodes were 
reported at Brooks Mountain, Ears Mountain, and in the 
Darby Mountains, all in Seward Peninsula. 

The attempts to develop petroleum fields ta Masha whieh 
were begun in wor have been continued, but so far with- 
out any commercial production. 

Promising ,surface indications of petroleam have, how- 
ever, been found in the Controller Bay, Cook Inlet, and 
Cold Bay fields. Though only a few wells have been 
bored, Mr. Martin's studies have shawn that there is ample 
justification far further prospecting, md that the Pacific 
Coast region of Alaska may prove an important sourve of 
iWuminating oil, In this conne tion it is of interest to 
note that the Bering River coal is the best that has vet 
been found on the Pacific Coast. An average af twelve 
unalyses showed 75-05 per cent. of (xed carbon, 15-06 per 
cent. of volatile matter, 7-07 per cent. of ash, 1-30 per cent. 
of moisture, and 124 per cent. of sulphur. Coal, mostly 
of a lignitic character, ix also widely distributed in south- 
western Alaska, whilst the coals of the Cape Lisburne 
region are of two distinct classes, low-grade bituminous 
coal of Mesozoic uge, and high-grade bituminous coal of 
Palwozoic us the former covers an area of 300 square 
miles with 150 fect of coal in forty or fifty seams, ten of 
which seem to be of econoinic inpartance. The Palaozoic 
coals are also undeveloped. They occur in limited areas, 
and the beds are much crumpled und broken, so that mining 
will be difficult and expensive. “The product will, how- 
ever, probably command as good a price as the best coals 
shipped to Alaska. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.~-The electors will proceed to the election of a 
sibthorpian professor of rural economy on June gq. The 
professorship has now been made tenable for life, subject 
to the liability of the holder to vacate it by deprivation for 
sufficient cause. The present stipend of the professorship 
ix about 7ool. a yeur. 
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CAMBRIDGE. Applications for the John Lucas Walker 
studentship, the holder of which must devote himself (ar 
herself) to original research in pathology, are invited, and 
should be sent, accompanied by references—not _ testi- 
imonials not later than May 8, to Prof. G. Sims Wood- 
head, Puthological Laboratory, New Museums, Cam- 
bridge, to whom also applications for further information 
regarding the studentship may be addressed. ‘The student- 
ship is of the annual value of 2001. (grants may also be 
mide for assistance and apparatus), and is tenable, under 
certain conditions, for three years from July ¢. 


Mr. Karte has been appointed to succeed Sir A. Pedler 
as Director of Public [Instruction in Bengal. 


Di. J. Moerrer, of Gratz University, han been appointed 
professor of pharmacognesia in Vienna University in 
succession to Prof. von Vogl. 


Pror, J. Precur has becn uppointed to succeed Prof. 
Dieterici asx professor of experimental physics in the 
‘TVecehnical ligh School, Llanover. 


Pror. Dr. E. KNoeveNachL has been appointed director 
of the Teidelberg University chemical laboratory in suc- 
cession to Prof. Theodor Curtius, ex-prosector of the Uni- 
versity | while Prof. A. Klages has been deputed to take 
Prof. Curtius’s lectures on experimental organic chemistry. 


ti has been decided to add to the University of Nancy 
a new physical institute, toward the cost of which the 
Government has promised 300,000 franes, while a farther 
contribution of 50,000 frances has also been announced. 
This will mean that, apart from buildings fer the medical 
faculty, there have been added within quite recent years 
new institutes for chemistry, electrotechnics, and applied 


mechanics, whilst the brewing school has been newly 
organised. 
lt is announced in Serence that Mr. Andrew Curnegie 


has given 4o0,000!., in addition to previous gifts, for the 
maintenance of the Carnegie Technical Schools, Pittsburg. 
From the same source we learn that by the will of the 
late Andrew J. Dotger, of South Oriunge, N.J., the 
Tuskegee Institute will receive 131,000], on the death cf 
his wile. It is also interesting to record that about 
to,oool, has already heen raised for the new professorship 
of lumbering in the Yale Forest School of the 30,uo0o!. 
which is sought as an endowment. In fourteen western 
States SSool, was raised from sixty contributers. 


Amant the courses of Jectures to be held during May, 
arranged for advanced students and others in  connecetion 
with the University of London, the following may he 
mentioned. .\ course of about seven lectures on the 
morphology of the Bryophyta will be given at the Chelsea 
Physic Garden by Prof. J. B. Farmer, F.R.S., beginning 
on May 8S; a course of eight lectures on the physiology of 
nerye will be delivered in the physiological laboratory of 
the University by Dr. N. IL. Alcock, commencing on 
Mix 8; and a course of four lectures on the atmospheric 
circulation and its relation to weather will be given on 
Ni i, Sp iseaindies by Ir. SWS Ne iShaay paises 


[Ix the Journal of the Royal Sanitary Institute (vol. 
xxvii, No. 3) Dr. G. Reid gives drawings of a new type 
of elementary school now adopted by the [Education Com- 
mittee of Staffordshire. The central hall type of building 
hitherto in favour was found to present difficulties in 
making adequate provision for ventilation by natural 
means, and a plan of building was adopted in which one 
semi-detached hall would serve for three departments, the 
class-rooms being designed in pavilion form with veranda 
communication. The cost of erection of the new type is 
considerably less than that of the central hall type, the 
cost of schools to accommodate 1020 and 628 children 
respectively being rol. ros. and ail. is. in the former 
case as compared with 15), which was the average cost 
per head of the central hall type of building. 
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SOCIETIES AND ACADEMIES. 
IP OnDON. 

Royal Society, December 7, 1905.—*‘‘ On the Inheritance 
of Coat Colour in Horses.’’ By C. C. Hurst. Cammuni- 
cated by W. Bateson, F.R.S. 

Analysis of the Stud Book shows that in thoroughbred 
horses chestnut is a Mendelian recessive ta bay and brown, 
which are dominants. Omitting other colours, it appears 
that when mated with chestnuts, bays and browns are 
either (a) pure DD, giving no chestnut foals, or (b) DR, 
giving, on an average, equality of chestnuts and of 
dominants. 

Chestnuts mated with chestnuts (of any ancestry) breed 
(rue to chestnut, with about + per cent. of exceptions 
(9 in 1104), which may perhaps be due to errors in the 
records. 

These observations differ from those of Prof. Pearson, 
who found no intrinsic difference between the inheritance 
of chestnut and other colours (Phil, Trans., A, vol. exev.), 
and has declared (Biometrika, ii., p. 214) that Mendelian 
principles da not apply to horse-colours. 


(Note added January 31.) 


In the paper read January 18 Prof. Weldon disputes 
these conclusions, while admitting that chestnuts breed 
true with about 1-5 per cent. of exceptions. His argu- 
ment depends on the recorded exceptions. The Stud Book 
is very accurate, but many of the records are afterwards 
corrected, and there is sufficient margin sot demonstrable 
error ta make it possible that the rare exceptions which 
cannot be eliminated may be due rather to mistake than 
to physiological peculiarity in the animals. Very few of 
the supposed exceptions have appeared in public uncorrected. 
Genuine exceptions may perhaps occur, but the returns 
have scarcely the extreme precision necessary to establish 
such occurrences. Similarly the records show occasional 
exceptians to the purity of the pure dominants—about 
I per cent. : 

ft ix no doubt by including the families in which these 
exceptions accur among those from the DR dominants that 
Prof. Weldon has found a large excess nf dominants from 
the mating DRxR. 

Finally, the distinct properties of chestnuts ninst be 
ascribed tn segregation and not to ancestry, for their 
behaviour in heredity is entirely different from that of 
bays and browns, though their ancestral composition may 
for several generations have been the same. 


January 25.— Observations and Photographs of Black 
and Grey Soap Films.’’ By Herbert Stansfield. Com- 
municated by Prof. Schuster, F.R.S. 

This paper describes some work on soap films that 
originated with an examination of the two kinds of black 
films, undertaken in connection with a continuation of 
Reinold and Riicker’s researches on soap films. The two 
kinds of black soap film were first described by Newton. 
Reinold and Riicker made electrical measurements which 
indicated that one black film was twice the thickness of 
the other, and this result has been confirmed by Johonnott's 
Measurements with a Michelson interferometer. Johonnott 
found that the limiting thickness of the thicker black was 
12 pe (micromillimetres), after which it changed abruptly 
to the thinner black, 6 we thick. 

Vertical plane films were examined by reflected light 
with a low power magnification, and it was found that the 
abrupt change from the thicker to the thinner black could 
readily be ohserved with films made from a solution of 
sodium oleate in water. It was also found that the change 
from one black to the other was the last and most striking 
of a series of similar changes that take place as a film 
thins. The process of thinning appears to be continuous 
and gradual until a thickness of about ton uu is reached, 
but after that it is accompanied by a series of abrupt steps. 
The photegraphs, taken with a camera and film box made 
for the purpose, show the two black films and_ three 
stages between the coloured part of the film and the thicker 
black which are called the first, second, and third greys, 
the numbers increasing with the thickness as in Newton's 
orders of colours. 

The photograph reproduced in Fig. 1 shows a_ vertical 
frame, made of thin glass red, supporting a film which is 
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in the act of changing from the thicker to the thinner 
black; the small white dises that are formed on the 
advancing boundary of the thinner black appear to consist 
of material removed in the process. A narrow line of the 


first grey and traces of the thicker greys can still be seen 
between the coloured part of the film and the black. 

A film shut up in an air-tight glass cell containing some 
of the soap solution does not thin beyond the thicker black 
stage if the equilibrium between the film and the water 
vapour is not disturbed. 


The thinner black is formed if 


Fic. 1,--Oleate of soda film. Magnification 9. Photograph showing 
formation of the thinner black, and remnants of the grey stages. 


evaporation takes place from the film; it may be produced 
by bringing a light near to the cell. Johonnott has recently 
shawn that the same effect can be produced by a sudden 
increase of pressure in the cell. The change back again 
from the thinner to the thicker black, or to still thicker 
stages, can be produced by causing water vapour to con- 
dense on the film. 

Jhe pauper also deals with the formation of the coloured 
patches which are often seen moving down through a 
coloured film. They have round heads and drawn out 
tails, und bear some resemblance to tadpoles. The head 
often shews concentric rings of colour, indicating that it 
is like a convex lens in shape. These tadpoles, or lens- 


Fig. ..—Oleate of p ‘tash film. Showing a growth of solid material on the 
left side, and lens-sha, ed thickenings falling through the coloured part 
of the film. 


shaped bodies, often have their origin in minute grains 
which form in the black at the top of the film. 

Fig. 2 shows the wav in which solid material sometimes 
grows in a film. The film represented, instead of thinning 
in the usual way and becoming all black, anty developed 
a few millimetres of black at the top, and then continued 
for hours to produce swarms of lens-shaped thickenings. 
When a film is behaving in this way, the grains in the 
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black and the lens-shaped thickenings in the coloured part | Germany, and Switzerland) and the sulphuric acid method, 


of the film may be seen shooting into the tips of the 
dendritic growth of solid material. 

The separation of solid matter in a soap film is probably 
connected with the formation of solid pellicles on the 
surfaces of aqueous solutions, which has been described by 
Ramsden, and it supports the theory of churning, advanced 
by Agnes Pockels, that the buttcr separates ont in the 
bubbles formed in the churning process. 

A film which is thinning rapidly owing to rapid evapor- 
ation often develops a curious ‘‘ grey pattern ’’ when a 
considerable amount of black has been formed. This 
pattern sometimes shows five or six grey stages of thick- 
ness, and seems to be produced by material spreading out 
into the film from thickenings which have accumulated 
during the thinning process. 

It is suggested that the grey pattern, the grains in the 
black, and the lens-shaped thickenings are formed, like the 
solid growths in the films, by the concentration of the 
soap solution. 

February 15.—‘ The Influence of Increased Barometric 
Pressure on Man. No. 1.’ By Leonard Hil, F.R.S., 
and M. Greenwood. 

The results of the present investigation show that 

(1) A man can be submitted to a total pressure of seven 
atmospheres without untoward effects, provided decom- 
pression be effected gradually, and the capillary circulation 
be aided by repeated contractions of muscles, joint move- 
ments, and changes of posture. 

(z) There is no sense of increased barometric pressure 
so long as the former is constant. } 

lt is prohable 

(1) That the subjective effects of increased pressure, apart 
from voice changes and lip anasthesia, depend upon 
psychical conditions, such as anxiety and excitement. 

(2) The changes in the percentage of carbon dioxide in 
the alveolar air are conditioned solely by physical vari- 
ations, and not by any increase or diminution in the re- 
spiratory metabolism. 

In conclusion, the authors remark that they were unable 
to find any evidence in support of Snelt’s opinion (‘* Com- 
pressed Air Illness, or so-called Caisson Disease,’’ London, 
3896, Lewis, p. 212) that the presence of CO, in the re- 
spired air exercises a peculiarly unfavourable influence under 
increased pressure. Thus in one experiment the percentage 
of CO, in the chamber air, at +31lb., was 0-62 (equivafent 
to more than 1-8 per cent. at +0), and no untoward 
results occurred on decompression. 

Society of Chemical Industry (London Section), April 2. — 
Mr. A. G. Salamon in the chair.—Ropiness in flour and 
bread, its detection and prevention: E. J. Watkins. 
Breads most frequently attacked by this disease are such 
as contain bran or low-grade white flours. In the present 
investigation it has been sought by means of culture ex- 
periments and the artificiaf production of ropiness in sound 
flour to establish the identity of an organism isolated 
from specimens of ropy bread and flour obtained in 
England. Cultures made from this bread yielded a small 
motile bacillus which, after repeated subculturing, was 
used in a series of experiments made with a known sound 
flour. Varying proportions of the culture were added to 
the water used for making dough. Such doughs when 
fermented showed no sign of bacterial effects, and the 
bread produced was of normal character when it left the 
oven. The bread when kept in a moist atmosphere at 
temperatures of 25° C. to 35° C. became ropy in about 
twenty-four hours. When the temperature was kept below 
18° C. the disease did not appear. Dryness of the air 
generally prevented ropiness even when the temperature 
was high. Acids exercise a powerful influence in prevent- 
ing the growth of the bacijlus, it being found in a series 
of tests with varying quantities of acetic acid in the dough 
that the bread did not become ropy when kept long periods 
under conditions suitable to the bacillus. The cultural and 
microscopic characters prove the organism to be Bacillus 


mesentcricus (Fligge).—The Rése-Herzfeld and sulphuric 
acid methods for the determination of the higher alcohols ; 
a criticism: V. H. Veltey. The two methods generally 


adopted for the determination of the higher alcohols are | 


the Rose-Ilerzfeld (officially recognised 
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in this country, 


adopted in Irrance, consequently practised in this country, 
and officiully used as a general qualitative test for the 
purity of all kinds of aleohol in Russia. Since these 
methods give very divergent results in the hands of 
different analysts, the author records various experiments 
to determine the accuracy or otherwise of the processes, 
and also criticises them. 


Entomological societv, April 4.—Mr. C. O. Water- 
house, vice-president, in the chair.—Specimen of the very 
rare ant Formicoxenus nitidulus, a neuter, found in a nest 
of Formica rufa at Weybridge during the present month: 
1]. St. J. Donisthorpe.—Specimen of  Platypsylla 
castoris, Ritsema, a coleopterous parasite of the beaver, 
{from France: G. C. Champion.—Speciniens of a Noctua, 
believed to correspond to Dr. H. Guard-Knagg’s original 
description of Agrotis helvetina (‘‘ Entomologist’s Annual,’’ 
1872): W. S. Sheldon,—Examples of butterflies taken last 
year in Majorca showing injury to the wings, caused 


apparently by the attacks of lizards: A. Il. domes.—An 
account of the caleara observed on the legs of some 
Hymenoptera: Rev. F. D. Morice. Vhe calcara were, 


the author said, quite constant in each species, and useful, 
therefore, as distinguishing characters, the only hymeno- 
pteron he had come across without them being the ordinary 
hive-bee. Kirby and Spence considered that they were 
used for climbing purposes, but this was unlikely, as the 
spurs occurred in species which did not climb at all. So 
far as he had noticed, they were used by members of this 
order for the purpose of cleaning their antenna. Mr. 
C. O. Waterhouse said that simifar spurs existed in the 
Trichoptera, though they did not assume beautiful forms 
as in the Hymenoptera; but as to their uses, he was not 
aware that any observations had been published or made 
on the subject. Mr. G. C., Champion remarked that they 
were also well developed on the hind-legs of some 
Coleoptera. 


Linnean Society, Apiil 5.—Dr. A. Smith Woodward, 
I. R.S., vice-president, in the chair.—Some plants new to 
the pre-Glucial flora of Great Britain: Clement Reid. 
Vifty photographs were exhibited derived from material 
procured at Pakefield, near Lowestoft. The remains were 
black, and therefore troublesome to photograph, but the 
specimens themselves could not long be preserved, as an 
efflorescence occurred, and they fell to pieces, but experi- 
ments were now being conducted with the view of per- 
meating the fruits with paraffin, and so ensuring their 
preservation.—A second contribution to the flora of Africa: 
Rubiaceze, and Composita part ii.: S. Moore. rier 
former memoir composite plants were alone dealt with. 
In the present paper are submitted descriptions of Rubiaceae 
as well as of Composite. To the former natural order 
twelve new additions are proposed, referable to the folfow- 
ing genera :—Otomeria, Oldenlandia, Heinsia, two species 
of Tarenna, Randia, Tricalysia, Polysphzria, and two 
species each of Canthium and Diodia. The Composite 
regarded as new number fifteen, of which Helichrysum 
claims six species; Vernonia, Inula, and Senecio two each, 
and Felicia, Bidens, and Dicoma one each.—The structure 
of the stem and leaf of Nuytsta floribunda, R. Br.: E. J. 
Schwartz. Nuytsia floribunda is a member of the 
Loranthaceze and a native of West Australia, and, unlike 
other members of this order, it is non-parasitical and a 
tree attaining a height of some 30 feet.—Taiwanites, a 
new genus of Coniferz from the Island of Formosa: B. 
Hayata. Dr. Masters considers the genus a valid one, 
judging from a small scrap which he had received from 
the author, who believed his new genus to be intermediate 
between Cryptomeria and Cunninghamia:> he himself 


‘pointed out that it combined the foliage of .\throtaxis 


with the cone of l’suga; in any 
ing genus, 

Royal Astronomical Society, April 11.—Mr. W.1T. Maw, 
president, in the chair.—Explanation of the apparent 
secular acceleration of the earth’s orbital motion: P. H. 
Cowell. The author had found that certain arbitrary 
assumptions with regard to the sun and moon satisfied the 
conditions of six ancient solar eclipses. He concluded that 
it was wrong to assign an arbitrary secular acceleration 


case it is a very interest- 


, to the moon and none to the sun, and to justify this by 
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supposed tidal influence. The rate at which the day in- 
creases appears to be oooss. per century, this being about 
ten times greater than previous estimates.—Planetary in- 
version: F. J. M. Stratton. The author had been led to 
this investigation by Prof. Pickering’s suggested explan- 
ation of the cause of the retrograde motion of Phoebe, the 
ninth satellite of Saturn. It was assumed that at the time 
this satellite was thrown off from its primary the latter 
had a retrograde motion of rotation, which subsequently 
became changed to a direct motion by the inversion of the 
planet’s axis. The author concluded that while the theory 
remains for the present a speculative hypothesis, it is sup- 
ported by the theory of tidal friction, and gives the only 
explanation of certain facts that has so far been put for- 
ward.—High-level chromospheric lines and their behaviour 
in sun-spot spectra: Prof. A. Fowler. The observations 
showed that enhanced lines appear as high-level lines in 
the chromosphere, and that the corresponding Fraunhofer 
lines are generally enfeebled in the spectra of sun-spots.— 
Discussion of the Harvard observations of the eclipses of 
Jupiter’s satellites, 1878-1901: Prof. R. A. Sampson. 
The author gave an account of this discussion, which will 
be published by the Harvard Observatory. 


CAMBRIDGE. 

Philossphical Societv, March 12 —Dr. Fenton, vice- 
president, in the chair.—aA theory of the widening of lines 
in the spectrum: Prof. J. J. Thomson. The view put 
forward is that the widening of the lines is due to re- 
sonance. The luminous molecules emit waves of light, and 
as these are also waves of electric and magnetic force, a 
luminous particle produces a strong electrical field in its 
neighbourhood; this will act on the vibrating electrified 
particles in a neighbouring luminous molecule, while this 
second molecule will exert similar forces on the first mole- 
cule. Two adjacent luminous particles thus exert forces 
on each other, and, if the natural periods of the two are 
equal, the action between them may result in a consider- 
able change in the period. As the vibrating systems are 
surrounded by many systems, some at one distance and 
others at another, the changes produced in the periods will 
not be constant, but may have any value included between 
certain limits, the range between the limits increasing with 
the number of luminous molecules. This range in the 
value of the periods causes the original bright line to be 
spread out into a band.—The transmission and reflection 
of the radiation from radio-active substances: Prof. J. J. 
Thomson. The amounts of secondary, tertiary, and 
radiation of a higher order transmitted through and re- 
flected from a plate of matter placed in the path of 
radiation from radio-active substances are calculated, and 
methods obtained for comparing the total ionisation pro- 
duced by the secondary and other rays with that produced 
by the primary rays.—(1) The asymptotic expansion of the 
integral functions 
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(2) The asymptotic expansion of integral functions defined 
by generalised hypergeometric series: Rev. E. W. Barnes. 
—A method of following the course of certain chemical 
actions, and a period of induction in the action of water 
on monochloracetic acid: P. V. Bewan. The method de- 
scribed was to determine the resistance of the solution in 
which the chemical action was taking place. In dilute 
solutions, when an acid such as hydrochloric acid is set 
free as the action progresses, this method affords a very 
delicate way of observing the rate of decomposition. The 
action of water on monochloracetic acid was investigated, 
and was found, except just at the beginning, to follow the 
normal monomolecular course.—The radio-activity of 
metals and their salts: N. R. Campbell. Measurements 
of the activity of metals and their salts show that the 
radio-activity of ordinary materials is an atomic property. 
The identity in respect of this property of samples of the 
same salt prepared by different methods shows that the 
apparent activity cannot be due to impurity.—A relation 
between the velocity and the volume of the ions of certain 
organic acids and bases: T. H. Laby and G. A. Carse. 
A method of finding the relation between the velocity and 
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linear dimensions of an ion is to calculate the latter 
by taking the cube root of the ionic volume found from 
the molecular and atomic volumes, and combine this with 
the ionic velocity. It is found that the product of these 
two quantities is approximately constant for the members 
of the homologous series which the authors have examined, 
viz. the fatty acids, amines, pyridines, and anilines, but 
varies from series to series.—A preliminary note on the 
maiotic phenomena in the eggs of the hermaphrodite Angio- 
stomum nigrovenosum (Ascaris nigrovenosa): 5. A. 
McDowall. The synapsis of the chromosomes is very 
clearly shown in this animal.—The reduction of the general 
ternary quintic to Wibbert’s canonical form: H. W. 
Richmond. 


Dupin. 

Roval Dublin Soctety, February 20.—Dr. W. E. Adeney 
in the chair.—lThe vapour pressure of a pure liquid at 
constant temperature: Prof. Sydney Young. In order to 
find whether the statement contested by Battelli and others, 
that the vapour pressure of a pure liquid is independent of 
the relative volumes of liquid and vapour, is borne out by 
experimental observations, the author has collected together 
the results of his determinations of the vapour pressures 
of twenty-seven carefully purified liquids. He points out 
(1) that errors due (a) to the presence of dissolved air and 
other impurities, (b) to the vaporisation of mercury, and 
(c) to readings being taken too rapidly, would have the 
effect of making the observed pressures higher at small 
than at large volumes; (2) that ihose errors must be smaller 
when readings are taken during evaporation than during 
condensation; (3) that the errors are likely to be greater 
at high temperatures than at low ones. With twenty-one 
out of the twenty-seven pure substances, forty-five series of 
determinations were successfully carried out, the liquids 
having been almost free from air, and no signs of de- 
composition having been observed. There were 493 deter- 
minations of vapour pressure, each being the mean of, as 
a rule, four readings taken at different volumes. That the 
mean observed fall in pressure during evaporation for the 
257 determinations at temperatures up to 180° was less 
than 1 in 10,000 may be regarded as a proof that the vapour 
pressure is really independent of the volume. At tempera- 
tures above 180° the mean fall in pressure for 236 deter- 
minations was 1 in 1450.—Views illustrating the permo- 
Carboniferous glaciation of South Africa: Prof. G. A. J. 
Cole. 

March 20.—Prof. Sydney Young, F.R.S., in the chair.— 
Electromagnetic mass: Prof. .\. W. Conway. This was a 
continuation, in an expanded form, of the paper read at 
the meeting held January 16. 


Paris. 

Academy of Sciences, April 9.—M. If. Poincaré in the 
chair.—Some problems in mathematical physics appertain- 
ing to the equation of M. Fredholm: Emile Picard.—A 
means of controlling a system of clocks synchronised elec- 
trically: G. Bigourdan. In a system of clocks controlled 
electrically the synchronism may be disturbed owing to 
various causes. By the use of a galvanometer attached to 
each controlled clock, and the suppression of the directing 
current once in each minute, at the zero second, any 
deviation can be measured.-—Concerning the presentation 
of «a number of the ‘‘ Catalogue photographique du Ciel” 
from the Observatory of Toulouse: M. Leewy. This 
number is chiefly devoted to the measurements of the recti- 
linear coordinates of stellar images taken photographically 
with a view to the determination of the solar parallax by 
means of the planet Eros.—The transformations of systems 
of partial differential equations of the second order: J. 
Clairin.—The dichroism, double refraction, and conduc- 
tivity of thin metal plates obtained by kathode pulver- 
isation: Ch. Maurain. The effects described were shown 
most strongly by bismuth, but similar results were obtained 
with gold and nickel.—Gaseous osmosis through a colloidal 
membrane: Jules Amar. From the experiments described 
the author concludes that gaseous osmosis through the 
tissue employed is in accord neither with the experimental 
laws of Bunsen and Graham nor with the theories of Stefan 
and O. Meyer.—The variations of the absorption bands of 
a crystal in a magnetic field: Jean Becquerel. Some of 
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the results obtuined can be most readily explained by 
ussuming that certain bands correspond to the vibrations 
of positive ions.—The production of high vacua by means 
of liquid air: Georges Claude and René J. Lévy. The 
arrungement is based on the absorption of gases by char- 
coal at the temperature of liquid air.—The acoustic proper- 
ties of certain halls for speaking: M. Marage. Experi- 
ments confirming the views put forward on the resonance 
of halls by Wallace Subine-—The variations of some 
properties of quartz: H. Buisson. Two fine specimens of 
quartz were compared, measurements being made of their 
density, coefficient of expansion, double refraction, refrac- 
tive index, and rotutory power. There were distinct differ- 
ences between the two specimens, all the deviations being 
in the same sense. It is thus clear that quartz, even well 
crystallised, cannot be considered as a perfectly pure sub- 
stance with absolutely defined properties, or even as a 
homogeneous body.—The radio-activity of springs of drink- 
ing water: FF. Dienert.—Some pyrophosphoric compounds : 
J. Cavatier. The preparation and properties of the pyro- 
phosphoric esters of ethyl, propyl, butyl, and amy}! alcohols 
are descrihed. They all proved to have molecular weights 
corresponding to the formula R,P.0,, determined by the 
eryoscopic method.—Barium indomercurates : A. Duboin. 
—The pure ferromolybdenums: km. Vigouroux. In the 
direct combination of iron and molybdenum with the iron 
in excess, the definite compound Fe,Mo is formed, and no 
other compound containing less molybdenum appears to be 
capable of existence.—The influence of the ketonic and acid 
grouping in the sume molecule: L. J. Simon. The con- 
densation of the acetylenic amides with phenols. .\ general 
method for the synthesis of ethylene-oxyphenol amides : 
Ch. Moureu and J. Lazennec.—The genesis of an iron 
mineral; L. Cayeux.—.\ preliminary note on globoids and 
certain graunulations of seeds, resembling the metachromatic 
corpuscles in some of their properties: J. Beauverie and 
A. Guitliermona.—The Khaya of Madagascar: H. 
Jumetie und H. Perrier de ta Bathie. Reasons are 
shown for regarding this aus a new species, Ahaya 
madagascaricnsis.—Study of the variations of nitrogen and 
phosphoric acid in the juices of a grass plant: G. Andre. 
—The treatment of seed with copper salts: E. Bréat. ‘Phe 
superficial sterilisation af seeds by copper solutions not 
only prevents cryptogamic diseases, but also causes a good 
utilisation of the reserves.—The heats of combustion and 
the composition of the bones of the skeleton of the guinea- 
pig, considered as a function of the age: J. Tribot.—The 
nucleus of the red blood corpuscles in birds: M. Piettre 
and A. Vita.—The Pleistocene glaciers in the valleys of 
Andorra and the neighbouring high Spanish valleys : Marcel 
Chevatier.—Contribution: to the Tertiary flora af northern 
Morocco: Ed. Bonnet. Observations on moving shadows 
at sunset and sunrise: Cl. Rozet. The phenomenon of 
moving shadows has hitherto been observed only during 
an eclipse of the sun. The author points out the con- 
ditions under which the same phenomenon can be seen at 
sunset and sunrise,—Meuasurements of the variations of the 


gravitation constant in the Simplon Tunnel: Murcel 
Britiouin. The results of atmospheric studies in the region 


of the trade winds: L. Roteh and L.. Teisserenc de Bort. 


Care Tows. 

South African Philosophical Society, February 28.— 
Dr. J. ©. Beattie, president, in the chair.—Rock speci- 
mens showing the occurrence nf Glacial beds in the Griqua 
Town series of Hlay: A. W. Rogers. Flattened and 
striated stones, the peculiarities of which can at present 
only be attributed to glacial agencies, occur in a hard 
{vrruginous rock near the top of the Griqua Town series 
in Hay. They are of various sizes, from an inch or two 
up to 18 inches long. They consist of chert; a lew grit 
pebbles are found, but as yet no granites or other igneous 
rocks are known from those beds; some hollows, now 
partly filled with specular iron, may represent limestone 
fragments. The boulders are scattered at wide intervals 
through the matrix in most cases, though gravelly grits 
also occur. Under water in south-eastern Bechuanaland : 
A. L. Du Toit. The term south-eastern Bechuanaland is 
used as including the divisions of Mafeking and Vryburg 
as [ar westwards as Kuruman.— .\ set of linear equations 
connected with homofocal surfaces: Dr. Thos. Muir. 
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DIARY OF SOCIETIES. 


MONDAY’, Apri 23. 


Society or Arts, at 8.—Ivory ; Alfred Maskell. 
Victoria INSTITUTE, at 4 30.—Review of Sir Henry H. Howorth s “Ice 
or Water”: Prof. Edward Hull, F.R.S. 


WEDNESDAY, Aprit 25. 


Grotocicat Society, at 8.—Trilobites from Bolivia, collected by Dr. 
J. W. Evans in 1got-tg02: Phihp Lake.—Graptolites from Bolivia, 
collected hy Dr. J. W. Evans in rg9o1-rg02: Dr. E.M R, Wood.—The 
Phosphatic Chalks of Winterbourne and Boxford (Berkshire): H- J. 
Osborne White and Llewellyn Treacher, 


THURSDAY, Apri 26. 

Rovat Institution, at 5.--The Digestive Tract in Birds and Mammals: 
Dr. P Chalmers Mitchell. 

SocieTv oF ARTS. at 4.30.—Seistan, Past and Present: Colonel A H. 
McMahon. 

InsTITUTION OF ELEecTRICAL ENGINEERS, at 8.—Long Flame Arc 
Lamps: L. Andrews. 

MATHEMATICAL SOCIETY, at 5 30.— Perpetuants and Contraperpetuants: 
Prof. E. B. Elhott.—(1) A Question in the Theory of Aggregates; 
(2) The Canonical Forms of the Ternary Sextic and Quaternary Quartic : 
Prof A. C. Dixon.—On the Question of the Kxistence of Transfinite 
Numbers: P. E. B. Jourdain.—Some Theorems connected with Abel's 
Theorem on the Continuity of Power Series: G. H. Hardy.—On a der 
of Intervals about the Rational Numbers: A. R. Richardson. 


FRIDAY, APRIL 27. 

RovacL Institution, at 9.—Ore Deposits and their Distribution in 
Depth: Prof. J. W. Gregory, F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS. at 8.—Petroleum Fuel in 
Locomotives on the Tehuantepec National Railroad of Mexico: Louts 
Greaven. 

Puvsicat SOciETY, at 5. 

AERONAUTICAL SocIETY, at 8. The Use of the Balloon in the Nationel 
Antarctic Expedition: Captain Rohert Falcon Scott, R.N.—The 
Experiments of the Brothers Wright: Sir Hiram S. Maxim, 
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THE NEW ORGANIC CHEMISTRY. 

Verbindungen. By Prof. 
xlv+1163. 9 (Brunswick : 
Price 40 marks. 


Chemie der alicyklischen 
Ossian <Aschan. Pp. 
Vieweg und Sohn, 1905.) 

EW reflections are more curious than those which 
contrast the manifold complexity of the organic 
chemistry of the present day with the crude simplicity 
of the fundamental conceptions upon which it has been 
built up. Broadly speaking, these conceptions are 
but two in number—first, the almost repulsively 
mechanical atomic theory of Dalton, which we still 
retain in practically its original form, and second, 
the irritatingly mysterious doctrine of valency intro- 
duced by Frankland and Kekulé, also still preserved 
much as it was enunciated, but which eludes our 
grasp and sets us chasing shadows so soon as we 
attempt to translate it into definite mechanical con- 
ceptions. Yet, on the ground-work afforded by these 
two conceptions, so irreconcilable in their nature and so 
hopelessly crude in the eyes of the physicist, the organic 
chemist has built up a purely experimental science 
which embraces hundreds of thousands of different 
substances within a scheme as perfect as any known 
to science, which classifies with similar perfection 
the reactions by means of which those substances are 
produced and the behaviour which they exhibit, and 
has led to the synthetic preparation of hosts of 
compounds the production of which our immediate 
predecessors regarded as amongst the most intimate 
secrets of animal and vegetable life. 

This result has been attained by the systematic 
development of experimental methods, and by applying 
those methods, as they became sufficiently powerful, 
to the consecutive study of the diverse classes of 
compounds occurring in organic chemistry. Long 
ago, experinicntal methods were sufficiently strong to 
permit of their successful application to large numbers 
of aromatic compounds. To-day, the rough methods 
of the older chemists have become largely superseded 
by far more delicate ones, by methods which render 
possible the building up, piece by piece, of the fragile 
molecular structures numbered amongst the alicyclic 
compounds. The organic chemist has probably always 
realised the filamentary character of his hypotheses, 
and, knowing that he has no prophetic or far-reaching 
mathematical theory with which,to eke out his own 
cunning, has been led to rely very largely upon his own 
manipulative skill. For this reason, and more especially 
is this the case in the branch of the subject now under 
consideration, organic chemistry partakes of the 
nature of an art as much as of that of a science, and 
to be successful, the organic chemist must be endowed 
with a sort of intuition which education cannot impart 
and instruction cannot destroy. 

The systematic study of the alicyclic compounds 
dates back only some twenty-five years. At that time 
the wonderful successes achieved amongst the aro- 
matic compounds by Kekulé and his followers seem 
almost to have suggested that all complex organic 
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| substances might be benzene derivatives. One of the 
most important alicyclic compounds known to us, 
namcly, camphor, was formulated by Kekulé as an 
aromatic substance, and for long the Kekulé consti- 
tution for camphor held its own, in spite of objections 
raised by Armstrong and others. Gradually, however, 
as the early work of Freund, and especially of W. H. 
Perkin, jun., was developed, it became clear that 
benzene derivatives are not the only possible closed 
chain carbon complexes, and derivatives of 3, 4, 5, and 
6 membered closed carbon chains were prepared 
synthetically; it was thus demonstrated that there 
exist in nature many important closed ring compounds 
which belong to a class totally different from that of 
the aromatic compounds, and which may be termed, 
as Bamberger first suggested, the alicyclic com- 
pounds. 

A work like the present, which aims at giving a 
full and complete account of all that has been done in 
a subject which has grown so rapidly, and 
even yet but in its childhood, is greatly needed, and 
probably no one is better equipped for successfully 
carrying out the colossal task involved in its produc- 
tion than Prof. Aschan, of Helsingfors. For the 
worker in this subject, such a book as Aschan has 
produced is invaluable, if only as an aid to the 
mnemonic arrangement of his knowledge, and for 
the student, face to face with the task of studying 
hundreds of lengthy memoirs, such a classified digest 
of the whole subject as is here provided offers invalu- 
able indications as to what must be read and what 
may be safely disregarded. 

The classification adopted in the worl: consists 
primarily of a division into a general and a special 
part; further, each division of the subject is ushered 
in by an_ historical introduction, which is both 
interesting and of considerable educational value as 
leading up, tersely and plainly, to the main theme. 
The general part includes an introductory chapter 
defining the scope of the subject dealt with, a 
theoretical discussion relating to the development of 
the subject, a discussion as to the influence of ring 
formation upon the chemical and physical properties 
of ring compounds, and an exposition of the stereo- 
chemistry of alicyclic substances. The special part 
comprises a systematic description of the methods of 
formation and preparation of alicyclic compounds, 
followed by a detailed and cqually systematic presen- 
tation of our present knowledge of monocyclic, 
bicyclic, tricyclic, and polycyclic carbon compounds. 

The variety of types and the complexity of detail 
involved in the study of the alicyclic compounds 
possibly make essential the primary division of the 
work into a general and a special part; the instances 
which can be quoted in which some repetition results 
from the introduction of a general summary as a 
preliminary to the detailed section are therefore, per- 
haps, unavoidable in a work of this kind. At the 
same time, any duplication of matter in the general 
summary and the detailed description has some draw- 
backs, because it increases the actual number of pages 
to be got through without essentially affecting the 
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amount of information which is imparted: and the 
stream of literature incessantly poured upon the 
unfortunate chemist is now so voluminous that 
few can attempt to read even the most interesting 
work in detail; the pages have to be merely skimmed 
through, and the task of forming and storing an 
adequate visualisation of the whole is possible only to 
the highly trained memory. 

The general arrangement of the book, although 
highly systematic, sometimes leads to difficulties in 
finding any desired subject. Thus, the dihydro- 
phthalic acids are dealt with on p. 827, the tetra- 
hydrophthalic acids on p. 771, and the hexahydro- 
phthalic acids on p. 702; yet all these substances were 
prepared by v. Baeyer at the same time and described 
in the same paper. The difficulty of finding one's 
way about the book would, however, be far greater 
were it not for the excellent index and detailed table 
of contents. 

In the sections devoted to the terpenes and the 
camphor group, we cannot but miss the spirit of 
selection and criticism which lends such fascination 
to the account of the same branch of organic chemistry 
given by Prof. Harries in Meyer and Jacobson's 
“Handbuch der organischen Chemie.’’ But, after 


all, Aschan's book is so replete with valuable detail | 


that any serious attempt on his part to exercise the 
critical faculty might have impaired the usefulness 
of the whole work. At the same time, the value o 
the book as a comprehensive digest would certainly 
be the greater if more stress had always been laid on 
investigations which really mark an epoch. Thus, the 
brief mention made on pp. 501 and 563 of Perkin 
and Thorpe's recent synthesis of e-campholytic and 
isolauronolic acids appears quite inadequate in view 
of the way in which this synthesis cleared the field 
and settled definitely the question of the constitutions 
of these two important acids. 

A similar objection may be raised in connection 
with the otherwise excellent discussion of the con- 
stitution of pinene on pp. 170 to 186, from which it 
is by no means easy for the casual reader to discern 
the really essential points in the complicated argu- 
ment. The whole discussion relating to this problem 
centred for a long time upon the constitution of 
isocamphoronic acid, and for this Tiemann and 
Semmler offered the formula 


HO.OC.C Me,. CH (CH».CO.OH)s, 
whilst v. Baeyer suggested 


CMe, CH,.CO.0H 
| ‘ 
110 OC.CH.CH,.CO.OH 


The discussion was settled once and for all by Perkin, 
who prepared both these acids and proved thereby 
that the Tiemann and Semmler constitution correctly 
represents isocamphoronic acid. No mention seems, 
however, to be made in the work of these two 
syntheses, although they are vital to the argument. 
In such a comprehensive work as the one under 
consideration it is surprising that so few shps and 
omissions occur. On p. 22, lines 13 to 32, and p. 23, 
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lines 10 to 37, the action of sodioacetacetic ester 
upon trimethylene bromide is stated, in accordance 
with the original paper of 1883, as leading to the 
formation of acetyltetramethylenecarboxylic ester, 
M 

Cig sc eae : 
CO.OEt 

but no mention is made of Perkin’s subsequent demon- 
stration that this reaction, both in the case of acet- 
acetic and of benzylacetic ester, really leads to the 
production of oxygenated ring compounds, thus :— 


Chl=Cil = GlCOlort CH, —CH,— ©. GO. OEE 
| I and | 
CH,—- O—-CMe 


Ch O- eh 
although when sodiomalonic ester is employed a 
tetramethylene derivative actually results. The reac- 
tion is correctly stated in the special part of the work 
at p. 418. 

Further, on p. 38, v. Baeyer's old condensation of 
three molecules of malonic ester into one of phloro- 
glucintricarboxylie ester is still figured in all that 
simple symmetry which constitutes one of the glories 
of our elementary text-books. No mention is miade 
of Moore's proof (Trans. Chem, Soc., 1904, 165) that 
the product is really the phloroglucindicarboxylic ester 
of Bally, although v. Baever himself refers to the 
correction in his recently published collected works. 

A curious slip occurs on p. 585 probably as the 
result of confusion with the work of Zelinsky—where 
Perkin and Haworth are represented as having pie- 
pared hexamethylene by the action of sodium on 


' bromocyclohexane in boiling alcoholic solution, but 


where an equation is given representing the action 
of sodium on hexamethylene bromide. The synthesis 
was actually effeeted by the action of sodium on 
hexamethylene bromide in metaxylene solution; the 
action of sodium in boiling alcoholic solution would 
obviously have led to the production of normal hexane. 

A valuable section is devoted to the discussion of 
the stereochemical relationships which may exist be- 
tween isomeric alicyclic compounds, and the elucida- 
tion of the isomerism is materially facilitated by the 
use of carefully designed figures; the somewhat intri- 
cate stereochemistry of these substances can hardly 
be brought home to the reader more clearly than is 
here done. On p. 354 an erroneous constitution is 
assigned to isolauronic acid, and the deduction drawn 
therefrom that this acid can exist in four optically 
active modifications ;isolauronic acid actually contains 
no asymmetric carbon atom, and, as is clear from the 
correct constitution assigned to it on p. 698, is 
incapable of exhibiting optical activity. 

The section dealing with irone, ionone, and allied 
substances possessing the odour of violets forms a 
particularly lucid exposition of the finest piece of work 
done by Tiemann. Amongst the copious references 
given is to be noted one of the first fruits of the 
system of abstracting chemical patents introduced 
into the Chemisches Centralblatt during the last few 
years. Now that so much of the pioneer work in 
organic chemistry appears for the first time in patent 
specifications, references to the patent literature are 
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as necessary as references to the ordinary scientific 
journals, 

In reading chemical compilations of German origin 
we are sometimes struck by the scant attention re- 
ceived by work done in this country, and are often 
forced thereby to the conclusion that the author’s 
study of English chemistry is limited to the system of 
abstracts issued by the Berlin Chemical Society. No 
such fault can be found here; the author is obviously 
as much at home in the Journal of the Chemical 
Society as in the Continental journals, and gives full 
credit to all results, from whatever source they are 
derived. 

For Aschan’s new book, as a whole, nothing hut 
praise is possible, and the few points to which objec- 
tions have been made rank as nothing when regarded 
as raised from the perusal of a book 1200 pages long, 
which aims at giving a systematic account of the 
alicyclic compounds. The study of these substances 
has been mainly carried out at fever heat during the 
past quarter of a century, and the necessarily ragged 
way in which the results have been laid before the 
world in the current journals must have offered 
immense difficulties to the compiler. 

We cannot close this book, containing as it does 
a lucid account of one of the most important and 
intricate sections of organic chemistry, without re- 
flecting with pleasure that the intense but systematic 
work which has ted, during the last twenty years, 
to the synthetic building up of such complex molecular 
structures as those of camphor and of the terpenes 
has been largely carried out in our own country. 
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HESS S CEM TORE SETS ED (Si MRCS: 
Der Bau des Fixsternsystems mit besonderer 
Beriicksichtigung der photometrischen Resultate. 


By Prof. Hermann Wobold. Pp. xi+ 2356. 
wick: Vieweg und Sohn, 1906.) 


(Bruns- 
Price 5.60 marks. 


O prove that the stars form a stable system is a 
problem that has had attractions for many 
philosophical ininds. The problem has not been 
solved, possibly may not be capable of solution, but 
the attractiveness of the speculation remains. Analogy 
with the solar system has suggested, and given sup- 
port to, such an idea. The harmony that is to be 
perceived in the ordered motions of the planets, per- 
mitting countless revolutions to be performed without 
permanent change or irregularity, might well give 
rise to the hope that the same principle that governs 
the solar system could be detected in the farger 
scheme of the stellar universe. Such an idea would 
naturally have sway at a time when speculation was 
little fettered by numerical data drawn from rigorous 
observation. If there was little evidence to support 
the notion, there was nothing to contradict it. Nant 
or Lambert could suggest without difficulty that the 


stability of the system was secured by each star 
moving in a definite orbit, which ensured the main- 
tenance of the general form and arrangement. The 


influence that that thought has exercised on modern 
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investigation is of more importance than the thought 
itself. To suspect the influence of the Milky Way 
in the scheme of the Cosmos, and to make its in- 
vestigation the centre of inquiry, was to bequeath us 
a legacy which is by no means exhausted. Later’ 
schemes suggested by improved instrumental appli- 
ances have widened the scope and raised fresh issues,. 
but the significance of the Milky Way remains.. 
Similarly with the problem of the sun’s motion, which 
a hundred years ago Herschel solved so satisfactorily, 
considering the character of his material. Disputed 
by Bessel and supported by Argelander and a host of 
later astronomers, the solution has passed through 
many stages and given rise to novel methods of treat- 
ment, involving the application of fresh hypotheses. 
In these later times we have pressed into the service: 
the results brought to light by the spectroscope, 
especially difficult of interpretation as they are, and 
allowing the exercise of much ingenuity. But the 
essential problem remains the same. The only ques- 
tion is, What advances have we made in solving the 
riddle which perplexed earlier investigators ? 

In proportion as the problem becomes more and 
more complicated, either by repetition of similar pro- 
cesses or the introduction of fresh ones, the greater is 
the necessity for the examination of the evidence to test 
its value in combination, and of bringing the whole- 
material to bear in one consecutive argument. This 
is the task which Dr. Kobold has undertaken, and 
in which he has acquitted himself with credit. One 
may not in every case draw the same conclusion, or 
with the same certainty, that the author does, but the 
evidence is at least presented with completeness, and’ 
we have the opportunity of bringing our critical’ 
faculty to bear upon the various lines of argument 
which are marshalled in review. Such a book is in- 
structive to the tyro and suggestive to the expert. 
The one may adopt the conclusions which the author 
has drawn up, as indicating the general position of 
science towards this problem, the other may see the 
necessity for pursuing fresh lines of research, or of 
supporting alternative explanations of the results pre- 
sented. In any case it is an advantage to see what 
has been attempted and what has been accomplished. 

The author divides his book into three sections. 
in the first he describes on broad lines how the facts 
which may aid in solving the problem of the con- 
struction of the universe have been collected. The 
reader who comes fresh to this subject, without any 
previous acquaintance, gains an intelligent notion of 
the manner in which the positions of the stars have 
been ascertained, and can grasp clearly the supreme 
importance of an accurate determination of the pre- 
cession constant when the question of proper motion 
is considered. The brilliancy and the colour of stars 
are both discussed, though the practical bearing of 
the laiter point on this particular problem is not 
very clear, and in any case is more conveniently dealt 
with in discussing the spectroscopic observations, 
which are also brought under notice. Parallax and 
stellar distribution are adequately described, and there- 
fore in this section we get a tolerably complete sketch 
of the main processes of stellar observation, except in- 
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the department of double and variable stars. Into the 
significance of variable, and especially of ‘‘ new stars,”’ 
the author does not enter. Doubtless he is well 
advised in considering the introduction of such topies 
premature, but the omission shows that we have a 
certain class of facts which cannot yet be brought 
into line with other data. We have not yet succeeded 
in weaving our information into a consistent whole. 

In the second section we have the results of observ- 
ation mainly as exemplified in the production of star 
catalogues, whether of place or of spectrum, of 
brilliancy or of distance, for in these catalogues, 
applying, as they do, to large areas in the sky, must 
be contained the information which is to solve the 
problem of the universe. No inconsiderable portion of 
this section is occupied with the question of proper 
motion and the proper method of its treatment. Here 
we have raised for us, in an acute form, the question 
of the parallactic as distinguished from the actual 
motion of the star, and the legitimacy of the assump- 
tion as to the absolute lawlessness of direction of the 
star’s own motion. On this and similar points a 
certain amount of controversy exists, and Dr. Kobold 
is known to hold very definite views. Fortunately we 
do not consider it necessary to enter into any of these 
differences of opinion. We are simply concerned in 
pointing out the general direction to which the com- 
bined information points, and its bearing upon the 
existence of a stellar system. These conclusions Dr. 
Kobold collects in his third seetion, and, greatly 
daring, has summarised ‘‘on half a sheet of note- 
paper.’’ This statement is so succinctly expressed that 
it may be reproduced almost literally. Through- 
out a finite space of spherical form are scattered badies 
very different in mass and in physical conditions. 
With gaseous nebulae at very low temperature occur 
other bodies in a condition of glowing heat and 
advaneed condensation. The arrangement of the 
separate masses is not uniform; they are crowded 
together in clusters about certain centres of con- 
centration. These groups possess a loose relation- 
ship, and are arranged in the form of a spiral having 
many branches. In the more distant parts of this 
spiral the hotter and gaseous stars predominate. The 
sun is comparatively near to the centre of this spiral, 
and the stars which stand in closest connection with 
it have also similar physical conditions. On the sun 
is impressed a motion towards a point in the Milky 
Way, the principal plane of the whole spiral, and a 
great number of stars near the sun participate in this 
same motion. Among the stars there are numerous 
groups having an apparent motion directed to points 
in the Milky Way. The stars of each group are in 
one plane, and their true motion, on the character 
of which definite information is still wanting, takes 
place in this plane. 

This may seem a very small outcome for so much 
work, but it will hardly be urged that the author has 
erred on the side of caution. In any ease this 
‘* Schlusswort ’’? is valuable, since it expresses the 
opinion of one who is especially qualified to speak 
on a subject which possesses in an equal measure 
both interest and difficulty. Wi 18, JP. 
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A PHYSIOLOGICAL STUDY 
BRITISH FLORA. 
British Flowering Plants. By the Right Hon. Lord 
Avebury. Pp. xxiiit+450. (London: Maemillan 
and Co., Ltd., 1905.) Price 15s. net. 
ORD AVEBURY has given us in the past 
—« several delightful books on botanical subjects, 
dealing mare especially with the forms and functions 
of leaves, flowers, and fruits. At the time when the 
earlier of these books were published there was a 
tendency to reduce botanical morphology to a cut-and- 
dried series of shapes and forms, each designated by 
a Latin name the correctness of which received more 
attention than the purpose served by the various 
modifications. In ‘* Flowers, Fruits, and Leaves,’’ 
and ** British Wild Flowers in Relation to Insects,’’ 
Sir John Lubbock adopted the more natural treatment 
of studying form in the light of function, with the 
result that on account of their broad conceptions and 
the appeal they made to the reasoning faculty, these 
books obtained a wide circulation, and even now they 
maintain their position among the foremost contribu- 
tions to the subject. In the circumstances the author 
has drawn freely from his previous works in writing 
this volume, which is restrieted to British plants, and 


(OUR FEIGUE. 


contains shorter or longer references to all our 
flowering plants. It provides, therefore, a running 
commentary to British floras in general and to 


Bentham ’s “ British Flora ’’ in particular. 

On the details of buds and stipules, a subject that 
Lord Avebury has studied very carefully, much in- 
formation is provided. In the genus Lathyrus the 
shape of the stipules varies from the large foliaceous 
type of Lathyrus marifimus through the narrow sagit- 
tate stipules of Lathyrus pratensis to the minute, 
slender stipules that oecur in Lathyrus nissolia. 
These and other forms found in the genus are col- 
lated, and it is pointed out how the shape fits in with 
the attachment of the leaf to the stem. The complex 
nature of the stipules of the hawthorn also receives 
elucidation. A full account is given of the winter 
buds of the beech, the pine, and the spruce. It will 
be seen from these that the examination and dissec- 
tion of the winter buds of trees and shrubs provide 
a capital exercise for a nature-study class. Consider- 
able attention has been paid to the dichogamous and 
diclinous conditions of flowers. The ordinary straw- 
berry furnishes a goad instance. Darwin distin- 
guished female flowers producing plenty of fruit, 
complete flawers less fertile, and male flowers natur- 
ally bearing no fruit. Schulz observed for the same 
plant gynomoneecious, andromoncecious,  gyno- 
dicecious, and androdicecious forms. This is only one 
of several types of variation in the flower that too 
frequently pass unnoticed. A certain amount of work 
has been published on floral variation, more recently 
by students of biometric problems, but there is plenty 
of opportunity for observations continued over a series 
of generations to obtain more definite conclusions on 
the subject of smal] variations. 

An introductory chapter deals with categories and 
types, as for instance, flowers of water plants, 
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methods of protection of the flower against rain, &c. 
The table on p. 18 collating the modes of dispersal 
of the fruits of our trees and shrubs brings out the 
facts very distinctly, and similar tabulations will 
readily suggest themselves. With regard to the in- 
dividual descriptions, it seems a pity that many are 
so short and that the vegetative parts have not re- 
ceived more consideration, but obviously in the limits 
of a single volume this could not be managed. The 
absence of, technical terms, except for the few that 
are defined in the glossary, renders the book available 
to all interested in botany. The book is confined 
mainly to elementary topics, but students of advanced 
botany will find that they also can learn much from 
the information supplied, and can obtain not a few 
references to questions awaiting explanation or re- 
quiring more evidence to verify the explanations that 
have been offered. The illustrations are numerous, 
well produced, and appropriate. 


OUR BOOK 


Rowing and Track .\thletics. 
American Sportsman's Library. 


SHELF. 


Pp. ix+449. The 
Edited by Caspar 


Whitney. Rowing, by Samuel Crowther. Track 
Athletics, by Arthur Ruhl. (London: Macmillan 
and Co., Ltd.; New York: The Macmiiian Co., 


1905.) Price 8s. 6d. net. 


Ix this book the history and progress 


and track athletics in America are described in a 
yery interesting manner. [rom the British sports- 


man’s point of view the book will be read with very 
great pleasure, for it shows how eagerly the Americans 
have strived, and not in vain, to excel the prowess of 
the athletes this side of the Atlantic. From the scien- 
tific point of view this history is also of value, for it 
shows the evolution of ideas which have culminated 
in the present methods. 

The old order changeth for the new, and a race 
cannot now be won as in the old days, when it was 
customary ‘ to have vour friends out in boats on the 
course and to impede the other crew as much as 
possible; the race was not akways to the swift—if the 
home man happened to be the slower,’’ as the author 
here narrates. 

At the present day the successful oarsman or track 
athlete is he who is able to combine with the greatest 
efficiency a number of variables. In the case of the 
former, some of these variables include personal fit- 
ness, easiness of style, length of oar and width of 
blade to suit his particular capability, length and 
weight of boat, and alertness of brain to take advan- 
tage of prevailing conditions and possibly unforeseen 
eventualities. 

In this book we see how hard the struggle has 
been in .\merica to acquire efficiency, and possibly the 
reason why. In many national characteristics climate 
plays a very important part, and, in the case of row- 
ing or track athletics, the influence of climate can be 
clearly detected. The British stvle of rowing, for 
instance, has been evolved by Britishers under British 
weather conditions. The lines on which this efficiency 
has been secured need not, and should not necessarily, 
be identical with those evolved in America, since the 
climate of the latter country is so different from that 
of the British Isles. 

In track athletics the same principle holds, and this 
is borne out by the fact that, on the average, the 
American is the fastest sprinter, while the Britisher 
is best at long distances. In fact, as the author states, 
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“ There is, undoubtedly, something magnetic in our 
American air, at least in the sort of atmosphere that 
is found in. the north-eastern Atlantic States... - 
What the English climate lacks in this stimulating 
effect it seems to make up in its general soothing and 
nourishing influence, and if the athlete who nes been 
bred in it is deficient in snap and nervous spring he 
is strong in endurance and vitality.’ 

NG ithout going into further detail, the reader must 
be lelt to read the book for himself. The illustrations, 
though not very numerous, are typical, and a capital 
index concludes the volume. 


Economie Forestiére. By G. Huffel. Tome Premier. 
Pp. ix+422. (Paris: Lucien Laveur, rgo4.) Price 
1o francs. 

France has always taken a leading part in  sylvi- 

cultural science, and the above volume is a good 

indication of the thorough manner in which this 
nationally important subject is practised in that 
country. The lrench Government has learned by 
past experience the disastrous results which the in- 


| judicious destruction of the forest inevitably brings, 


of rowing | 


but at the same time France can furnish unrivalled 
examples of the benefits of proper forest management 
and administration. 

The present work is divided into four parts. The 
first part deals with the use of the forest, both as 
regards the production of materials applicable to the 
needs of man and the beneficial influence it has upon 
the climate. A very interesting historical summary 
is given of the uses to which the forest was formerly 
put. This was pretty much the same in all coun- 
tries, viz. the chase and pasturage. Then came the 
time when the forest was principally of value in re- 
gard to its wood production, especially in France, for 
firewood, until this was to some extent superseded by 
coal and other substitutes. .\ most interesting table 
is included giving the variations in the price of 
timber during the nineteenth century in France and 
Austria. The author also goes into the numerous 
uses to which timber may be put, and the different 
substances which are to be got from it by chemical 
means, from the crude products of distillation to the 
finest silk. The author further gives a survey of the 
colonial forests and their products. Then follow two 
or three chapters dealing with the very important but 
formerly too frequently disregarded aspect of sylvi- 
culture, nameiy, the influence of the forest on the 
climate. Very interesting statistics regarding the 
daily, monthly, and yearly variations of temperature 
inside and adjacent to the forest are given. Further, 
the forest influences the humidity of the air. I[t in- 
creases the rainfall. It regulates and preserves the 
soil-moisture and controls the ‘‘ flow off’? in such a 
way that disastrous floods and equally pernicious 
droughts are prevented. The protection forest, and 
the necessity for its preservation in the high collecting 
ground, is dealt with in a masterly manner. The 
forest regions of France, the hygienic influence and 
zsthetic aspects of the forest, each receives its due 
share of attention. 

In parts ti. and iii, we have a historical account 
of the forests of France from the very earliest time. 
Forest administration in all its branches, together 


. with the equipment and training for the State forest 


service, are fully treated. Part iv., which concludes 
this volume, contains a vast amount of statistics con- 
cerning the present forests and forest regions of 
Brances 

The author has evidently spared no pains to make 
this volume as complete as possible in every way, and 
it cannot fail to be of great service to those for whom 
it is written. 
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Physiologie des Menschen. By Dr. L. Luciani. 
German Edition by Dr. S. Baglioni and Dr. H. 
Winterstein. Part v. Pp. 161-320. (Jena: G. 
Fischer.) Price 4 marks. 

Tue fifth part of Dr. Luciani’s text-book of physi- 

ology deals with the mechanical and chemical pheno- 

mena of digestion in the alimentary canal, with the 
absorption and storage of the food-stuffs, and with 
the excretory functions of the intestinal tract. 

The first chapter gives an excellent account of the 
gastric movements, and of the nerve mechanism con- 
trolling them. The second chapter deals with the 
digestion of the various food materials by means of 
the pancreatic and intestinal juices, and of the bile. 
An exceptionally full résumé is given of the results 
following upon removal of extensive portions of the 
small intestine in animals and in man. The products 
and probable significance of bacterial digestion are 
also fully described and discussed. 

The account of the peristaltic movements of the 
intestines and of.the nerve mechanism controlling 
them is well brought up to date, giving briefly the 
results of the most recent researches in this field. 

The final chapter treats of absorption in the 
stomach and intestines. The channels and mechanism 
of absorption of different food-stuffs—carbohydrates, 
fats, and proteids—are fully described. A very 
interesting epitome is given of the synthesis of the 
products of proteolysis and lipolysis by means of the 
intestinal epithelium. The theories with regard to 
the formation and fate of glycogen in the liver and 
muscles are critically reviewed. A brief account is 
also given of the various forms of pathological and 
experimental diabetes. 

The fifth part of the work well maintains the high 
standard for accuracy and clearness set by its pre- 
decessors. J. A. Mibroy. 


(G, 1B, Weeieveyn, lye, Sete 


Scta Artificiale. By 
Brice lasnso, 


(Milan: Ufrico Hoepli, 1906.) 

Tims is an interesting account of ‘‘ artificial silk” 
or ‘“lustra cellulose,*? an industry which has now 
assumed serious proportions; in fact, the present pro- 
duction of these new textile threads may be estimated 
at not less than six tons per day, chiefly manufactured 
in France, Germany, and Belgium. In the preface 
it is stated that a Societa Italiana della Seta 
Artificiale in Pavia is the first organisation to under- 
take developments in Italy. The technology of the 
industry is briefly outlined in six chapters (pp. 230), 
attention being chiefly directed to the systems based 
upon the spinning of collodion (nitrocellulose). The 
alternative systems, bascd upon the Cuprammonium 
and ‘ Viscose’ solutions of cellulose, are also de- 
scribed. 

The work is a compilation from various sources in 
the technical literature of cellulose, and males no 
claim to an original treatment of the subject-matter. 
lts appeal will be chiefly to specialists. 

The book is original as to binding, for which a 
silk fabric is employed—as a covering to the humble 


£6 


“board ’—the weft of which is a_lustra-cellulose 

yarn. 

Zwolf Vorlesungen iiber die Natur des Lichtes. By 
Dr. J. Classen. Pp. x+249; diagrams. (Leipzig: 
G. J. Géschen, 1905.) Price 4 marks. 

TueEsE lectures consist in a series delivered in the 


winter of 1904-5 in Hamburg to a popular audicnce. 
The theme of the Icctures is the development of the 
wave-theory, culminating in the special form of this 
theory which postulates the essential identity of 
luminous and electromagnetic waves. The lectures 
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were illustrated experimentally, and a special feature 
in connection with them is the care taken in devising 
experiments of a simple and = attractive kind. 
Although they were delivered to a lay public, it must 
not be supposed that they are popular in the bad 
sense. They are infused throughout with the scien- 
tific spirit; there is no sacrifice of accuracy on the 
altar of simplicity. The subject is dealt with in a 
way which must have proved very welcome to the 
non-professional listener who had some very elemen- 
tary knowledge of it and desired to have the funda- 
mental experimental facts brought before him in a 
consecutive way. Geometric propagation, dispersion 
of colour, interference and diffraction phenomena, 
double refraction and polarisation, electric oscilla- 
tions and their quasi-optical properties, the explan- 
ation of the demonstrated relations between electrical 
conductivity and the optical properties of metals— 
these, in brief outline, are some of the chief pheno- 
mena which are expounded. Each experiment is de- 
scribed with the help of a diagram. 

We have little but praise for this somewhat un- 
pretentious volume. We note only that the devices 
attributed here (as usual) to Lecher and Blondlot 
are essentially the same as that employed previously 
by Sir O. Lodge in the investigation in which he was 
engaged when Hertz published his demonstration of 
the possibility of producing electromagnetic waves. 


lL la Poursuite 
Pp. 08. 


Ix the seven chapters contained in this volume Prof. 
Moye gives a popular account of the observations 
made by the Société astronomique Flammarion de 
Montpelier, at Alcala de Chisbert, during the total 
eclipse of the sun on August 30, 1905. The eclipse 
party consisted of eleven persons, who made a series 
of valuable observations of the corona and the chromo- 
sphere with portable telescopes, spectroscopes, and 
cameras, and with the naked eye. 

In addition to the account of the actual observ- 
ations, the author discusses eclipse phenomena in 
general at some length, and gives the results obtained 
by previous observers since the commencement of de- 
tailed eclipse work. A number of drawings and photo- 
graphs illustrate his remarks. 

To anyone unfamiliar with solar eclipse work who 
desires to make a general survey of all the associated 
phenomena, and the methods employed in observing 
them, the book will afford a useful introduction to 
the subject, and will give him just an insight into 
the present theories concerning the different portions 
of our luminary. 


dune Ombre. By Prof. 


Moye. 
(Montpelier: G. Firmin, 1905.) 


Ueber Vererbungsgesctse. 
(Berlin: Gebriider Borntraeger, 1905.) 
marks. 


By C. Correns. Ppa 
Price 1.50 


ALTHOUGH only six years have elapsed since De Vries 
re-discovered the laws of heredity originally pro- 
pounded by Gregor Mendel, Abbot of Briinn, in 1866, 
the subject has received so much attention—and in 
this country especially valuable work has been carried 
out—that many accounts of the general principles 
have been written. Prof. Correns, one of the fore- 
most workers on the subject, publishes in this 
brochure the substance of a lecture detivered at 
Meran, dealing almost entirely with the botanical 
side. The account does not go far beyond Mendel’s 
propositions, but the subject of cryptomerice is ex- 
plained with the help of an excellent coloured plate 
of flowers of Mirabilis, and the writer refers to 
Galton’s theory and the extent to which characters 
mendclise, i.e, develop according to Mendel’s laws. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communtications.] 


Diurnal Variation of Ionisation in Closed Vessels. 


Tue connection between the periodicity in the ionisation 
in closed vessels and the variation in the intensity of the 
electric field near the earth’s surface suggested by Messrs. 
Campbell and Wood in Nature of April 19 (p. 583) may 
readily be explained on the theory of conduction through 
gases if we assume that the ionisation is caused by radi- 
ation from extra-terrestrial sources. 

The view of the origin of the earth’s field which appears 
to be in closest agreement with the facts is that it arises 
in rainy regions on account of the negatively charged rain 
conveying its charge to the earth, which thus becomes 
negatively charged. This leaves a high positive potential 
in the atmosphere immediately above the rainy region 
which very rapidly distributes itself over the earth’s sur- 
face by means of discharges in the upper regions of the 
atmosphere where the pressure is low enough for ionisation 
by collisions to oceur. Owing to the high conductivity of 
the upper regions of the atmosphere, therefore, the potential 
will differ only to a relatively slight extent over different 
regions of the earth’s surface; most of the fall of potential 
between the positive charge over the rainy region and any 
point of the earth’s surface will oceur in the badly conduct- 
ing layer of air at a high pressure, which is comparatively 
close io the earth’s surface. 

The above theory is due to Mr. C. T. R. Wilson, with 
whom | have recently discussed the matter. The explan- 
ation of the connection between the earth's field and the 
ionisation in closed vessels which follows might be made 
to fit other views of the nature of the earth’s field, but 1 
have selected Mr. Wilson’s, as it appears to be the most 
probable. 

The disiribution of the earth’s field, then, reduces itself 
to a case very similar to that between two plane electrodes 
immersed in a gas and maintained at a constant difference 
of potential. Consider what happens if we increase the 
ionisation near one electrode to a greater extent than that 
near the other. The potential gradient will become smaller 
where the ionisation is greatest, and conversely. In the 
case of the earth the ionising rays presumably come 
from extra-terrestrial sources, and will be absorbed to some 
extent by the earth’s atmosphere. They will therefore be 
more intense further away from the earth’s surface, and 
when for some reason or another they increase in intensity 
they will increase the ionisation at a point snme distance 
from the earth’s surface to a greater extent than at a point 
near to it. From what has been said ahove, an increase in 
the ionising rays should therefore produce an increase in 
the electric intensity close to the surface, and vice versd. 

This corresponds exactly with what Messrs. Campbell 
and Wood have found to be the case; the maxima and 
minima in the earth's electric field are simultaneous re- 
spectively with the maxima and minima in the ionisation 
in a closed vessel. 

It may be of interest to add that Borgmann (Jurn. 
Russk, Fisik. Chimiéesk. ObSéestva {physical part], xxxvii., 
No. 4, pp. 77-98, 1905) has also recorded a minimum at 
about 3 p.m. in the ionisation in a closed vessel. The fact 
that the time is nearly the same at Cambridge and St. 
Petersburg seems to indicate that the ionisation is caused 
by radiation coming from the sun. The fact that the daily 
variations in the earth’s field are conditioned by the sun 
has already been remarked by meteorologisis (cf. Arrhenius, 
“Wosmische Physik,’’ ii., p. 890). 

I wish to point out finally that the above explanation 
of the changes in the earth’s field does not depend essentially 
on radiation coming from extra-terrestrial sources. Any 
cause which simultaneously increased the penetrating 
radiation near the earth and the ionisation further away 
from it would work in the same way. : 

oO. W. 

Trinity College, Cambridge, April 22. 
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The New Spot on Jupiter. 


Tue recent outbreak of dark material in the north 
equatorial belt and north tropical zone of Jupiter has 
further intensified, and forms a very prominent and striking 
feature in the region north-[ollowing the red spot. The 
slanting belt, alluded to in my letter published in last 
week's NATURE (p. 584), appears 1o be rapidly extending 
in a longitudinal direction, and the large dark oval spot 
on its following side has been several times re-observed 


here. Transits were obtained as under :— 
Longitude 
lols, jes 
April 15 oa 200 6 8 he BAG Weare 
20 ee Met 5 22 on me 775 
22 7 2 777 
The rate of motion appears, therefore, to conform very 
nearly with that of the red spot and of system ii. of 
Crommelin’s ephemerides (gh. 55m. 40-6s.}. On April 20 


the north tropical spot was very distinctly seen nearly two 
hours before sunset, and the transit obtained on that date 
was regarded as accurate. 

The preceding side of the slant-belt 1s moving much 
faster than the north tropical spot, and it is highly prob- 
able that in a few weeks a new and conspicuous belt will 
have formed and entwined itself completely round the 
planet. In this phenomenon we have a repetition of that 
observed in the spring of 1860 (see Monthly Notices IREAGS sy 


| April, 1860, and December, 1598, Wolsuex seeps 244. and 


W. F. DEnNninc. 


lix., p. 76). 
BristolApril 23. 


Utilisation of Nitrogen in Air by Plants. 


Your reviewer (p. 531) of the above work has, like others, 
failed to furnish any proof against my theory of the fixation 
of free nitrogen by plants. He desiderates direct chemical 
proof of the increase of nitrogen in the plant, beyond the 
nitrogen that is provided by the seed and the soil. Those 
acquainted with agricultural chemistry know the difficulty 
of directly determining a slight increase in the quantity of 
nitrogen, in the circumstance of the comparatively large 
quantity of nitrogen in the soil necessary to produce a 
vigorous plant, and they will understand how difficult it ts 
to produce such proof; with the greater information now 
available, however, it may now be forthcoming. But for 
this difficulty, the fixation of nitrogen would have been 
found out long ago. 

The experiments at Rothamsted conducted by Lawes 
and Gilbert are identified with the subject of nitrogen. 
The idea of the inability of plants to fix [ree nitrogen is 
largely based on their experiments. As mentioned in a 
book written by the recently appointed director at Roth- 
amsted—Mr. A. D. Iall—it ocenpied their minds * from 
the very beginning of their experiments until the end.’” 
It was their ‘‘ dominant idea.” I may therefore refer to 
experiments carried out there which show that Lawes and 
Gilbert themselves found (as many others have done) an 
increase in nitrogen in growing crops, the source of which 
could only be ascribed to the atmosphere ; thus (see p. 10), 
“As a result of three years’ cropping with barley and 
clover, and then with clover only, an average amount of 
319-5 1b. of nitrogen was removed, yet the soil contained, 
on analysis at the end of the experiment, 2832 Ib. of 
nitrogen per acre in the top 9 inches, or a gain of 175 tb 
per acre in the three years, making a total, with the crop 
removed, of nearly s00 lb. of nitrogen per acre to be 
accounted for.’ This was a troublesome fact. It was 


| sought to be explained by the tubercles on legumes, but 


that an increase was got without legumes is shown by 
another set of experiments (see p. 8) :—‘‘ the various crops 
were grown continuously with mineral manures, but with- 
out any supply of combined nitrogen ; the following average 
amounts of nitrogen per acre were taken away :— 


Ib. 

“* Wheat 24 years ... 220% 
Barley BO Tire aha Abe 22°4 
Root Crops BO sr taneeas ie ee as, a kOe 
Beans 24 ,, af which twa fallow 45°5 
Clover 22 ,, 6crops only... 39°8” 
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Here again was an inerease, and one which legume 
tubercles coufd not be brought in to explain. It was only 
when Lawes and Gilbert, trying to get chemical evidence, 
grew feeble, unnatural plants under unnatural conditions 
that they failed to get a similar inerease of nitrogen. On 
this ground alone they supported the theory of the in- 
ability of the plant to draw nitrogen from air, and thus 
supported themselves in the notorious controversy with 
Liebig, the distinguished German who has done more for 
agriculture than any other man of science, and who, by 
the way, denounced the Rothamsted experiments in no 
measured terms (sce the ‘‘ Natural Laws of Husbandry,”’ 
pp. 157 and 298). : 

Obviously, therefore, to show that plants fix free 
nitrogen is to undermine the work with which Rothamsted 
is chiefly identified. 

Your readers will understand the value of the critique 
when they know that the initials under it are those of 
the director at Rothamsted. THOS. JAMIESON. 

Glasterberry, Milltimber, April 10. 


1 am glad to see that Mr, Jamieson does recognise the 
necessity of some proof of his assertion that nitrogen has 
been fixed by the plants he has been examining; he now 
says that ‘“‘it may now be forthcoming.’? When Mr. 
Jamieson’s *‘ may ’’ has been converted into “ is,’? chemists 
and botanists may begin to consider his speculations as to 
how the process is effected. For Iet us bear clearly in 
mind that Mr. Jamieson’s theories only deal with the 
question of how the nitrogen is fined; that it is fixed at 
all he takes for granted. 

But what an unlucky series of experiments to enforce 
his argument has Mr. Jamieson selected from Rothamsted. 
He quotes three non-leguminous crops, wheat, barfey, and 
roots, which when grown continuously on the cane Jen 
for a period of twenty-four to thirty years have removed 
on the average 16 Ib. to 22 Ib. of ‘nitrogen per acre per 
annum. But at the beginning of the experiments the soil 
was estimated to contain about 3000 fb. per acre of com- 
bined nitrogen, i.e. five times as much as the thirty years’ 
cropping has removed. Furthermore, analyses have been 
made and published which show that the soil has lost 
mitrogen during this period; the average floss on the 
unmianured wheat plot from 1865 to 1893 was ro |b. per 
acre, which if added to the § Ib. per acre of combined 
nitrogen brought down by the rain pretty well accounts 
for the 19 Ib. per acre removed in the crop. Knowing as 
we do that there are great reserves of nitrogen Rian die 
soil, and that they slowly become available for the plant, 
ther is no reason to suspect that these non-lesuminous 
plants have needed to take anv nitrogen from the air to 
yield the crops that are recorded. : 

Then Mr. Jamieson quotes the output of nitrogen from 
two leguminous crops, clover and beans, and it is just 
about double that of the non-leguminous crops; very much 
more than double, in fact, if calculated on ine number of 
crops actually obtained, and not spread over an average of 
years. Yet Mr, Jamieson goes on to say that the legume 
tubercles ’’ cannot be brought in to explain this; “when 
the only crops yielding anything like an average amount 
of nitrogen are the two, beans and clover “which by 
accepted theories ohtain nitrogen from the air by means 
of the bacteria in the ‘tubercles’? on their roots. Most 
people regard these experiments as a very sound piece of 
sons for the fixation of nitrogen by leguminous crops 

Let us consider these resuits from another point of view; 
the wheat crop without nitrogen, but with phosphoric acid 
and potash, at Rothamsted averages about fifteen bushels 
per acre, barley about twenty bushels per acre, the root- 
crops (mangels) about 5-4 tons per acre: this is the sort 
of level that is reached when the crop has to rely upon 
the air and the original stock of nitrogen in the soil. Is 
Mr. Jamieson proposing to recommend farmers to grow 
crops of this size, for that is what they must come to when 
they have only the air to draw upon for their nitrogenous 
food ? ‘i 

In his concluding 


paragraph Mr. Jamieson appears to 
suggest that Lawes 


and Gilbert ran the Rothamsted ex- 
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periments as a sort of conspiracy to disguise the truth in 
favour of a prepossession of their own, and that after their 
death the body of scientific men who constitute the com- 
mittee of management engaged their present director to 
continue the traditional fraud; this is a ‘* theory ’’ which, 
like others of Mr. Jamieson’s, must require a robust con- 
fidence in the credulity of his disciples. A. DISH: 


A Horizontal Rainbow. 


I sHatt be much obliged if a reader of Nature will 
kindly give me an explanation of the following :— 

i was on Loch Lomond yesterday, a perfectly still, 
cloudless day, with haze as from east wind over the moun- 
tains. There had been hoar-frost in the morning. About 
10.15, from the deck on the steamer at Balloch, i observed 
a broad patch of strong prismatic colours on the abso- 
lutely calm: surface of the loch about half a mile from the 
pier, my back being turned to the sun. I watched this 
patch with interest, and, as the steamer approached it, 
it graduaHy lessened and almost disappeared; but in its 
place a rainbow, faint but distinct, lay horizontally on the 
surface of the water, one end resting beside the bow of 


the steamer and the are curving for perhaps 150 yards 
ahead, the sun still being behind me. 1 never saw any- 
thing of this kind before, and was much interested. The 
loch was absolutely caim, reflections of sea-gulfs, &c., 


being perfect. 

The only explanation 1 can think of is that, after the 
hoar-frost and possible sea-fog of the earlier morning, there 
was Just a film of fog left undisturbed on the caim surface 
of the water, sufficient to break up the rays of the sun 
into their component parts. W. R. M. Caurcn. 

Western Club, Glasgow, April 12. 


THE S\N FRANCISCO EARTHOUAKE OF 
APRIL 18. 


N the immediate presence of a great catastrophe, 
in which hundreds of lives have been lost, and 
San Francisco, the ‘‘ Queen of the Pacific,’’ has been 
almost entirely destroyed, it is not to be expected that 
details of much scientific value should be recorded. 
All that is here possible is to describe briefly the 
course of events, to trace in rough outline their con- 
nection with former shocks and with the geological 
history of the district, and to refer to the unfelt earth- 
waves registered at distant observatories, 


NaTURE ann EFFECTS OF THE EARTHQUAKE. 

Though the coast of California from San Francisco 
to Los Angeles is one of the chief seismic regions of 
the globe, the first and greatest shock was heralded 
by no warning tremors or earth-sounds. It occurred 
at 5.13 a.m. (that is, 1.13 p.m. Greenwich mean time), 
pethaps, as the seismographic evidence would imply, 
a few minutes earlier. .\s in all tectonic carthquakes 
of the first magnitude, the duration of the shock was 
considerable, not less than two or three minutes, and 
it was in this time that the chief part of the destruc- 
tion, so far as it was directly due to the earthquake, 
was accomplished. Five minutes later another and 
less violent shock was felt, and, in the midst of almost 
continuous tremors, a third prominent shock took 
place at 8.15 a.m., and others shortly before 10 a.m., 
and about 1.30 and 7 p.m. None of these seems to 
have been registered in European observatories, but 
they sufficed to throw down walls already damaged. 
Soon after the first shock fires broke out in several 
parts of the city, and spread rapidly, the water-mains 
having been injured. Attempts, on the whole suc- 
cessful, were made to limit their extension by blowing 
up passages through the crowded parts, with the 
result that about one-quarter of the city may be ullti- 
mately saved. 

Like Charleston, whick was so seriously damaged 
by an earthquake twenty years ago, San Francisco is 
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built upon a peninsula; and the effects of the two 
shocks, as revealed by the distribution of the damage, 
were very similar. Although the whole of both cities 
suffered severely, the chief destruction was confined to 
houses built on low-lying ‘“‘made’’ land. In San 
Francisco this land is oecupied by business houses and 
warehouses, and, in the southern part, by cheap 
tenements and  poorly-built lodging-houses. At 5 
a.m. most persons were in bed, and thus there was 
little loss of life in the business district, and much 
in that covered by the tenements. The better-class 
residential district, situated on the hills, escaped with 
comparative impunity, so far as the earthquakes were 
concerned, though the fires afterwards spread to that 
quarter. 

That San Francisco was situated within or close 
to the epicentral area is shown by the continuous 
after-shocks, and by the effects of the shock. 
Observers in the open air state that the streets could 
be seen to bulge and wave as if about to crack 
open. Three miles of railway have sunk out of sight 
between Suisan and Benetia; several railway tracks 
have been destroyed for scores of miles; and on the 
harbour-front the earth appears to have sunk fron six 
to eight inches. Great cracks were formed in the 
streets, and these cracks were twisted into all shapes. 
The houses, before they were destroyed by fire, were 
also seen to be out of alignment. 

Outside San Francisco many towns are known to 
have suffered severely, especially San José, Santa Cruz 
and Santa Rosa; others less seriously, from Mendocino 
on the north to Monterey on the south. With our 
present information (and the absence of news from 
neighbouring places, and especially from the Lick 
Observatory, is disquieting), the meizoseismal area 
is a band extending along the coast and parallel to 
the Coast Range, about three hundred miles in length 
and not more than fifty miles in width. The extent 
of the disturbed area will remain unknown until 
inquiries have been made, but it is curious how few 
details on the subject have yet been published. Los 
Angeles (only 350 miles S.E. of San Francisco) does 
not seem to have been affected to any extent by the 
principal earthquake, though the shock was_ felt 
severely throughout the whole of the neighbouring 
State of Nevada, and there are vague reports of more 
distant observations. ; 


PositioN OF THE EPICENTRE AND SeEtsMic SEAj-WaveEs. 


If the line drawn so as to bound the known area of 
destruction be even approximately correct, there can 
be no doubt that the epicentre was submarine and 
situated some little distance from the coast. The fact 
that the shock was felt at San Francisco two or three 
minutes after the epicentral time implied by the seismic 
records is also in favour of this conclusion. The 
chief difficulty in accepting it lies in the absence 
of any very great sea-waves. Much of San Fran- 
cisco is only about twelve feet above high-water 
mark, and would have been submerged by any con- 
siderable wave. There seems, however, to have been 
some disturbance of the sea. Many vessels, it is said, 
were washed ashore with each disturbance, and washed 
out again by the receding waters. There are also 
unconfirmed reports that Terminal Island, a seaside 
resort about twenty miles from San Francisco, has 
been destroyed by a sea-wave, and that other places 
on the Californian coast have also been swept away. 
At present it is probable that the first decisive 
evidence of sea-waves, if any existed, will come to us 
from the eastern shores of Japan, which would be 
reached by them in about ten and a half hours after 
the earthquake. 
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GEOLOGICAL RELATIONS OF THE EARTHQUAKE. 


The earthquakes of California have been studied for 
some years by Messrs. Holden and Perrine, of the 
Lick Observatory, and the geology of the State is 
being revealed through the labours of Messrs. Russell, 
Diller and Lawson; while an admirable summary 
of their relations was recently presented in M. de 
Montessus’ valuable worl: on ‘‘ Géographie séismo- 
logique ’ (pp. 404-412). Between the Rocky Moun- 
tains and the Pacific are the parallel chains of the 
Sierra Nevada and the Coast Range. Among the 
Rocky Mountains earthquakes are few and slight; on 
the eastern slopes of the Sierra Nevada they are more 
frequent, and sometimes, as in the Owen’s Valley 
earthquake of 1872, of considerable severity. The 
western portion of the Sierra Nevada, the Cascade 
Range, is remarkably free from earthquakes, though 
it is worth noting by those who see an intimate rela- 
tion between volcanic and seismic actions that it con- 
tains the recently extinct cones of Shasta, Mount Hood 
and Mount Rainier. Again, the Coast Range, and 
especially the districts surrounding San Francisco and 
Los Angeles, is one of the great seismic regions of 
the globe. Lastly, to the west of California the sea- 
bed deepens rapidly, the contour of 4000 metres lying 
only a short distance from the land, and from this 
region many of the strong Californian earthquakes 
are known to proceed. 

Recent studies have established a close connection 
between these earthquakes and the geological 
structure of the district. Whether the earthquakes 
take place under the Coast Range or beneath the 
adjoining ocean, the longer axes of the isoseismal 
lines are either parallel or perpendicular to the sub- 
oceanic contour-lines, the crust-folds of the Coast 
Range and the long fines of fault of the Pacific sea- 
board. It is difficult to resist the conclusion that in 
the wesiern United States we are presented with 
mountains in four successive stages of growth. In 
the Rockies we have ranges so ancient that they have 
almost ceased to grow; in the Sierra Nevada to the 
west another which is approaching old age; the Coast 
Ranges are in the stage of youthful, vigorous growth, 
with the possibility of a long and active life before 
them: while, still farther to the west and not yet risen 
above the ocean, there seems to lie an embryonic 
range, of which the San Francisco and other earth- 
quakes are the birth-throes. 


Tue Unrecrr Eartu-Waves. 


In all parts of the world delicate scismographs 
soon afterwards recorded the occurrence of a violent 
earthquake. The first waves reached Victoria (B.C.) 
at 1.16 p.m.; at Washington the movement was so 
strong that the pen passed off the recording sheet. In 
a quarter of an hour the seismographs of Great 
Britain took up the tale, large disturbances being re- 
corded at Shide, Bidston, and Edinburgh; at Birming- 
ham the pointer of the Omori horizontal pendulum 
swept three times off the drum. Passing over to the 
Continent, they set to work the instruments at Berlin, 
Heidelberg, Vienna, Laibach, Turin, Rome, and many 
other places. The pendulumis at Florence shared the 
fate of those at Washington and Birmingham. The 
seismograph at Cape Town also registered the move- 
iment, while those in Japan were disturbed by the 
waves proceeding in the opposite direction across the 
Pacific. Only the scantiest details are as yet made 
known, but, if we may judge from the diagram at 
Birmingham, the complete series of records will be 
one of great interest and value. 

The first series of preliminary tremors reached Bir- 
mingham at th. 25m. 3s. p.m. (G.M.T.); they were 
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small in amplitude and had an average period of 6-4 
seconds. .\t rh, 35m. 7s. they. were followed by the 
second series of preliminary tremors, much larger in 
amplitude and with an average period ot 11-4 seconds. 
These tremors, as is now well known, traverse the body 
of the earth with velocities of about ro or 11 and 5 
km. per second respectively. At th. 45m. 138. began 
the principal portion of the movement, consisting of 
undulations which travel over the surface with a 
nearly uniform velocity of 3-3 or 3-4 km. per second. 
In the initial phase of this portion the undulations 
had an average period of 44-1 seconds; in the slow- 
period phase (which began at th. 50m. 22s.) of 25-2 
‘seconds, and in the succeeding quick-period phase of 
16.2. seconds. Unfortunately, this portion of the 
record is incomplete, for the pointer of the pendulum 
swept off and on the drum three times, several waves 
being thus lost, and the initial epoch of the quick- 
period phase cannot be determined. 
of the disturbance began at 2h. 1m. 4s., and consisted 
of a long series of unusually clear and regular waves 
with an average period of 15-0 seconds. The duration 
of this portion is uncertain, for these waves were re- 
inforced at 3h. 28m. 38s. by the undulations of the 
principal portion which travelled through the an- 
tipodes along the major arc joining San Francisco 
and Birmingham. .\t 3h. 56m. 57s., however, the 
trace becomes nearly steady, but a careful examina- 
tion reveals another series of long, low undulations 
from 4h. §8m. 32s. to sh. 6m. 34s., which represent 
the return of the first series of surface-undulations 
after they had completed the tour of the globe and 
travelled once more as far as Birmingham. ‘The 
interval between the first and third passages of these 
waves is 3h, 13m. 198., and corresponds to a mean 
velocity of 3-36 km, per second. 


MaGNITUDE OF THE San Francisco EartioQuake. 


The mere fact that the earth-waves should disturb 
a seismograph after travelling 30,000 miles is 
sufficient evidence to show that the earthquake belongs 
to the very front rank. If we might estimate the 
intensity of a shock by the maximum range of move- 
ment at Birmingham, we should have to regard the 
San Francisco earthquake as much stronger than the 
Indian earthquake of April 4, 1905, but as inferior to 
the remarkable Central Asian earthquakes of July 9 and 
23, 1905. The period of the larger waves approaches, 
however, so closely to that of the pendulums themselves 
that it by no means follows that the range and 
epoch of the maximum displacement of the 
instruments correspond with those of the earth’s => 
crust. Nor can we infer much from the extent 
of the destruction of the lofty, badly-founded 
houses of San Francisco. If the Colchester 


earthquake of 1884 had originated beneath the city | 


and west-end of London instead of beneath the 
villages of Peldon and Rowhedge in Essex, the 
‘damage would have been considerable, and the 


‘earthquake would have held a higher place in our 
estimation. When, however, we consider the great 
area covered by the injured towns in California, the 
displacement of the superficial soil, the crumpling of 
the railway tracks, and the widespread registration of 
the unfelt waves, it is clear that we must give to the 
San Francisco earthquake a place inferior, no doubt, 
to the Lisbon earthquake of 1755 and the Indian earth- 
quake of 1897, but probably one in the same rank as 
the Neapolitan earthquake of 1837, the Japanese 
earthquake of 1891, and the Indian earthquake of 
1905. 
C, Davison. 
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1IGUR ILIUONS (ONE IBIS RUCSINA AUC, TIE AOS.” 


OTH for the anthropologist, who wants well-sifted 
and trustworthy material, and for the ordinary 
reader who would like to know something about the life 
of the native Australian, this is a most useful book. In 
fact, for the latter purpose it may be said to stand 
entirely alone. There is no other work on the Aus- 
tralians which gives anything like so good a general 
view ; it is clear of superfluous technicalities, eminently 
readable, and written with so much sympathy that we 
cease to be surprised at the success of the writer in 
getting at such secret matters as male initiation cere- 
monies and beliefs about Byamee, all of which are 
strictly forbidden lore to the Euahlayi woman. Mr. 
Lang’s introduction explains the bearing of the book 
on current controversies. 


Fic, 1.—A native carrying a message-stick. From ‘‘ The Euahlayi Trike.” 


Besides these two important subjects, Mrs. Parker 
| has much to tell us about the soctal organisation, 
| magicians and their initiation, a witch woman whose 
| feats are distinctly mystifying, the life of children of 
| both sexes up to and including the initiation cere- 
monies, burial customs, dress, amusements, the pro- 
vision of food, and mythology; and on many points 
we learn something which throws light on previous 
knowledge. Although we hear nothing of the so- 
called sex-totem among the Euahlayi, they hold that 
the male children are made by a lizard, the female by 
the moon, who is sometimes assisted by the crow, 
This looks like the raw material of the sex-totem. It 


1 “The Euahlayi Tribe, a Study of Aboriginal Life in Australia.” By 
K. Langloh Parker ; with an Introduction by Andrew Lang. Pp. xxviit 
156; with 6 illustrations by a native artist. (London: A. Constable and 
Co., Ltd., 1905.) Price 7s. 6. net. 
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may be noted that the lizard is one of the forms of 
the sex-totem in South Australia. In connection with 
children, it is interesting to note that we have in the 
Euahlayi a variant of the Arunta belief recorded by 
Strehlow, which has also a close connection with the 
belief of the northern Arunta visited by Spencer and 
Gillen. 

An important subject, on which little information 
was previously available, is that of the yunbeai or 
individual totem, whieh is usually confined to medieine 
men, but among the Euahlayi is held to be granted 
to their special favourites. More important still is the 
information about Byamee. Unless Mrs. Parker’s 
evidenee ean be impeached on the ground of European 
influence, it will henceforth be impossible to deny that 
the Australians have gods and a religion. We learn 
from this work that prayers are offered to Byamee 
both at the Bora and at the funerals of men. 

Mrs. Parker alludes to the boomerang, and provides 
mathematicians with another problem in the shape of 
the performances of the boodthul, a miniature elub 
whieh travels further if it is thrown through the top 
of a bush than if it has an unimpeded flight. The 
book contains six illustrations by a native artist. 
Mrs. Parker does not mention them, but she has in- 
formed the present writer that the artist had no 
European training. It may, however, be surmised 
that he had seen European pictures. N. W. T. 


BORIC ACID AS 1 FOOD PRESERVATIVE.' 


“THE report of the English departmental committee 

on the use of preservatives in foods eontains 
voluminous evidenee on the harmful nature of most 
of the antiseptics employed in eommerce. It was 
issued in 1901, and among its recommendations one 
finds that the use of any preservative in milk should 
be constituted a punishable offence. It, however, 
makes an exception in the case of butter and eream, 
whieh are substances taken in relatively small 
amounts, and allowed 0.5 per eent. of boric aeid in 
the former, and 0.25 per cent. in the latter case. 

Those who have had the time to read the evidenee 
will be strucls with the almost complete unanimity of 
the medieal witnesses on the harmful effects produced 
by boric aeid and its compounds. Unfortunately 
there will always be some who disagree with the 
majority, and it is particularly unfortunate from the 
point of view of the publie welfare that one of these 
is Dr. Oscar Liebreieh, whose opinion is on most 
subjects entitled to eareful consideration and respect. 
The special pleading on behalf of boric acid and borax 
contained in Dr. Liebreich's former publications are 
repeated in the pamphlet just issued, and we fear 
that the useful work of those who are trying to pre- 
vent adulteration, and protect the public from those 
tradesmen who cover their misdeeds and want of 
cleanliness by the employment of antiseptics dangerous 
to health, will be seriously impeded thereby. 

The question has also become an acute one in 
America, and the United States Department of A\gri- 
eulture appointed Dr. Wiley, their principal chemist, 
to investigate the matter on a large seale by experi- 
ments on human beings, over a long period. Dr. 
Wiley’s report was most unfavourable to the use of 
these preservatives; the ill-health set up in the sub- 
jects of his experiments, and the alterations in bodily 
metabolism to which this was due, are described in 
detail, and furnish systematic evidence on the subject 
whieh confirms what was known from clinical experi- 
ence, and to those who had experimented previously 


1“ Third Treatise on the Effects of B rax and Boric Acid on the 
Human Sy-tem.” By Dr. Oscar Licbreich, Pp. vii+zo. (London: 
J. and A. Churchill, 1906.) Price cs. net. 
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on animals. To the unprejudiced observer Dr. 
Wiley’s report settled the matter once and for all. 

The special object of Dr. Liebreich’s new brochure 
is to eritieise some details in Dr. Wiley’s work. 
This is always an easy thing to do when the subjects 
of an experiment are numerous, and in the human 
subjeet in particular it is often difficult to obtain 
precise details. Some of these, on account of the ill- 
health set up by the drug, had to abandon the eon- 
tinuation of the observations. This obviously reduees 
the number of observations, but at the same time is 
in itself a striking piece of evidence against the con- 
tinued use of borax and boric acid. Dr. Liebreich 
does not dispute the ill-health of Dr. Wiley’s willing 
subjects, but he is driven to attribute this to other 
causes, like inefficient hygienie surroundings. He 
does not dispute the loss of body weight, but says this 
is not by any means always injurious. 

Those interested in this most important question 
should of course read both sides, and one sincerely 
trusts that in this instance the weight of a great 
name will not be allowed to overbalance the all but 
universal testimony of others to the contrary. 


PPUROVR IIN Is Te, WIEIDKO te iieneye 


HE ‘seventies of last eentury may be said to have 
witnessed the renaissance of biological studies 
in Cambridge. It was in the year 1870, if we mistake 


| not, that Michael Foster, at the invitation of Trinity 


College, became pralector in physiology and founded 
the great school for whieh the university has since 
been famous. Of his pupils the greatest was F. M. 
Balfour. He very soon became the centre of a new 
system which was thrown off, so to speak, from the 
main body, and rapidly aequired form and influenee. 

Weldon was one of the most distinguished products 
af the zoological school which was in this way 
established. He was the son of Mr, Walter Weldon, 
F.R.S., the distinguished chemist, and was educated 
at King's College, London. He entered at St. John’s 
College, Cambridge, in 1878, of whieh foundation he 
became first a scholar and in i884 a fellow. After 
taking his degree in 1881 he at once threw himself 
with eharacteristic vigour and disinterestedness into 
zoologieal teaching and research. He beeame demon- 
strator in comparative anatomy in 1884, and held the 
office for one year. In 1885 he was appointed to the 
newly-established lectureship on the morphology of the 
invertebrata, which offiee he held until he left Cam- 
bridge in 1891. .\s a lecturer Weldon is not likely to be 
forgotten by those who heard him. Ile was remark- 
able for the ease and mastery with which he handled 
his subject, and for the earnestness and clearness of 
his teaching. It was impossible to sit inert under him; 
he had the gift of compelling attention. 

Weldon’s early researches were mainly concerned 
with morphological problems, the study of which had 
been so strongly stimulated by the work of Darwin, 
In the ‘sixties, ‘seventies and early ‘cighties of last 
century the hope existed that it would be possible by 
minute morphological study actually to trace the 
pedigrees of existing organisms and to get some com- 
prehension of the wonders and complexities of animal 
structure. In the ‘eighties, however, with the progress 
of experience it began to be obvious that these hopes 
could not be realised, that the problem could not be 
solved by morphology, and that we must turn to other 
sourees if we wanted to progress in ideas. Weldon 
was soon touched hy the seepticism which thus arose, 
and cast about in the latter part of his time at Cam- 
bridge for new methods. These he saw must come 
in part at least from an exact study of variation, and 
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his worls was henceforth mainly directed to that sub- 


ject. He spent his vacations at the laboratory of the 
Marine Biological Association at Plymouth and in the 
Zoological Laboratory at Naples, and devoted himself 
to laborious and systematic measurements of the parts 
of various marine organisms. These researches were 
continued with increased vigour at University College, 
London, where in 189 he succeeded Prof, Ray 
Lankester as Jodrell professor of zoology. Here he 
entirely fulfilled the expectations which had been 
formed of him at Cambridge. Effective and enthusi- 
astic as a teacher, he soon gathered around him a body 
of young workers whom he inspired by his own 
intensive fire. 

During his career at University College he plaved 
a leading part in initiating the changes which, after 
some set-backs, resulted in the recent reorganisation 
of the University of London as a teaching body. In 
the completion of this most important work he was 
debarred from active participation, for in r8qq he was 
appointed the Linacre professor of comparative 
anatomy in the University of Oxford. 

At Oxford he devoted himself with signal success 
to the duties of his professorship, paying special 
attention to the subject of variation. He again formed 
the centre of an active school of research, and 
founded in conjunction with Prof, Karl Pearson the 
journal Biometrika to advance the subject which he 
had so much at heart. Of his biometric work much 
might be said, but this must suffice. He was the 
one English biologist who actually realised what the 
whole attempt to give quantitative exactness to bio- 
logical concepts really means; and he was the first to 
calculate organic coefficients of correlation and to 
suggest their important bearing on evolution. 

Weldon held the chair at Oxford until his death 
on Good Friday last, after an illness of little more 
than twenty-four hours. Fle was born in 1860, and 
was therefore a comparatively young man when he 
died. He had about reached the stage of life when 


the germinating processes of the brain have attained | 


their maximum and the mind begins to tale stock 
of its ideas and to seek for means of coordinating 
them and of so bringing them before the world. He 
had several works on hand, all of which are unfinished. 
The most important, perhaps, is that in which he hoped 
to set down the conclusions he had reached on the 
great subject of the origin and the handing on by 
heredity of the properties of organisms. 

His work, therefore, is not finished, but of whom 
can it be said that his work ts finished? He has at 
least carved out the steps by which others will mount. 
He has sown the seed. It is for us who remain and 
for those who come after us to reap the fruits of his 
labours. 

He was essentially a good man, and happiness was 
his portion in this life. Blessed in his domestic 
circumstances, and in holding one of the most dis- 
tinguished positions the zoological world has to offer; 
in the possession of good health, of considerable bodily 
strength and activity, of indomitable energy, of a 
quick and penetrating intellect which rendered all 
intelectual effort pleasurable, of acute literary and 
artistic instincts, of a simple, honest, and lovable 
nature which endeared him to all who came in contact 
with him, he had everything which is necessary for 
earthly happiness. So amply had nature lavished her 
gilts upon him that he might well have been counted 
among her spoilt children. But he was lofty in his 
aims and strenuous in his life. His early death is a 
grievous blow to science; to his friends it is an 
affliction hard to be barne; to those who loved him it 
can only appear as a cruel and unnecessary calamity ; 
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but yet, can we say that he was not happy in his 


death, as in his life? 


Under the wide and starry sky 

Dig the grave and let me lie, 
Glad did I live and gladly die 

And I laid me down with a will. 


PROTS PLE RICE SOU Ali 


M PIERRE CURIE, co-discoverer with his wife, 
+ Mme. Sklodowska Curie, of the element 
radium, and the investigator of many of its properties, 
met his death as the result of a street accident in Paris 
o1 Thursday, April 19. He was crossing the Place 
Dauphine when he was knocked down by a cab and fell 
under a heavy van coming from the opposite direc- 
tion. The wheels passed over his head, and when 
taken to the police station life was found to be extinct. 

Cut off in the midst of a career of active scientific 
investigation, in the flower of life and at the height of 
a unique reputation, brilliantly won and universally 
acknowledged, his death will be mourned by the whole 
civilised world. In this country, where the importance 
oi his work and discoveries was early and fully 
recognised, and where the Jame attaching to his name 
has spread widely, deep sympathy will be felt for Mme. 
Curie in her tragic bereavement, coupled with a sense 
of loss that a partnership in science so illustrious and 
fruitful has been brought to so untimely a close. 

Born in Paris on March 15, 1859, Pierre Curie 
received his early education at the Sorbonne, where 
he attained the degree of Doctor of Science. He was 
made professor of physics in the Municipal School of 
Physics and Chemistry in Paris in 1895, and in 1900 
he beeame professor at the Sorbonne. His earlier 
researches, extending over the period 1885-1894, in- 
cluded investigations into the phenomenon a ea 
electricity, in conjunction with his brother, urie, 
the construction and use of electrometers Be guard- 
ring condensers, the magnetic properties of iron, 
oxygen, and other substances at different temperatures, 
and the construction of sensitive aperiodic balances. 

In 4895 M. Curie married Marie Sklodowska, one 
of the senior students at the Municipal School, where 
he was professor, and joined his wife in the new field 
of research opened up by M. Henri Becquerel's dis- 
covery of the radio-activity of uranium and its com- 
pounds. From 1898 onwards appeared the remark- 
able joint publications dealing with the discovery of 
radium and the investigation of its properties. ‘The 
great advances made by. the two investigators in this 
field may be traced to the collaboration of a trained 
physicist and a skilled chemist in a subject which 
may truly be described as a meeting ground of the 
two sciences. M. Curie’s earlier results on  piezo- 
electricity, and the construction and use of electro- 
meters and condensers were ingeniously applied to 
the requirements of the new work, and in his hands 
resulted in a ready and trustworthy method for the 
clectrical measurement of radio-activity being worked 
out. In the detection and initial stages of the separa- 
tion of radium and polonium in pitchblende, the 
method accomplished what in the hands of Bunsen 
the spectroscope had accomplished in the detection 
and separation of casium and rubidium in the waters 
of Durkheim. When sufficient radium had been 
obtained, M. Curje and his pupils investigated the 
physical properties, while Mme, Curie devoted herself 
to the more purely chemical problems, the determina- 
tion of the atomic weight of the new element, and 
the attempt to separate polonium. 

M. Curie’s most important contributions to the study 
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of the nature of the new element comprise the dis- 
covery, in conjunction with Mme. Curie, of the so- 
called induced activity conferred by radium on sur- 
rounding objects, and the proof that the penetrating 
radiations transport negative electricity even after they 
have been made to pass through a sheet of metal 
connected to earth. In conjunction with M. Laborde 
he discovered and measured the spontaneous evolution 
of heat from radium compounds. 

In 1903 the Davy medal was conferred by the Royal 
Society on M. and Mme. Curie, and they shared with 
M. Branly the Osiris prize, and with M. Becquerel the 
Nobel prize for physics. M. Curie was made a member 
of the Institute of France in 1905. He will be re- 
membered in this country for the lecture on radium, 
delivered with characteristic modesty and simplicity 
of manner, at the Royal Institution in 1q03. He 
refused the Cross of the Legion of Honour offered by 
the French Government, on the ground that he pre- 
ferred to remain a simple citizen, holding no doubt 
the view that scientific discovery is its own sufficient 
reward. 

It has been said by a recent writer that there will 
come a time when men will date the coming in of 
their kingdom to the day when Curie and Laborde 
discovered the spontaneous evolution of heat from 
radium. Certainly no limit can be set to the conse- 
quences in the near or distant future which may be 
expected to flow from the discoveries with which the 
name of Curie is associated. 

Like Rontgen shortly before, Curie emerged at one 
step from comparative obscurity to universal fame, 
and what they achieved is still within the horizon of 
the humblest investigator. Like the soldiers of 
Napoleon, each of the rank and file of the army of 
patient investigators carries in his knapsack a 
marshal’s baton. The career of M. Curie illustrates 
this, and continues as an inspiration and encourage- 
ment to others. None have set in motion more 
pregnant influences. No one stands in less need of 
the historian to perpetuate his memory. IP, Se 


NOTES. 


Jy the disastrous earthquake at San Francisco, a de- 
tailed description of which is given in another part of the 
present issue, it is reported that upwards of 1000 persons 
lost their lives, and that material damage was done to the 
value of more than sixty million pounds sterling. There 
seems little reason to doubt that most of these lives and 
the greater part of the property were lost in the fire which 
followed the earthquake, and that a little forethought would 
have prevented, or at least greatly lessened, the awlul 
calamity. Electric mains were broken by the earthquake 
shock at a time when the current was being supplied, and 
gas and water mains were shattered. ‘The clectric current 
does not appear to have been stopped at the power stations, 
and the consequent numerous short circuits which occurred 
soon inflamed escaping gas and set fire to buildings in 
many parts of the city. The broken water mains obliterated 
the water supply, and the only means of checking the fire 
seems to have been the demolition by dynamite of property 
in its path. The steel buildings in the city appear to be 
almost intact. The earthquake did not damage them, and 
the fire only consumed the woodwork. Despite the rumours 
which have been in circulation as to damage to universi- 
ties and observatories in the ee ccsares, it is gratifying 
to know that there is as yet no ‘confirmation of such 
calamities. Upon inquiry at the Royal Astronomical 
Society, we learn that no news has been received about 
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any of the Californian observatories. Astronomers are 
particularly anxious as to the fate of the Lick Observatory, 
situated as it is very near to the centre of disturbance, 
and in view of a rumour that has reached a London fire 
insurance company of serious injury to the observatory. 
The Solar Observatory at Mount Wilson—near Pasadena, 
which is ten miles N.N.E. of Los Angeles—is probably too 
far to the south to have been damaged. 


Some changes in the organisation of the Geological 
Survey of Canada have recently been made by the Premier, 
Sir Wilfrid Laurier. For more than five years Dr. Robert 
Bell, F.R.S., has been the acting-director of the Survey, 
and has managed the business as well as the scientific 
affairs to the satisfaction of the scientific, mining, and 
the general public. In this period he has accomplished 
much valuable work, initiated many useful new features, 
and raised the standing of the Survey in general estimation. 
Since the Survey began, sixty-three years ago, about 470 
maps have been prepared and issued, and nearly one-third 
of this number have been published during the past five 
years, while others are nearly ready. By the change of 
organisation which has just been instituted, a business 
administrator has been appointed, while Dr. Bell is given 
the title of Chief Geologist of the Dominion. Dr. Bell 
will continue to prepare his reports, maps, and other works, 
and will have a free hand in geological matters, so that 
he ought apparently to be congratulated on being relieved 
of a troublesome and difficult part of his work. 


THE bi-centenary of the birth of Benjamin Franklin was 
celebrated by the American Philosophical Society at Phila- 
delphia on April 17-20, in accordance with the programme 
announced in Nature of March 29 (p. 515). Addresses 
were read from the universities of Oxford, Cambridge, 
Glasgow, and Edinburgh, the Paris Academy of Sciences, 
and many other institutions. A statue of Franklin, pre- 
sented to the City of Paris by Mr. J. H. Harjes, was to 
have been dedicated on April 20 at an international festival, 
in which the French Government had arranged to take 
part, but the celebrations were postponed in consequence of 
the catastrophe at San Francisco. 


Pror. W. Ostwatp has been elected a foreign member 
of the Danish Academy of Sciences. 


Progr, GABRIEL OLTRAMARE, who [or fifty years held the 
chair of mathematics at Geneva University, died on 
April 10, in his ninetieth year. 


Tue death is announced, at sixty-five years of age, of 
Dr. N. S. Shaler, professor of geology at Harvard Uni- 
versity and dean of the Lawrence Scientific School. 


THE annual meeting of the South African Association 
for the Advancement of Science will be held at Kimberley 
on July 9-14, under the presidency of Mr. G. F. Williams. 


Dr. Duptey Buxton has been elected chairman of the 
council of the Selborne Society for the ensuing year, during 
which the society will attain its majority, having been 
founded in 1885. The annual soirée will be held on 
May 25, when the president, Lord Avebury, will deliver an 
address. 


A TELEGRAM from Sarajevo, Bosnia, states that at 11 a.m. 
on April r9 a short, sharp earthquake shock was Ielt there. 
The shock was undulatory in character, and travelled from 
west to east. An earthquake shock was felt at Grants 
Pass, Oregon, at 1.11 a.m. on April 23. The Wellington 
correspondent of the Times reports that both the Eastern 
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Company's cables between New Zealand and Australia 
suddenly broke on April 23, as the result, it is presumed, 
of submarine disturbances. .\ sharp earthquake shock was 
felt at San Francisco at 10.39 p.m. on the same date. it 
lasted about three seconds, and the motion was from east 
to west. 


Dr. V. F. L. Maiteveci, director of the Vesuvius 
Observatory, has issued the following reports :—.1pril 18,— 
A very violent squall blew the plume of smoke which hung 
over Vesuvius on to the observatory, bearing with it a 
quantity of dust and asphyxiating gases. ‘The crater, 
though shrouded in thick mist and rain, seems to be quiet. 
April 20.—The shower of ash has ceased and the cloud 
of dust has dispersed, leaving visible the crater, which 
continues to eject, though more calmly, globular masses 
of vapour containing lesser quantities of dust, which fall 
on the eastern slopes of the volcano. No further shocks 
have occurred, only very slight movements being reported 
by the more sensitive seismographs. April 23.—The seismic 
instruments are very steady. The crater is emitting grey 
vapour, together with small quantities of dust at intervals. 


AccorpInG to the Chemiker Zettung, the number of 
patents applied for during 1905 in Germany was 30,085 
as against 28,360 in 1904, whilst the number of patents 
fully taken out was gooo against 9189. Of the different 
applications, 22,030 were by Germans, 1769 by Americans, 
1410 by Frenchmen, 1264 by Englishmen, 873 from Austria, 
707 from Switzerland, 473 from Belgium, 249 from Hun- 
gary, 246 from Russia, 230 from Denmark, 188 from ftaly, 
174 from Sweden, 48 from Norway, &c. The largest 
number of new patents for the year came under the head- 
ing of electrotechnics. During the year 8623 patents ex- 
pired or for other reasons ceased to be worked, while at the 
end of the year 32,430 patents remained in force. 


From Budapest we learn that the director of the 
Hungarian Chemical Agricultural Institute has presented 
a strong petition to the Government urging the complete re- 
organisation of the institute, which was opened twenty-five 
years ago by the Minister of Agriculture as a central ex- 
perimental station for agricultural chemistry. In the first 
instance it is proposed that no further analyses for private 
persons be undertaken, as this is not only unfair to the 
private laboratories, but provides so much work for the 
institute as to hinder members of the staff from following 
up any fine of scientific research, Great stress is laid upon 
the advisability of bringing all the experimentat stations 
into intimate union with the Imperial institute of Hungary. 
According to the director’s propusal, the reorganised insti- 
tute shall be divided into seven departments, 
the supervision of a head chemist. 


each under 


Tne Easter party of naturalists and students at the 
Liverpool Marine Biology Committee’s station at Port 
Erin, in the Isle of Man, has been larger than usual, and 
the available aceommodation in both hatchery and fabor- 
atory has been fully occupied. In addition to senior students 
from the botanical and zoological departments of the uni- 
versities of Manchester and Liverpool, the following pro- 
fessional workers have occupied tables in the laboratory :-—— 
Dr. H. EF. Roaf (bio-chemistry), Mr. J. Pearson, Mr. W. 
Guon and Prof. Herdman, and Mr. Chadwick, the curator 
of the biotogicat station. in the sea-fish hatchery the 
season has been u good one. Although the first fertilised 
plaice eggs were obtained from the spawning pond on 
February 13, only one day earlier than last year, 
embryos in large numbers appeared comparatively early 
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in the season, and the output of young fish is now about a 
advance of the corresponding date in 1905. 
Five and three-quarter million plaice eggs have now been 
obtained from the pond, ard nearly three and a_ half 
million larva have been set free in the frish Sea. The 
largest number put out on one day was 470,000, on 
April 20. 


Tue latest report of the Decimal Association, of which 
Lord Kelvin is a vice-president, states that it is proposed 
to open a new Parliamentary campaign to prepare the way 
for the introduction of a Bill in the House of Commons, 
on the lines of the Bill which has already passed the House 
of Lords. The report goes on to point out that advocates 
of the metric system of weights and measures in the United 
States of America have been encouraged by the introduc- 
tion of a Bill in the House of Representatives by Mr. 
Littauer, which provides for the exclusive use of metric 
weights and measures in all Government departments. 
This Bill, as has been recorded already in these columns, 
is now before a Standing Committee of the House of 
Representatives, and there is every hope that it may be 
reported on favourably. The executive committee of the 
association records in the report its thanks to the Assaci- 
ation of Trade Protection Societies for its continued 
advocacy of the compulsory adoption of metric weights and 
measures. Since this association represents retail as well 
as wholesale traders, its support may be taken as a distinct 
refutation of the assertion that the shopkeepers of the 
country do not wish to see the adoption of the decimal 
system of measurement. The report mentions also that 
the Canadian Government has appointed as lecturer a pro- 
fessor of the University of Toronto to devote a year to the 
task of explaining the metric weights and measures in all 
the leading cities from Halifax to Vancouver. 


Reports are being received of twitight glows and of the 
deposition of dust, supposed to be due to the recent erup- 
tion of Vesuvius. Prof. Stanislas Meunier has collected on 
the roof of his house in Paris dust said to be identical 
with the dust of the eruption of is72. At Southall, 
Middlesex, Mr. G, Gibson has also collected dust appar- 
ently of similar nature. Dr. F. A. Bather, writing from 
Wimbledon, informs us that on the evening of April 18 
the sunset was strongly reminiscent of the Krakatao glows. 
ft will be interesting to learn whether similar observations 
have been recorded in other localities. The distribution of 
the dust would depend chiefly upon the upper air currents, 
which are usually different from those at the surface, and 
although the surface winds have recently been from north 
and north-east, the dust may have been carried to north- 
west Europe by currents in the upper air. 


It is stated in the Cologne Gasette that the German 
Government is making preparations for the issue shortly 
of weather forecasts for agriculturists. he forecasts will 
be sent free or at a nominal charge, and the success of the 
undertaking will be judged from returns of the subsequent 
weather supplied by the recipients of the information. We 
think this is a step in the right direction; the experiment 
has already been made with much success in the United 


States and elsewhere. Frof. Willis Moore, e.g., in an 
‘article in the National Geographic Magazine for June, 
1g05, says:—* No large grower of fruits or vegetables 


is content to be excluded from: the receipt of the frost 
forecasts.” During the hay and corn harvest (June— 
September) special forecasts have been, for many years, 
issued to farmers in this country by the Meteorological 
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Office. The only charge now made is for the actual cost 
of the telegrams, and the success of the work is judged, 
as proposed in the German scheme, by the returns made 
by the recipients themselves. From the last published 
annual report (1904-5) we see that the total and partial 
snecess of the forecasts amounted to 92 per cent. for the 
country generally, and that 58 per cent. were completely 
snecessful, 


Tue Bulletin of the Italian Meteorological Society is now 
issued in two-monthly parts, and includes original con- 
tributions and monthly resnlts of observations at a con- 
siderable number of stations. The issue for February- 
March contains an interesting account of the ascents of 
two unmanned balloons in Angust last, near Treviso, 
Venice, in both of which readings were obtained at alti- 
tndes exceeding 10,000 metres. The first important in- 
version of temperature, amounting to 6° C., was experi- 
enced between 10,000 metres and 10,385 metres, on 
August 4, notwithstanding the fact that a few hours 
previousfy a very violent thunderstorm occurred at the 
station, The second ascent was made on August 30, at 
the time of the solar eclipse; the inversion of temperature 
was not so marked as in the previous case, but amounted 
to 3° C. between the heights of 18,000 metres and 20,000 
metres. The exact altitude of the inversion during this 
ascent is somewhat uncertain, as the barometric trace was 
partially obliterated by the peasants who picked up the 
records. Thunderstorms were also prevalent about twelve 
hours prior to the time of this ascent. The discovery of 
such inversions of temperature is known to be one of the 
most interesting results connected with the recent explor- 
ations of the upper air. 


To vol. xxvi., part iv., of Notes from the Leyden 
Museum, Dr. f1. W. van der Weele contributes three 
papers on Malay Nenroptera, the most important of these 
dealing with the representatives of the family Sialidx. 
Among other notes, Dr. J. G. de Man discnsses and re- 
describes certain Malay crustaceans of the genus Palaemon, 
while Dr. R. Horst describes a parasitic copepod crustacean 
of the genus Penella infesting a large fish from the 
Molnecas. 


A Hanpb-List of Philippine birds has been drawn up by 
Messrs. R. C. McGregor and D. C. Worcester, and pub- 
lished at Manila by the Bureau of Government Labor- 
atories. .\ slip inserted within the cover announces that 
the publication of the Bulletins of the Bureau has been 
discontinned, and that in their place will be issued a new 
serial, the Philippine Journal of Science, while the Bureau 
itself becomes the Bureau of Science of the Philippine 
Islands. 


THe January issue (vol. x., part i.) of the Transactions 
of the Leicester Literary and Philosophical Saciety con- 
tains a report of the president’s address at the annual 
meeting in October last, in which attention is directed to 
the decadence of artistic feeling and good taste in the 
design and execution of architectural and kindred objects 
in and around Leicester. The contents include a paper 
by Mr. J. R. Plant on the geofogicul history of molluscs, 
and a second, by Mr. H. Donisthorne, on fsle of Wight 
beetles. 


No. 1442 of the Proceedings of the U.S. National 
Museum is devoted to notices of the type specimens of 
Ordovician and Silurian Bryozoa collected and described 
by Mr. U. P. James. These fossils, which came from the 
Cincinnati group, are mostly in the Watker Museum at 
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Chicago, although some are preserved at Washington. 
According to the author of the paper before ns, Mr. R. S. 
Bassler, the original determinations were for the most part 
erroneous. Descriptions of new South American moths, by 
Mr. W. Schaus, of Twickenham, form the subject of 
No. 1444 of the same serial. 


THE life-history of the North American cave-salamander, 
Spelerpes maculicaudus, by Messrs. A. M. Banta and 
W. L. McAtee, forms the subject of No. 1443 of the Pro- 
ceedings of the U.S. National Museum (vol. xxx., p. 67). 
This handsome salamander appears to be confined to the 
Mississippi valley, where, although commonly found in 
caves, it may occasionally be met with in woods. When 
in caves, it is generally to be found at no great distance 
from the entrance, usually but little beyond the twilight 
zone. For breeding purposes, however, these creatures 
penetrate deeper into the recesses of the caves, where the 
larvee are produced ; such full-grown larvae as are met with 
in the open country having probably been washed out by 
freshets. Within caves the adult salamanders are usually 
to be found in crevices or upon rock-shelves. 


Tne March number of the Muscums Journal contains an 


acceunt, by Dr. W. E. Hoyle, of the new zoological 
institute at Brestau; while Prof. J. T. Wilson’s paper on 
the Australian Museum, Sydney, which was read fast 
year at the Worcester conference, is printed in full. In 


another article it is stated that Mr. I. Lovett, of Croydon, 
has fermed a large collection of manufactured objects 
which he is desirons of using as the basis of a ‘“‘ Fotk 
Museum.’’? A schedule is given of the collection of appli- 
ances and allied ohjects used by primitive man, arranged 
to illustrate the evolution of idea, form, and design, with 
the amount of superficies required for their proper display 
in a museum. 


In parts i. and ii. of vol. xxxv. of Gegenbaur’s Morpho- 
logisches Jahrbuch, Prof. B. Hlatschek, of Vienna, com- 
mences a series of studies on the theory of the primitively 
segmental structure of the vertebrate skull, dealing in this 
instance with the anterior extremity of the spinal neural 
system of the lancefet. Dr. Fleischmann’s series of papers 
on the morphology of the cloaca and related organs in the 
amniote vertebrates is continned by Messrs. H. Dimpfi 
and J. Schwarztrauber, who respectively discuss these struc- 
tures in the guinea-pig and the sheep. In a long paper 
Mr. G. Ruge brings to a conclusion an claborate series of 
studies of the external form of the liver in the Primates, 
dealing in this instance with the monkeys of the Cerco- 
pithecus group. As might have heen expected, these dis- 
play a very generalised character in respect to this organ, 
which is markedly different from that of the anthropoid 
group. Among other papers on vertebrate morphology is 
one by Mr. H. Brans on the question whether the form- 
ation of the skeleton is dependent on the muscular layer, 
and a second, by Prof. G. Jelgersma, on the origin of the 
vertebrate eye. For the conclusions in both these cases 
we must refer our readers to the original papers, as they 
are too long to be given here. 


THe authors of a forthcoming monograph upon 
‘* Eclipse ’’"—the famous racehorse—ask us to announce 
that they would be very glad to be informed of any refer- 
ences to this celebrated horse in contemporary literature ; 
to his breeder, the Duke af Cumberland; to his purchaser, 
Wildman; and to his subsequent owner, Dennis O'Kelly. 
The monograph will be as completely illustrated as possible 
from contemporary paintings and engravings and other 
sources, and will contain detailed photographs of the 
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anatomy of ‘‘ Eclipse’? and the most famous of his de- |“ Wild Fauna and Flora of Kew Gardens,” 


scendants, which should prove interesting both to biologists 
and breeders, It is important that information should 
reach the authors before June 1 if possible, and all letters, 
manuscripts, prints, er pictures addressed to ‘‘ Eclipse,”’ 
c/o Mr. W. Heinemann, 21 Bedford Street, London, W.C., 
will be acknowledged before that date, and will be treated 
with the greatest care. 


Mr. Henry S. WELLCOME, of Snow Hill Buildings, E.C., 
is organising an exhibition in connection with the history 
of medicine, chemistry, pharmacy, and the allied sciences, 
and has issued a circular indicating the range of the pro- 
posed exhibition. The loan of any objects of interest is 
solicited ; these will be insured and carriage paid both 
ways. The date of the proposed exhibition has not yet 
been definitely settled. 


In the Comptes rendus of the Paris Academy of Sciences 
(April 2, p. 823) M. Lortet gives an account of an ex- 
amination of the contents of four vases containing the 
viscera of King Rameses I1., the Sesostris of the Greeks, 
who is believed to have died about 3164 years ago. Profs. 
Hugouneng, Renaut, and Rigaud were associated with M. 
Lortet in the examination, and three of the vases were 
surmised to contain the stomach, intestine, and liver of 
the great king preserved with soda and aromatic resinous 
substanees, and enclosed in linen bandages. A fourth jar 
contained the heart of the monarch, hard and horn-like, 
but on microscopical examination showing the typical 


bundles of musele fibres of cardiac muscle, crossing one 
another. 


In the April nuniber of the Monthly Review, Mr. Paul 
Uhlenhuth writes on the blood-relationship of man and 
apes, and describes how, by means of the precipitin test, 
various albuminous substances und the blood of different 
animals may be distinguished from one another. The test 
has also considerable medico-legal importance, and_bio- 
logically may be employed to ascertain the relationship of 
Various animals to one another. In this way it may be 
shown that the anthropoid apes are most nearly akin ta 


man, while the femurs are but distantly, if at all, related 
to him. 


SOME years ago Dr. A. Gallardo advanced a dynamical 
interpretation of the karyokinetic figures in cell division 


that was explained in Nature of November 13, 1902, 
hy Prof. M. Hartog. Dr. Gallardo has somewhat 
modiued his former theory, and applying the results 


obtained from a study of the properties of colloids, he 
postulates in a paper published in Annales de? Museo 
Nacional de Buenos tires, vo). xili., a negative charge for 
the chromatin and a positive charge for the cytoplasm 
around the poles of the spindle. In proof of his theory the 
writer reproduces the figures obtained with special 
apparatus on a metallic plate forming one electrade in an 
electrolytic solution. 


Ir is remarkable that, despite the numerous investi- 
gations during the fast ten to twenty years into the coffee- 
leaf disease caused by species of Hemifeia, the complete 
life-history of the fungus has not been worked out. 
G. Massee directs attention to the want of information 
concerning the zcidial stage in his revision of the genus 
published in the Kew Bulletin, No. 2, 1g06. Four species, 
two of them recently determined by Mr. Massee, are de- 
scribed, and the probability of the cecidial stage is con- 


sidered. In addition to an announcement regarding the | 


publication, and a list of the contents of a voluine on the 
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a supple- 
mentary list of fungi prepared by Mr. Massee is given, 
among which three species new to science are described 
and illustrated. 


AccORDING to the Pioneer Mail, the Bombay Government 
has decided that arrangements should be made for the 
starting of experiments in the cultivation of rubber plants 
both in the southern and northern circles, and in the 
garden of economic botany which is about to be estab- 
lished in Bassein. In the northern circle Mr. Ryan has 
been requested to prepare and submit, under the direction 
of the conservator, a scheme for the plantation of the 
Ficus elastica, and for experiments with a view to ascer- 
tain the yield of rubber and its commercial value, and to 
suggest other rubber plants fikely to show good results. 
At the Bassein garden Mr. Gammie has been asked to 
prepare a scheme of experiments on a smaller scale with 
numerous rubber-yielding plants with the object of ascer- 
taining which are the most likely to sueceed in the coast 
districts of the Bombay Presidency. For the southern 
circle orders have been given for the preparation of a 
scheme for experimental plantation, more particularly of 
Hevea, in one or more localities under the direction of the 
conservator. 


Mr. O. F. Cook, in an article entitled ‘* The Vital 
Fabric of Descent,’* published in the Proceedings of the 
Washington Academy of Sciences (vii., p. 301), urges that 
kinesis is the main factor in the evolution of organisms. 
“Kinesis is not a mysterious force or mechanism to be 
sought in reproduetive cells; it is a general property of 
organisms, as gravitation is of matter. And of kinesis 
we know more than of gravitation. Two factors and two 
results are already obvious. The factors are heterism, or 
intra-specific diversity, and symbasis, or inter-breeding in 
u specific network of descent... .’’ ‘‘ Natural selection 
neither originates species nor actuates their further de- 
velopment ; progressive change would go on whether sefec- 
tion were active or not, and whether the environment 
were uniform or not. Nevertheless, selection conduces to 
adaptation, since by permitting changes in some directions 
and forbidding them in others, it deflects the specific 
motion. The workings of natural selection are adequately 
explained only by the kinetic theory.” 


In the Zettschrift of the Berlin Gesellschaft fiir Erdkunde 
(1g06, No. 3) appears the first part of an interesting 
historical paper on the measurement of geographical areas 
before the invention of the planimeter, by Dr. W. 
Schmiedeberg. 


THE new issue (vol. xix., part i.) of Mitteilungen aus 
den deutschen Schutsgebicten contains papers on the daily 
Variation of temperature and pressure at Windhuk, German 
South-West Africa, and of temperature at HerbertshGhe, 
Bismarck Archipelago, by Dr. J. Hann. Dr. P. Heidke 
contributes a paper on the meteorology of German East 
Africa, dealing with the means for the years 1899 to 1902 
from twenty-two stations. 


Tne April number of the Bollettino of the Italian Geo- 
graphical Society contains an extremely interesting paper, 
by Dr. Roberto Almagia, on the earliest Italian contribu- 
tion to oceanography. The pamphlet described is the 
““Relatione del Mare” of Giovanni Botero, published in 
Rome in the year 1600, and it is remarkable that not only 
the main division of the subject into statical and dynamical 
sections, but the subdivisions of each of these into special 
parts, follow closely the method of treatment adopted in 
modern research. 
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We have received a reprint from the Numismatic 
Chronicle of a paper, by Sir John Evans, K.C.B., de- 
scribing the silver medal or map of Sir Francis Drake, 
which commemorates the voyage round the world com- 
pleted in 1580. Three, or at most four, examples of this 
medal are known, two of which are in the British Museum 
and one in Sir John Evans’s collection. Sir John Evans 
agrees with Mr. Miller Christy that the silver map and 
that which is attached to the work of Peter Martyr, ** De 
Orbe Novo ”’ (Paris, 1587), are from the hand of the same 


‘of their pupils to the actual leaves of plants, 


engraver, about whom it is only known that the initials | 


of his name were ‘‘ F. G.” 


Two reports (Nos. 107 and 108) have been issued by the 
British Fire Prevention Committee containing particulars 
of experimental tests of the fire resistance of concrcte 
floors. The two floors were practically identical in design, 
and were subjected to the same conditions. The results 
of the tests were, however, very different according to the 
concrete aggregate used. The one haying Thames ballast 
concrete -for the protection of its steel-work failed, whilst 
the other, with clinker concrete and coke breeze protection 
to the girders, remained intact. No independent fire tests 
on such a scale with floor areas measuring 15 feet by 
22 feet have been previously carried out. 


vr the Institution of Civil Engineers an interesting paper 
on the resistance of iron and steel to reversals of dlrect 
stress was read by Dr. T. E. Stanton and Mr. L. Bairstow 
on April to. The results of their experiments, which were 
carried out at the National Physical Laboratory, may be 
summarised as follows :—The superiority, in resistance to 
reversals of stress, of moderately high-carbon steels over 
low-carbon steels and wrought irons, which was discovered 
by Wohler to exist when the rate of reversals was 60 per 
minute, still holds when this rate is increased to 800 per 
minute, although, according to Reynolds and Smith’s ex- 
periments, this superiority no longer exists when the rate 
of reversals is in the neighbourhood of 2000 per minute. 
So far as comparisons can be made between the results 
of the authors’ experiments and those of Wohler and Sir 
Benjamin Baker, there is no marked reduction in resist- 
ance due to raising the rate of reversals to Soo per minute. 
Experiments in which the ratio of tension to compression 
varied from 1-4 to 0-72 indicated that between these limits 
the value of the maximum range of stress was practically 
independent of the actual values of the limiting stresses in 
tension and compression. The resistance of the materials 
in three typical cases of rapid reduction of area of the 
specimens has been determined. The failure of iron speci- 
mens due to the development of the slip-lines of Ewing 
and Rosenhain into cracks has been determined for the 
case of direct stress, and the failure of moderately high- 
carbon steel, due to the development of cracks in the ferritic 
areas of the structure, has also been established. 


Messrs. ARCHIBALD CONSTABLE AND 
publish shortly a work on ‘* Recent 
Physiology of Digestion,’’ by Prof. E. H. 


Cor, ETD ew! 
Advances in the 
Starline Rs: 


Sik Martix Conway has written a history of Spits- 
bergen which the Cambridge University Press will shortly 
publish under the title of ‘‘ No Man’s Land.’”’ 


THE London Stereoscopic and Photographic Company, 
Ltd., has issued a new catalogue of photographic apparatus 
intended primarily for the use of amateurs. The list is 
attractively produced and conveniently arranged, and copies 
may be obtained post-free on application. 
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THe Country Press, 19 Ball Street, Kensington, has 
published a series of twelve picture post-cards of the leaves 
of British trees and shrubs showing the exact venation in 
each case. These cards are intended for the use of 
children and others taking up nature-study; but it is to 
be hoped that teachers will prefer to direct the attention 
and to 
encourage the children to collect and study natural objects 
themselves rather than pictorial representations of them, 
however correct and artistic these may be. 


OUR ASTRONOMICAL COLUMN. 


EMPLOYMENT OF SELENIUM CELLS DURING ToTAL SOLAR 
Ecuipse.—During the total eclipse of August last, the 
observers at Tortosa made use of selenium cells for the 
double purpose of determining the variation in sunlight 


‘during the progress of the eclipse, and of ascertaining the 


exact moments of the beginning and end of totality. 

As is generally known, the electrical conductivity of 
selenium increases on exposure to sunlight, being especially 
sensitive to the less refrangible end of the spectrum ; there- 
fore, by placing the cell in series with a battery and a 
delicate reflecting galvanometer, the amount of light fall- 
ing on the selenium may be registered by registering the 
movements of the galvanometer beam of light. 

Whilst the decrease of light, during an eclipse, is not 
zisible until the eclipse is well advanced, the galvanometer 
needle at Tortosa was seen to move immediately after first 
contact, and for nearly an hour showed a uniformly in- 
creasing resistance. 

Assuming that the light during totality was of the same 
quality as that obtaining at dawn, the results derived from 
the observations show that its brightness was about equal 
to that of the sky some thirty or forty-five minutes before 
sunrise. 

The results obtained regarding the instants at which 
totality began and ended were very satisfactory, and it is 
suggested that, by placing similar equipments along the 
line of totality during future eclipses, far better results 
could be obtained than by the visual observations hitherto 
depended upon (Astrophysical Journal, No. 2, vol. xwiit.). 


CATALOGUE oF PLEIADES StT.iRS.—We have received from 
Dr. R. S. Dugan, of the Princeton (N.J.) Observatory, a 
copy of the inaugural dissertation presented by him for the 
doctorate of the Heidelberg University. 

This publication contains the magnitudes and mean 
places (for 1900-0) of 359 stars of the Pleiades group. In 
addition to the catalogue, Dr. Dugan discusses the methods 
employed in measuring the plates and reducing the data 
thereby obtained. \ chart of the group, on which the cata- 
logue number of each star is shown, also accompanies the 
dissertation. 


Tue Tota Sotar Eciirs—E OF THE SUN OF JANUARY, 
1907.—Among the numerous important papers communi- 
cated to the meeting of the Astronomical and -\strophysical 
Society of America, held at New York on December 25-30, 
1905, there is one by Prof. David Todd which will prob- 
ably be found to be of special interest to eclipse observers. 

Prof. Todd and Mr, Baker have computed the essential 
data for ten possible stations, and have discussed the Jatter 
and the means of getting to them. It appears that the 
new railway across Russian territory will afford the 
greatest facilities for reaching the Turkestan stations, 
whilst observations will also be pessible some 600 miles 
north-west of Peking. The complete discussion is to be 
published in the American Journal of Science (Science, 
Nias SHS, Gol Salih, Nash 

OBSERVATIONS OF NEBUL.—Since the year 1884 M. 
Bigourdan, of the Paris Observatory, has been assiduously 
employed in making a complete survey of nebule. 

The results of this survey are to be published in five 


volumes, of which two (iv. and y.), dealing with the 
nebulz situated between 14h. and 2gh., have already 
appeared. 


At the meeting of the Paris Academy of Sciences held 


_on March 19, M. Bigourdan presented the second part of 
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vol. i., including the measures of nebula situated between 
oh. and 2h. of right ascension. The first part of this 
volume will contain the introduction, and will include a 
full description of the instruments and methods employed 
in the research, 

Vol. ii., including the section 2h.-gh., is to appear soon, 
and will be followed by vol. iii., giving the results for 
the region gh.-1gh. (Comptes rendus, No. 12). 


-4 Larce Pnorocrariic NeBuLta iN Scorrio.—On 
examining the photographs obtained during his sojourn 
at Mount Wilson last year, Prof. Barnard found that an 
immense region near to a and 8 Scorpii is occupied by a 
large nebula which is comparable in size, and in the 
peculiarities of its several branches, with the great nebula 
in Orion and the extended nebulosity of the Pleiades. 

A short description of this nebula, together with a 
splendid reproduction of a photograph of it, taken with 
the 10-inch Brashear lens of the Bruce doublet, is given 
in No. 2, vol. xxiii., of the Astrophysical Journal. 

The nebula extends some 43° or 5° in a north and 
south direction, and its brightest portion lies about 3° to 
the south of w Scorpii. 

A striking fact in connection with this object is that 
all the larger stars connected with it are, as might be 
expected, of the Orion type. 

Prof. Barnard thinks that the branching, straggling 
character of this and similar nebula tends to discredit the 
accepted form of the nebular theory of stellar evolution, 
and doubts whether that theory would have ever been 
constructed if, at the time, our present knowledge of the 
appearance of nebule, as shown by photography, had been 
available. 


CANADIAN TIDES. 


AN PAPER on tide levels and datum planes on the 

Pacific Coast of Canada was read recently by Mr. W. 
Bell Dawson, the engineer in charge of the tidal survey, at 
the meeting of the Canadian Society of Civil Engineers. 
The survey of the Canadian waters on the Atlantic side 
has been in progress now for some years under Mr. 
Dawson's charge, and has so far advanced that permanent 
tide gauges have been fixed at several representative parts 
of the coast, and sufficient tidal observations obtained to 
enable the Marine Department to issue tide tables for 
most of the principal ports. The survey has now been 
extended to the Pacific Coast. 

In the paper under notice the bench marks and data 
used by the Admiralty, the Hudson’s Bay Company, and 
the town authorities on the coast have been connected up 
by fevelling, and the bench marks at Victoria, Esquimault, 
Vancouver, and other tidal stations referred to one common 
standard. These levels are given in the pamphlet. The 
importance of publishing such results is emphasised by 


the fact that the bench marks of former surveys are now ; 


to a great extent useless, because they were never made 
public, and the level books containing the records of these 
surveys have been destroyed by fire, and so a large amount 
of good work has been rendered useless, and subsequent 
trouble and expense caused. 

The tides on the Pacific Coast are peculiar, the leading 
feature being a pronounced diurnal inequality which 
accords with the declination of the moon, and is subject 
to an annual variation with the change in the declination 
of the sun; also there is an unusually large solar effect 
relatively to the lunar, especially in the northern part. 
In some parts of the coast during the greater part of the 
day there is a long stand or only slight fluctuation near 
high-water level, with a sharp, short drop to the lower 
low water which occurs once in the day. Owing to this 
diurnal inequality the two highest and lowest points in 
the tide curve for the month may be as much as five 
days before or after the full and new moon. While the 
tides on the Atlantic side of Canada follow the phases of 
the moon, and accordingly the alternations of spring and 
neap tides are the dominant features, the tides on the 
Pacific side may be described as declination tides. 

The careful study of the tides and of the mean sea- 
level appears to indicate that this coast is rising at a 
Tate as great as 1 or 2 feet in the century. 
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THE INTESTINAL TRACT OF MAMMALS. 


N a memoir ‘‘ On the Intestinal Tract of Mammals ’’ 
(Trans. Zool. Soc. of London, xvii., part v., December, 
1905, Pp. 437-536), Dr. Chalmers Mitchell extends to 
mammals the line of investigation which has already, in 
his hands, yielded results of great interest when applied to 
birds, namely, (he systematic study of the pattern and 
arrangement taken by the folds and coils of the intestinal 
iract. With this object, the author describes the pattern 
of the intestinal coils in a great number of mammals dis- 
sected by him, representing examples of each of the prin- 
cipal subdivisions of the entire class. The descriptions are 
supplemented by an excellent series of text-figures, which 
show the arrangements in a semi-diagrammatic, but clear 
and accurate, manner. In the case of mammals of which 
the author has not been able to procure specimens for 
dissection, he quotes from the existing descriptions of 


; other authors such details as apply to the problems which 


are the object of his investigation. Thus the memoir 
before us gives an account, which is practically complete, 
of what may be called the general morphology of the 
mammalian intestinal tract, that is to say, of that portion 
of the gut comprised between the stomach and the anus. 
From his investigations the author arrives at a number of 
interesting conclusions, of which only a few can be 
mentioned in the limits of this article. 

Starting from an ancestral type of vertebrate, in which 
the alimentary canal ran a straight course through the 
body, suspended by a mesentery from the dorsal wall of 
the body-cavity, the gut becomes thrown into a series of 
folds as the result of a process of growth, whereby it be- 
comes longer than the straight length between its extreme 
points. The process of elongation can be traced both 
phylogenetically, by a comparison of different vertebrate 
types, and ontogenetically, in the development of any given 
species. The more or less complicated folding of the gut 
which results involves the dorsal mesentery, and also the 
blood-vessels draining from the different parts of the gut, 
which tend to take short circuits between portions of the 
gut approximated to each other by the process of folding. 

The intestinal tract, in both birds and mammals, is 
divided into two regions, anterior and posterior, by the 
outgrowth at a certain point of a cacum or pair of caca. 
Probably in all cases a pair of czeca were primitively pre- 
sent, as is usually the case in birds. In mammals, as a 
general rule, a single caecum is formed, but in some cases 
two complete caeca, or a rudiment of a second in addition 
to the usual one, still occur. In a few cases, however, 
all trace of a caecum has disappeared entirely. The intes- 
tinal tract anterior to the cacum is divisible into two 
regions, the duodenum and the small intestine, or 
** Meckel’s tract,’’ as the author proposes to call it, The 
lutter represents only a very short portion of the primitive 
straight gut, not more than two or three body-somites ; 
but in nearly all birds and mammals it becomes the longest 
portion of the gut, growing out to form the greater part 
of what is known as the *‘ pendant loop’? in mammalian 
embryology, and is the chief absorbing portion of the gut. 
The intestinal tract behind the cacum may be called the 
hind-gut, and corresponds to a inuch larger portion of the 
primitive straight alimentary canal than the duodenum 
and Meckel’s tract together. In birds the hind-gut is re- 
latively very short. In mammals, however, it is always 
fong, sometimes extremely so, and becomes divided into 
two regions, the colon and the rectum. The colon is often 
greatly Icngthened, and thrown into loops or coils. The 
rectum may also be considerably lengthened, but, as a 
rule, it is not very much longer than the portion of the 
primitive straight gut which it represents. 

In ceriain groups of mammals a very primitive type of 
intestinal tract is still found. As the author points out, 
however, likenesses which are due to the common possession 
of primitive features, once possessed by the whole group, 
cannot be regarded as evidence of near relationship. 
Equally useless for proof of affnity are resemblances due 
to the loss or reduction of parts that were once the pro-~ 
perty of the ancestral stock. Clues to affinity must rather 
be sought in resemblances depending on definite anatomicat 
peculiarities that are new acquisitions, and the more 
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complex these structures, the more convincing the evidence 
they furnish, since it then becomes so much the less prob- 
able that the same anatomical device should have been 
produced twice than that it should have been acquired once 
only. In the Artiodactyla, for example, ‘‘ a definite case 
of an anatomical peculiarity, so well marked and complex 
as to be a safe guide to affinity,’’ is seen in the elongation 
and spiral coiling of the proximal portion of the colon. 
The Perissodactyla and rodents supply other examples of 
evolution along a definite radius from the ancestral centre. 
From his investigations the author deduces inferences of 
impertance for the general theory of evolution, especially 
as regards the limitation of the possible range of variation 
of organs in any set of animals which have once come to 
occupy a particular radius. Further changes and elabor- 
ations are then restricted by the past history, that is to 
say, by the limited material which it has furnished for 
further specialisation. In this way a simple explanation 
is given for the definite grooves, recognised by many 
writers, along which the specialisation of organisms must 
necessarily move, without having recourse to the assump- 
tion of any mysterious directive forces. 185 ola Alo 


SGIENTIEICCRERORIS OF THE VOGT 
GOVERNMENT BOARD.* 


HIE first half of the volume under notice is devoted to 
the medical officer's report, statistical data, and de- 
tails of various inspections and inquiries by the Board’s 
inspectors. The second half contains reports of the 
auxiliary scientific investigations carried out for the Board. 
The first of these is a memorandum by Dr. Theodore 
Thonison on rats and ship-borne plague. The conclusion 
arrived at is that ‘the part played by the rat in trans- 
mission of plague to man, although real, falls far short 
of the importance which has generally been attributed to 
it."’ This may be true, but in view of the predominant 
part played by the rat in the dissemination of plague in 
the various Sydney epidemics, it is to be hoped that the 
campaign against this rodent will in no way be relaxed. 

Bearing on the same subject, Drs. Haldane and Wade 
report on methods of rat destruction and disinlection on 
ship-board. In this especial attention is directed to the 
Clayton process, in which sulphur is burned at a high 
temperature, and air charged with the products of its 
combustion is pumped into the ship’s hold. The gas is 
rapidly fatal to rats and other vermin, and is germicidal 
to non-sporing microbes, but it does not penetrate a loaded 
hold well, and has a deleterious action on certain articles. 
On the whole, however, it seems to be the best method to 
employ for rat destruction. Dr. Klein details further ex- 
periments on the two types, virulent human and less 
virnlent rat, of the plague bacillus differentiated by him 
and described in a previous report. Dr. Klein also 
records some interesting observations on the influence of 
symbiosis on the virulence of microbes. 

An important paper on the differentiation of various 
streptococci and staphylococci is contributed by Dr. M. H. 
Gordon. Hitherto the differences exhibited by the members 
of these classes of micro-organisms, particularly the 
streptococci, have been slight and indefinite, but by making 
use of culture media containing various mono-, di-, tri-, 
and poly-saccharides and glucosides, important differential 
characters are obtainable. Dr. Sidney Martin has con- 
tinued his studies on the toxic action of microbes, dealing 
in the present volume with that of the Proteus vulgaris. 
The results, however, in this case are somewhat indefinite, 
the toxic reaction being mainly evinced by the develop- 
ment of agglutinin in the blood. Dr. Houston gives a 
detailed report of the bacteriological examination of normal 
human dejecta, and of the intestinal contents of sea-[ow] 
and of fish. <All gulls contained typical B. coli in their 
excrement in enormous numbers, but guillemots did not 
contain B. coli of any sort. As regards fish, those obtained 
“from a source seemingly above all suspicion of objection- 
able contamination, may contain sometimes apparently 
typical B. coli in their interior; in the great majority of 

1 Thirty-third Annual Report of the Local Goverr.ment Board, 1903-4.” 
Supplement containing the Report of the Medical Officer for 1903-4 
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cases the results were either wholly negative or the microbes 
that were isolated proved to be atypical in character.”’ 

Dr. Alan (ireen contributes turther observations on 
chloroformed calf vaccine which prove that the quality 
of the lymph prepared by this method is of a high order. 

The above brief review shows that this report contains 
matter of the greatest interest and importance which 
should be studied by all bacteriologists and by those to 
whom the care of the public health is entrusted. 

R. T. Hew ett. 


INFRA-RED SPECTRA. 

“THE record of an enormous amount of work on the 

absorption spectra of organic compounds and emission 
spectra of various metals and gases in the infra-red region 
is given in the volume under notice. The investigations 
were commenced whilst the author was a graduate student 
at Cornell University, and completed under the auspices 
of the Carnegie Institution of Washington. 

Even to summarise the mass of valuable information 
contained would exceed the limits of our present space, but 
it may be said at once that, to workers along similar and 
related lines, these results, and the descriptions of the 
apparatus and methods whereby they were obtained, are 
indispensable. 

Part i. occupies nearly seven-eighths of the whole volume, 
and deals with the absorption spectra of 131 organic 
compounds up to 15 mw. As is pointed out in the very 
complete historical review, all previous workers in this 


| subject have abandoned the investigation at 7 for the 


alcohols and to uw for some few other compounds. 

The description of the apparatus and methods is ex- 
haustive and invaluable. From oSp to 2-54 a quartz 
prism was employed, beyond that, and up to 15, one 
made of rock-salt. The source of the radiations was a 
Nernst lamp ‘* heater,’’ which gives a spectrum of which 
the energy curve is smooth and continuous. A reflecting 
spectrometer of 35 cm. focal length was employed for the 
explorations of the spectrum up to 15 4, and a considerable 
portion of the work up to 7-5 » was repeated with a spectro- 
meter of 1 m. focal length. 

The distribution of the energy in each spectrum was 
determined by means of a radiometer similar to that devised 
by Nicholls, but with some modifications. 

The principal reasons for this investigation were the 
determination of the influence of molecular weight upon 
absorption spectra, and also the effect of molecular struc- 
ture. The results show that in different compounds each 
of these causes in turn acts separately, whilst in other com- 
pounos the absorption is produced by the combined effect. 

In recording the quartz-prism results the author deals 
separately with each absorption band in the nineteen com- 
pounds investigated, whilst in the other results the com- 
pounds are treated separately, notes being made of the 
chemical structure and properties of each substance where 
necessary. 

Numerous tables set out the numerical results in various 
forms, whilst 140 full-page transmission curves show them 
graphically. In addition to these the author has written 
seven brief appendices dealing with side-issues in connec- 
tion with the apparatus and the investigation and_ its 
results. 

In part ii. Mr. Coblentz deals with the infra-red emission 
spectra of various metals, metallic chlorides (alkalies), and 
gases. The metals were employed as the poles for the arc 
producing the radiations, whilst the chlorides were vola- 
tilisea on carbon ares. The apparatus was very similar to 
that described in part i., except for a few modifications 
rendered necessary by the greater intensity and unsteadi- 
ness of the radiations. 

With the metals, a black-body spectrum due to the 
oxides, and sufficiently strong to obliterate any emission 
lines which might be present, was found, and in the alkali 
chloride spectra no lines were discovered beyond 24. Of 

the gases investigated—in vacuum tubes—N was found to 

be the only one having strong emission lines in its infra- 
| red spectrum. CO,, CO, and the vapour of C,H,HO were 


By William W. Cobleniz. 
(Washington, D.C. : The Carnegie Institution, 1905.) 


| 1 Investigations of Infra Red Spectra.” 
Pp. vi+331. 
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found to exhibit a very strong emission band at 475 p. 
The emission spectrum of C,H,OH shows that a vapour 
in a vacuum tube can emit a continuous spectrum. 
Angstrém’s conclusions—deduced from the fact that the 
total radiation increases, while the luminous radiation 
decreases, with increase of pressure in the gas—that there 
ure two kinds of radiation present during the electrical dis- 
charge are found to be in close agreement with the observed 


“a on 


facts. These different discharges were named ‘‘ regular 
and ‘‘irregular’’ (te. luminescence) by the previous 
observer. An interesting theoretical discussion of the 


action of pressure in this connection is given in the volume. 


ANG 185 18; 


DISEASE SO! VANE So 


Two parts of the dunales de l'Institut Central Aimpélo- 
logique Royal Hongrois, devoted to two of the vine 
diseases, have lately reached us. 

In one of these parts (part iii.) an account is given of 
the little known disease caused by the attacks of Phyllo- 
sticta Bissoseriana. The disease was first noticed in the 
year 1900, and it has been kept under observation since 
then, with the result that its spread has been traced in some 
detail. The symptoms are somewhat similar to those of 
the dreaded ‘‘ black-rot,’’ but it does not appear as if it 
will prove so dangerous a parasite. In addition to a brief 
life-history of the fungus, illustrated by an excellent plate, 
a useful compendium of the species of Phyllosticta occurring 
ur ihe vine is given. 

Part iv. contains an unusually complete account of the 
grey-rot ’’ caused by Botrytis cinerea. Vhis is one of 
the parasites of the vine which the cultivator most dreads. 
AW uérial parts of the host-plant are attacked indis- 
criminately, and quickly become covered with a greyish 
or hrown mould, which produces enormous quantities of 
ushy-grey spores. This stage is succeeded by the form- 
ation of small black sclerotia in the diseased tissues of the 
stems, leaves, and fruits. Naturally the fungus has been 
investigated time after time, but the researches of Istvanfii, 


published in this volume, have added a number of fresh 
facts to our knowledge of its life-history. In the first 


place, a series of laboratory investigations was made with 
the object of determining the conditions under which the 
fungus brought about the infection of the host-plant. The 
optimum temperature for the germination of the spores 
proved to be 25° C., whilst the spores were killed by ex- 
posure to a temperature of 38° C. to 41° C. The effects 
of drying the spores were then investigated. One day's 
drying over sulphuric acid at laboratory temperatures, either 
in light or darkness, was sufficient to kill 75 per cent. of the 
spores, and desiccation for thirty-six days was fatal to all 
of them. Spores previously germinated and exposed to 
this treatment suffered still more severely. The results of 
freezing were again seriously to diminish their germinating 
capacity. 

The action of a number of the commoner fungicides 
with 


on spores was then examined, interesting results. 
Thus a 1 per cent. solution of Bordeaux mixture only 


prevented the germination of some 60 per cent., and a 
10 per cent. solution about 10 per cent. Spores which 
were allowed to dry after soaking in Bordeaux mixture all 
failed to germinate. Others sown in drops on the foliage 
of the host-plant not only germinated, but infected the 
lissues below them, On examining the action of the con- 
stituents of this mixture, lime water proved to be singu- 
larly efficacious in preventing germination. 

In the majority of these experiments the spores of 
Monilia and of Coniothyrium were exposed to the same 
conditions, with results, on the whole, similar to those 
already quoted. At the same time, the life-history of the 
fungus was traced in detail. %Istvanfii sueceeded in 
germinating the sclerotia, and has settled the point once 
for all that they do give rise to the apothecia of Sclero- 
tinta fuckeliana. So many observers have failed to obtain 
this ascigerous stage that it is well to have this definite 
statement. The sclerotia retain their germinating capacity 
for at least twenty-one months. Another interesting point 


l'Institut Central Ampélologique Royal Hongrois," 
(Budapest, 1905.) 


''* Annales de 
tome iii., livre 3 and 4, 1905. 
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brought out in the course of this research is that the well 
known adpressoria of the fungus are the early stages in the 
development of the sclerotia. In addition to the micro- 
conidia observed by Brefeld and others, Istvanlii records the 
production of an oidial stage. 

For further details, and for methods to be adopted for 
checking the spread of this pest, the original must be 
consulted. It is full of points of interest to the student of 
plant pathology, and makes one regret more and more 
that this country possesses no institute similar to the 
Central Ampélologique Royal Hongrois, where the pressing 
problems of plant disease can be adequately examined. 
Here we have to trust to the private individual for what 
investigations are made, and he all too rarely has oppor- 
tunities to make them on the comprehensive scale possible 
at such an institution. 


EXRTHOU IKE ORIGINS: 


MONG the most interesting and important of the new 
ideas, which have been introduced into seismology, in 
late years, must be classed Major E. G. Harboe’s notion of 
the nature of earthquake origins. Originally treated as a 
point, the focus of an earthquake has long been recognised 
as an area, but we are still in the habit of regarding it as 
restricted in size and small in comparison with the 
dimensions of the area over which the earthquake is felt. 
On this hypothesis the decrease in violence is correlated 
with increase in distance, and due to a gradual diminution 
of intensity as the disturbance travels from its origin, 
aceording to Major Harloe’s conception, the foens of an 
earthquake is no longer restricted in size, but ramifies, 
with a varying degree of initial violence, over nearly the 
whole of the seismic area. 

On the generally accepted hypothesis the coseismal lines 
should more or fess correspond with the isoseismal, a de- 
crease in violence being accompanied by an increase of 
time interval, but such is far from being the case, and we 
have been in the habit of attributing the irregularities to 
errors of observation; Major Harboe has now shown that 
another explanation is possible, and that the irregularities 
in recorded times almost disappear if his hypothesis of the 
nature of the origin is adopted. From the discussion of 
the records of earthquakes he reaches the conclusion that 
the true rate of propagation of the sensible shock is about 
o-4 kilometre per second, the higher velocities obtained by 
other investigators being compounded of the rate of pro- 
pagation of the disturbance along the origin, and that of 
the wave-motion set up by this disturbance. 

This rate of propagation is that of the sensible shock, 
which can be felt by human beings, and not that of the 
large waves recorded by seismographs outside the seismic 
area proper; the Iatter, the rate of propagation of which 
is about 3 kilometres per second, are regarded as different 
in character, and propagated in the consolidated rock at 
some little depth below the surface, the sensible shock 
being due to quite superficial waves propagated through 
the more fissured and less coherent surface rocks. 

One of the weightiest of the objections to this hypothesis 
was the value of 3-28+005 km. see. obtained by Profs. 
Sekiya and Omori in 1902 from the seismic triangulation 
started by Prof. Milne in 1884. This is dealt with in 
vol. viii, part iii., of Gerland’s Beitrage cur Geophystk, 
where Major Harhoe remarks that, in spite of the long 
period over which the observations extended, only four 
earthquakes seem to have given usable records from all 
the stations, three earthquakes at three stations, and one 
at two stations. Taking two of these earthquakes, for 
which records from a number of meteorological observ- 
atories have been published, he finds that the velocity and 
direction of propagation, deduced from the triangulation, 
lead to most discordant results at other stations, irregulari- 
ties which disappear if a branch of the origin is supposed 
to have traversed the field of triangulation and the disturb- 
ance to have spread outwards to the stations. 

Whether the hypothesis stands the test of future in- 
vestigation or not, it seems to explain many previously 
inexplicable anomalies, apart from those of time. It 
appears to work out satisfactorily in the case of those 
earthquakes by which Major Harboe has attempted to test 


APRIL 26, 1906] 


it, but the only true testing must be left to investigators 
of the future, for it is to be feared that in the past 
seismologists have been inclined to reject, as bad, all re- 
cords of time which failed to fit in with their preconceived 
ideas of the direction of propagation of the shock, though 
they might have fitted in with a less simple, though possibly 
truer, conception of the form and extent of the earthquake 
origin. R. D. OLpHam. 


CURRENTS IN THE STRAITS OF MESSINA. 


[FoR our knowledge of the physical conditions at the 

bottom of the sea we are very largely beholden to the 
enterprise of submarine cable companies; indeed, it is 
difficult to imagine a more thoroughly satisfactory method 
of survey than that employed by them. Duties connected 
with the maintenance of cables have led to the discovery 
of details in the configuration of submarine gullies, of fresh- 
water outlets beneath the sea, and of alterations in the 
bed of the ocean itself, which would otherwise have eluded 
observation. Prof. Platania, of the Istituto Nautico of 
Catania, has directed attention to another rather surprising 
fact, namely, that in the Straits of Messina there are deep- 
water currents of sufficient velocity to cause the interrup- 
tion of the cables joining Sicily with the mainland (‘* 1 
cavi telegrafici e le correnti sottomarine nello stretto di 
Messina,” reprinted from the Atit della R. Accademia 
Peloritana, vol. xx.). The period under observation covers 
the last forty years, during which time there have 
been twenty-six interruptions; neglecting two, nineteen 
occurred between November and April, and five between 
May and October. The strong currents cause a continual 
attrition by sand and pebbles. The rocks on the sea 
bottom are swept free of mud and sand, and their rough 
surfaces, thus exposed, have worn out the cables lying 
upon them. In one case a cable scems to have been 
corroded by a sulphurous spring. The surface currents 
attain a speed of five miles an hour. They have always 
been a danger to navigation, and the wrecks of two large 
vessels which were lying last summer upon the Sicilian 
shore show that Sevlla and Charybdis have lost none of 
their power. The existence of correlated strong deep-water 
currents had been suspected. Biologists have long been 
attracted to Messina by the plentiful harvest of deep-sea 
animals which are occasionally brought up to the surface 
by a vast turmoil of waters, thus affording almost unique 
opportunities. M. Thoulet and others have repeated the 
classical experiments of our countryman, Captain Richard 
Bolland, made in 1675 in the Straits of Gibraltar, and 
have demonstrated the existence, at twenty fathoms, of an 
undercurrent flowing in a contrary direction to that on 
the surface, but these currents have not yet been as 
systematically studied as the importance of the subject 
demands. The tides, as is frequently the case in narrow 
straits, as, for instance, inside the Isle of Wight, are 
doubled. 


A eM Cie hOnRmp is ONTOLOGIS is: 


HIS new venture in scientific literature,’ which is to 
appear quarterly, and leads off with a double number, 
will be warmly welcomed by all paleontologists, for since 
the ** Annales des Sciences Géologiques’’ ceased to exist, 
there has been no accredited journal for paleontology in 
France. The ‘‘ Annales des Sciences Naturelles : Zoologie,”’ 
it is true, has on occasion offered the hospitality of its 
pages, but the whole of its space is not too great for the 
living subject. 

Material enough and to spare lies ready to hand at the 
Paris Museum in collections from all parts of France and 
its colonies, while it is further intended to carry on 
D’Orbigny's incompleted tasks begun in his “ Paleontologie 
Francaise’? and ‘‘ Prodrome de Paléontologie — strati- 
graphique universelle.’” The publication of illustrations of 
the yet unfigured types of the latter work, with reprints 
of the author’s diagnoses, accompanied by notes and ex- 

1 "Annales de Pa'gontol igie, pnbliges sous la directian de Marcellin 


Roule.” Tome i. fasc. x and 2, Januar eh Tefen £3] 8 ates 
(Paris : Masson et Cie.) ) Oe ea 
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planations, an undertaking of great merit, is begun in this 
first part. 

As regards guiding principles, the editor, while not wish- 
ing in any way to dictate io his contributors, gently 
suggests in his introduction that he has preferences. On 
the one hand, he seeks memoirs on stratigraphical or purely 
systematic palzontology, in which the principal object will 
not be the multiplication of genera and species, holding as 
he does that mieux valent des choses sans noms que des 
noms sans choses. On the other, he inclines to papers 
having a philosophic bearing. 

With his former predilection all must be in accord, 
while of the latter, the very first paper, one by the veteran 
Albert Gaudry, ‘*‘ Fossiles de Patagonie. Les attitudes de 
quelques Animaux,”’ is an excellent example, where ‘‘ atti- 
tudes ”’ is used to express the comparative bearing, gait, 
and appearance, and not posture alone. The author points 
out that in Tertiary times in Patagonia Plantigrades and 
Rectigrades predominated over Digitigrades. 

The editor and M. A. Thevenin give the first instalment 
of a series of memoirs on the paleontology of Madagascar, 
in which they deal with the molluscan fauna from newly 
discovered Upper Cretaceous beds on the eastern side of 
the island. Some of the species enumerated are identical 
with those found by the Rev. R. Baron in the northern 
and north-western districts, that were described by Mr. 
R. B. Newton in the Quart. Journ. Geol. Soc. for 1889 
and 1895, a fact to which, however, allusion is not made. 
This fauna presents considerable analogy with that which 
lived during the same epoch in India. 

The second contribution to the same series, by M. 
Douville, treats of some nummulitic beds in Madagascar. 

M. Boule adds a memoir on ‘Les grands Chats des 
Cavernes,’’ principally the lion, that takes the form of a 
popular review of current knowledge on the subject. 

The part concludes with the opening portion of the de- 
scriptions and figures of D’Orbigny’s types already re- 
ferred to. 

Altogether there are 100 pages of text, with nine photo- 
type plates, besides abundant illustrations in the text, all 
the figures being most excellent, and veritable works of 
art. 

There is, indeed, but one objection to raise, and that 
is against the adoption of dual pagination, each paper 
having its distinct pagination in addition to that of the 
volume, because the disadvantages of this system for pur- 
poses of citation far outweigh any possible benefits. 

It is to be hoped that the glossy surfaced paper selected, 
so suitable for modern text illustrations, though not for 
type of the face employed, is not of that perishable de- 
scription which we have been lately warned will deprive 
future generations of the fruits of our intellectual labours. 

B. B. W. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CaMBRIDGE.—The special board for mathematics has put 
forward new proposals, both with regard to the mathe- 
matical tripos and the mechanical sciences tripos, which 
involve far-reaching changes. The first-named report 
points out that in the opinion of the special board the 
existing mathematical tripos is unsatisfactory as an examin- 
ation. The special board proposes to substitute for the 
present part i. a new part i., which may be taken by a 
student either at the end of his first or second year, Part i. 
will not qualify for a degree without further examination. 
It is hoped that this part will be taken by many who pro- 
pose to proceed later to study engineering or natural 
sciences. The board further proposes that for the existing 
part ii, a new part ii. be established, which must be taken 
at the end of the third year. The position of senior 
wrangler is abolished, but the class list of each part will 
contain three classes, the names in each class being 
arranged alphabetically. Schedules are published for each 
of the proposed new parts. 

With regard to the report of the mechanical sciences 
tripos, the special board of mathematics suggests that 
part ii, of the tripos should be abolished, and it is pro- 
posed to modify part i. by the inclusion of « number of 
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papers on questions of greater difficulty o1 of wider range 
than the average of those now set. The other papers of 
this part are, however, to be made easier than the present 
average. The board hopes to include a paper on chemistry 
in the future. It is also considered to be desirable that 
the examiners should be empowered to take into consider- 
ation the laboratory and drawing-office work done by the 
student during his coarse; but perhaps the most important 
of the recommendations is that every candidate for the 
mechanical sciences tripos, unless he has obtained honours 
in one of the honours examinations of the University, must 
pass a qualifying examination in elementary mathematics 
and mechanics, which will be held twice a year. 

The special board for biology and geology has re- 
noninateds Air) W\oe Butts) of Trinity Hall stomusesthe 
University table at Naples for four months from April 1. 
Applications for the use of this table and for that at the 
Marine Biological Associatian’s laboratory at Plymouth 
should be sent in to the chairman of the special board 
(Prof. Langley) on or before May. 24. 

Dr. Haddon is giving a special course of lectures on 
magic and savage religion on Mondays during this term. 


Pror. Friepricn Czarek, of the Prague Technical High 
School, has been appointed professor of botany in Czerno- 
witz University. Prof. Armin Tschermak, of the University 


of Halle, has been appointed professor ol physiology and 
medieal physics in the Veterinary High School, Vienna. 


It is announced by Science that Adelbert Callege, 
Western Reserve University, has received 30,0001. Irom the 
grandchildren of Mr. Joseph Perkins, formerly a trustee 
of the college. The money is to be used for a department 
of sociology and a chemical laboratory. 


On Commemoration Day at Glasgow University on 
April 18 the hanorary degree of Doctor of Laws was con- 
ferred upon Mr. James $. Dixon, founder ol the lecture- 
ship of mining in the University, and Mr. R. E. Froude, 
superintendent of the Admiralty experimental works at 
Haslar. 

ALTHOUGH we are far behind other nations in govern- 
mental recognition of the claims of anthropology, the uni- 
versities, the older ones leading the way, are following 
their Continental sisters in making it a subject of system- 
atic study by providing courses of instruction and establish- 
ing diplomas and other distinctions, The Oxford committee 
for anthropology has just issued the regulations for the 
diploma and the list of lectures for the next two terms. 
It is pointed out by the committee that not only members 
of the university, especially those whose work will bring 
them in contact with native tribes, will benefit from the 
newly-established course of study, but also those already 
in contaet with native races who feel the need of extend- 
ing their anthropological knowledge during their ** long 
leave.’? The schedule of lJeetures shows that although 
no provision can yet be made for systematie instruction 
covering the whole of the very wide field in even a summary 
manner, students who present themselyes are sure of find- 
ing helpful and stimulating teaching in all the more 
impcrtant branches of the subjeet: the chief omission at 
present is the failure to include social organisation, usually 
u crux for missionaries and the untrained generally, among 
subjects on whieh aid may be sought. The secretary of 
the committee is Mr. J. L. Myres, Christ Church, from 
whom all information may be obtained. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Society, F-b:uary 1.—"* A Further Communication 
on the Specificity and Action in vitro of Gastrotoxin.’’? By 
Dr. Charles Bolton. 

An analysis in the test-tube of the gastric cytotoxin 
obtained by injeeting the rabbit with guinea-pig’s stomach 
cells has shown that it is a complex body. After a single 
injection there is a great increase in the hemolysin 
normally occurring in the rubbit’s bload, and after further 
injections an artificial hemolysin makes its appearance. 
Vhe artificial hamolysin is distinguished [rom the natural 
hamolysin, because the former can be complemented by 
suinea-pig’s normal blood serum, whereas the latter cannot. 
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There is also present in the immune serum a substance 
which agglutinates the red blood corpuscles. Closely 
associated with the appearance of this artificial haemolytic 
immune body is that of an agglutinin which acts upon the 
gastric granules, and also that of a precipitin which acts 
upon the soluble proteids of the gastric cells. By repeat- 
ing the injections these substances are found to be present 
in the blood Tor several months. Whether they are one and 
the same or distinct bodies has not yet been proved. 
After several injections, and not less than about five weeks 
from the first, a further substance appears in the blood, 
which possesses an action upon the intact gastric cells. 
In spite of repeated injections this substance disappears 
from the blood in about four months. It is probably of 
the same nature as a hemolysin, but this point requires 
proof. 

The haemolytic factor is only active against blood. The 
actions of the agglutinin and precipitin are not confined 
to the constituents of the gastric cells, but extend to other 


proteids of the body. Whether there are separate 
agglutinins and  precipitins for different proteids, or 


whether the same substances act upon all proteids, has 
not been determined; at all events, if the same bodies are 
concerned in all cases, their action upon the proteids of 
the stomach cells is probably greater than that upon other 
proteids. Whether the gastrolysin itself is truly specific 
remains to be proved. 

The few experiments that have been undertaken in the 
ease of the human stomach indicate that the human 
gastrie cytotoxin is identical in constitution with that of 
the lower animals. 

February $.—‘ Explosions of Coal-gas and Air.” By 
Prof. Bertram Hopkinson. 

The explosion of homogeneous mixtures of coal-gas and 
air at atmospherie pressure and temperature is investigated 
by means of platinum resistance thermometers placed at 
various points in the explosion vessel. The vessel is of 
dumps cylindrical form and 62 cubic feet capacity, and 
the mixture is fired by an electric spark at the centre. 
Each thermometer consists of a loop of bare platinum wire 
about 5 centimetres long and 1/io000th inch diameter, which 
is placed in series with a battery of constant potential and 
a reflecting galvanometer, of short periodic time, the de- 
flection of which is recorded photographically on a_ re- 
volving drum. On the same drum the pressure of the gas is 
recorded. The arrival of the flame at any wire is marked 
by a sharp rise in its resistance, and the rate of rise, when 
corrected for the time lag of the wire, gives a measure 
of the velocity with which the gases about it combine. 
It is lound that with a mixture consisting of one volume 
of gas and nine of air the flame spreads from the 
spurk in a somewhat irregular manner, but at a rate of 
roughly 150 centimetres per second. <A thermometer 
placed near the spark shows a sudden rise of temperature 
to about 1200° (., after which the tempcrature remains 
nearly constant until the flame approuches the walls of 
the vessel. With the rapid rise of pressure which then 
occurs the adiabatic compression ol the burned gas at the 
centre causes the temperature there to rise to about 
igoo® C,, with the result that the wire of the thermometer 
generally melts. At a point near the walls the gas is com- 
pressed to near the maximum pressure before ignition, 
and the temperature consequently rises suddenly to i200° C. 
or 1300° C., and as there is little subsequent compression 
there is not much further rise of temperature. Thus, in 
consequence of the different treatment of the gas at 
different points in the vessel, differences of temperature of 
500° C. exist in the gas at maximum pressore after an 
explosion of this kind. That such differences must neees- 
sarily exist after an explosion even in a vessel impervious 
to heat does net appear to have been noticed hitherto. 
These differences are rapidly obliterated by convection 
currents, but their magnitude at the moment of maximum 
pressure is such as to make it impossible to obtain an 
accurate estimate of the specific heat from the pressure 
record after the manner of Messrs. Mallard and l.e Chate- 
lier. The work of these experimenters is not, however, 
open ta the chief objection that has hitherto been urged 
against it, viz. that combustion was incomplete when they 
measured the specific heat. The experiments here de- 
scribed show that the cnmbustion at any point is prac- 
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tically finished 1/4goth of a second after it begins, and 
that 1/30th of a second after the attainment of maximum 
pressure the gas in the vessel may be regarded as a 
mixture of CO,, steam, and inert gases in chemical 
equilibrium. 

The pressure of the ignited gas at the centre of the 
vessel is increased during the spread of the flame from 
one atmosphere to six. During this time it loses no heat, 
and the rise of temperature observed is from 1200° C. to 
1go0° C. It follows that between these limits of tempera- 
ture the average value of y for these gases is 1.25. 

With a weaker mixture containing one volume of gas 
and twelve of air the spread of the flame is very much 
slower, about 22 seconds elapsing before all the gas is 
burned. Owing to the slow propagation of the flame, con- 
vection currents play an important part during the process 
of ignition; the burned gases rise to the top of the vessel, 
and the last portion of gas to be ignited is not close to the 
wall, but immediately under the spark, and a short distance 
from it; but though the flame is propagated very slowly, 
the combustion of any given portion of gas, when once 
started, proceeds almost as rapidly as in the stronger 
mixture. There is no ‘‘after-burning’’ in the sense of 
the slow completion of a reaction already begun. Within 
1/1oth of a second before the time of maximum pressure 
some gas is still unburnt; within 1/1oth of a second after 
all the gas is completely burned, and the mixture every- 
where in chemical equilibrium. 

Incidentally, the difference of temperature between a 
fine wire immersed in the gas and the temperature of the 
gas is determined by comparing the temperatures of two 
wires, one having double the diameter of the other, placed 
close together in the same explosion. The error due to 
radiation is thus found, and it is shown that if a wire 
1/sooth of an inch in diameter is getting hotter at the 
rate of 1300° C. per second, then it must be 200° C. colder 
than the gas surrounding it. The results are used to 
find the actual temperature of the gas from that of a wire 
1/roooth of an inch diameter immersed in it, and the 
conclusion is drawn that the temperatures in a gas-engine 
cylinder cannot be obtained by the use of a wire thicker 
than this, except by applying corrections amounting to 
several hundred degrees centigrade. 

The bearing of the results on the question of ** after- 
burning ’’ in the gas engine is discussed, and it is shown 
that the high specific heat of the products of combustion, 
together with some loss of heat during the passage of the 
flame through the compression space, accounts for all the 
peculiarities of the gus-engine diagram. The form of 
diagram obtained with weak mixtures is due simply to 
the very slow propagation of the flame, and not to any 
delay in the attainment of chemical equilibrium at a point 
which the flame has already reached. 


March 15.—‘‘ A Discussion of Atmospheric Electric 
Potential Results at Kew, from selected Days during the 
Seven Years 1898 to 1g04.’’ By Dr. C. Chree, F.R.S. 

The paper contains an analysis of atmospheric electricity 
results at Mew on selected fine-weather days—usually ten 
a month—from 1898 to 1904. 

All days were excluded when rain fell or negative 
potential was recorded. AJl data are given in absolute 
measure (volts per metre). The diurnal inequalities for 
individual months and the vear are represented by curves. 
These all show two distinct daily maxima and minima. 
‘The minima always occur near 4 a.m. and 2 p.m. The 
times of the maxima are more variable, the day interval 
between the two being longer in summer than in winter. 

The highest mean potential gradient occurs in December. 
Whilst the amplitude of diurnal inequality is greatest in 
mid-winter, the ratio in which it stands to the mean daily 
value is then least. The diurnal inequalities for the 
several months are analysed in 4-wave Fourier series. 
The 12-hour term is, in general, the most important; the 
changes in its amplitude and phase angle throughout the 
year are comparatively small. The 24-hour term is much 
larger in the winter than in the summer months, and its 
phase angle varies greatly. Attention is also given to the 
phenomena of individual davs. The difference between the 
highest and lowest hourly values averages two and a half 
times the amplitude of the regular diurnal inequality, and 
is fully larger than the mean value for the day. : 
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Of various meteorological elements temperature is found 
to have much the most marked influence, high mean 
potential and large diurnal range of potential being 
associated with low temperature in every month of the 
year, except the hottest (July). 

An appendix compares the diurnal inequalities of 
potential and barometric pressure. Diurnal inequalities 
were got out for each month of the year for the baro- 
metric pressure at Kew for an ii-year period. The 
similarity between the diurnal inequalities of the two 
elements is found to be confined to the 12-hour terms; 
the 24-hour terms present diametrically opposed phenomena 
in the two cases. The afternoon minimum and evening 
maximum of potential are in every month notably in 
advance of those of barometric pressure. If any relation- 
ship of cause and effect exists between the regular diurnal 
changes in the two elements, the pressure change would 
seem to be the effect, the potential change the cause. 

Geological Society, April 4.—Mr. Kk S. Herries, vice- 
president, in the chair—A case of unconformity and 


thrust in the Coal-measures of Northumberland: Prof. 
G, A. L. Lebour and Dr. J. A. Smythe. The sections 
described occur on the coast north of the Tyne, near 


Whitley Sands, between Table Rocks and Briar-Dene Burn. 
The base of the ‘‘ Table-Rocks Sandstone’ is found to 
rest unconformably upon a series of alternating shales and 
sandstones, among which is a well-marked band of clay- 
ironstone crowded with Carbonicola acuta, one of those 
‘* mussel-bands ’’ which are found to be perhaps the most 
remarkably persistent strata in the north of England 
Carboniferous rocks._-The Carboniferous succession below 
the Coal-measures in North Shropshire, Denbighshire, and 
Flintshire: Dr. Wheelton Hind and J. T. €tebbs. This 
paper opens with a critical account of previous research 
among the Carboniferous rocks of North Wales. Then 
follows a detailed account of the various beds, exposed in 
numerous quarries worked for road-metal, iron manufac- 
ture, lime, cement, chert, or building-stone. Fossil lists 
are given from each exposure of importance. A range table 
is given of the chief brachiopods and corals, and the 
palzeontological sequence is compared with that occurring 
at Bristol and in the north of England. 

Chemical Society, Aoril 5.—Prof. R. Meldola, F.R.S., 
president, in the chair.—An improved apparatus for measur- 
ing magnetic rotations and obtaining a powerful sodium 
light: W. H. Perkin, sen. The improved apparatus 
consists of a short but very powerful coil carrying a 
powerful electric current. The coil is cased with steel, and 
has a 3-inch gun-metal tube through the centre, the interior 
of this being the position of the magnetic field. The glass 
measuring tubes are supported in this tube in a metal 
trough which can be kept at any required temperature. 
A method of obtaining a powerful sodium light was de- 
scribed, which consists in heating a platinum boat contain- 
ing sodium chloride by a small oxygen-coal gas flame. 
This causes the sodium chloride to volatilise, and the 
vapour, passing into a flame produced by a large Bunsen 
burner, gives a very intense, yellow light, which can be 
maintained for a long time.—The rusting of iron: G. T. 
Moody. The explanation of rusting as a process involving 
the production of hydrogen peroxide, as advanced by 
Dunstan, is directly negatived by experimental evidence, 
which shows that atmospheric corrosion results first from 
the interaction of iron and carbonic acid, whereby ferrous 
salt is formed, and subsequently from the more or less 
complete oxidation of ferrous salt by oxygen. It is found, 
moreover, that the composition of iron rust is not fairly 
represented by the formula Fe,O,(OH),, as stated by the 
foregoing investigator.—The estimation of carbon in soils: 
A. D. Han, N. H. J. Miller, and N. Marmu. The soil 
is treated with chromic acid, and the resulting gases passed 
over a short length of copper oxide. The carbon dioxide 
formed is absorbed by alkali and estimated by double 
titration.—Electrolysis of salts of 8@’-dimethylglutaric 
acid: J. Walker and J. K. Wood.—Bromo- and hydroxy- 
derivatives of 88 8'8'-tetramethylsuberic acid: J. K, Wood. 
—Some new o-xylene derivatives: G. Stallard.—A new 
solvent for gold, preliminary note: J. Moir. The author 
finds that gold-leaf dissolves fairly readily when floated on 
an acid solution of ordinary thiocarbamide, and solution 
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js accelerated by the presence of an oxidising agent. The 
gold compound produced forms brilliant, colourless, six- 
sided lozenges, and contains 45-4 per cent. of gold.—The 
molecular condition in solution of ferrous oxalate, a cor- 
rection: S. E. Sheppard and C. E. Kk. Mees.— Acetyl 
and benzoyl derivatives of phthalimide and phthalamic acid : 
A. W. Titherley and W. L. Hieks.—The dynamic 
isomerism of phloroglucinol: E. P. Hediey. The follow- 
ing conclusions were established :—(1) that in neutral solu- 
tions phloroglucinol exists in both modifications, the enol 
being greatly in preponderance over the keto-form ; and 
(2) that this equilibrium is undisturbed vy the class of 
solvent.—Studies in asymmetric synthesis, v., asymmetric 
syntheses from [-bornyl pyruvate: A. McKenzie and H. 
Wren.—I-Methylcyclohexylidene-(4)-acetic acid: W. lille 
Perkin, jun., and W. J. Pope.—Condensation of benzo- 
phenone chloride with a- and B-naphthols: G. W. Clough. 
—The constitution of coerulignone (cediret), a preliminary 
note: J. Moir.—A comparative crystallographic study of 
the perchlorates and permanganates of the alkalis and the 
ammonium radical: T. V. Barker. On comparing the 
perchlorates with the permanganates, it is found that the 
effect of replacing an atom of chlorine by one of manganese 


is much the same as that induced by the substitution of | 


sulphur by selenium, say, in the sulphates of the same 
metals. The crystallographic evidence for placing man- 
ganese in the seventh group of the periodic classification, 
so far as such evidence goes, is therefore of the strongest 
possible kind.—Contribution to the theory of isomorphism 
based on experiments on the regular growths of crystals 
of one substance upon those of another: T. V. Barker.— 
Cohstitution of salicin. Synthesis of pentamethylsalicin : 
J. C. trvine and R. E. Rese. It is shown that salicin 
(and hence also helicin and populin) contains the same 


y-oxidic linking as the methylglucosides and sucrose.—A 


product of the action of isoamyl nitrite on pyrogallol : 
A. G. Perkin and A. B. Steven. The main bulk of the 
product formed in this reaction has the composition 
C,11,0,, and it appears likely that it may consist of 
hydroxy-o-benzoquinone.—A reaction of  ellagic and 
flavellagic acids: A. G. Perkin. Ellagic acid is oxidised 
by sulphuric acid to a compound having the formula 


C,,H,,O,,. Flavellagic acid yields a similar oxidation pro- 
duct.—Some thio- and dithio-carbamide derivatives of 
ethyleneaniline and the ethylenetoluidines: O. C. M. 
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